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Macitentan Reverses Early Obstructive Pulmonary
Vasculopathy in Rats: Early Intervention in Overcoming
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Objectives: We tested the hypothesis that a novel endothelin
receptor antagonist macitentan reverses the early and/or late stages
of occlusive pulmonary vascular disease in rats.
Methods:Rats with pulmonary arterial hypertension (PAH), which
were produced by combined exposure to a vascular endothelial
growth factor receptor inhibitor Sugen 5416 and hypobaric
hypoxia for 3 weeks (SuHx), were assigned to receive macitentan
(30 mg/kg, once daily by oral gavage) or vehicle during 3–5 weeks
(early study, n= 40) or during 5–8 weeks (late study, n= 38) after
Sugen injection. A baseline SuHx PAH rat group, sacrificed just
before treatment initiation, was present in each study to evaluate
the reversal of disease during treatment. A P-value of <0.05 was
considered to be statistically significant.
Results: Compared with vehicle-treated PAH rats and baseline
SuHx PAH rats, the macitentan-treated rats significantly showed
decreases of the proportion of occlusive lesionsin all small arteries
(outer diameter: 15–50 μm) per lung section in the early study
(baseline PAH rats: 33.8± 4.4%, vehicle-treated PAH rats:
41.5± 4.1% and macitentan-treated PAH rats: 17.9± 2.8%), a
finding consistent with the reversal of right ventricular systolic
pressure (control rats: 19.4± 1.4 mmHg, baseline PAH rats:
78.3± 4.9 mmHg, vehicle-treated PAH rats: 79.5± 6.4 mmHg
and macitentan-treated PAH rats: 50.3± 5.0 mmHg), indices of
right ventricular hypertrophy and medial wall thickness. Maci-
tentan ameliorated but did not reverse the proportion of occlusive
lesions in the late study. Although macitentan significantly
decreased the proportion of Ki67 positive lesions in both studies,
macitentan significantly increased the proportion of cleaved cas-
pase 3 positive α smooth muscle actin (αSMA) cells in occlusive

lesions and significantly decreased an anti-apoptotic molecule
survivin protein and mRNA expression in lungs and the propor-
tion of survivin positive αSMA cells in occlusive lesions in the early
study but not in the late study.
Conclusions: Macitentan reversed early but not late obstructive pul-
monary vascular disease in rats. This reversal was associated with the
suppression of survivin-related resistance to apoptosis and prolifera-
tion of αSMA cells in occlusive lesions. These findings could be
mechanistic basis for the efficacy of early treatment and give an insight
into later appearance of resistance to treatment for this disorder.
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Introduction: Fetal aortic valvuloplasty (FV) has been proposed as an
effective therapy to prevent progression from aortic stenosis to hypo-
plastic left heart syndrome (HLHS). Reversal of aortic arch flow in
second trimester is thought predictive of HLHS without FV. We
hypothesized that reversed arch flow does not predict HLHS.
Methods: In a retrospective multicenter and multinational study
(2005-2012) 214 fetuses with aortic stenosis were enrolled into a
hybrid case-control and repeated samples cohort. Liveborn surgical
candidates undergoing FV or without FV (natural history, NH) were
matched for between +/- one Z-score for mitral valve (MV) and
aortic valve (AoV) diameters, left ventricular inlet length (LV) and
retrograde arch flow at 23+/-3 gestational weeks, producing best
match cohorts for each. Outcome measures were survival with
biventricular circulation (BV) at four years. We analysed outcomes
using Cox proportional hazards regressions and Kaplan Meier curves.
Results: FV was performed in 67/214, technically successful in 59
(88.0%). FV-related deaths occurred in 7/67 (10.4%). Overall
151/214 (71%) were live-born, including unknown outcomes in
5 and no surgery in 16. Kaplan Meier curves show no significant
difference in survival and in BV for case-control groups matched
for retrograde arch flow and mitral valve, aortic valve or left
ventricle inlet length Z-scores at 4 years after birth (Figure 1 a–c).
Conclusions: The results from this multicenter study, matching for
similar morphology and reversed arch flow in second trimester,
showed that those with and without FV had similar BV outcomes
and failed to show that reversed arch flow predicts HLHS.

YIA-3
Analysis of the Mechanisms of Intravenous
Immunoglobulin-Resistant Kawasaki Disease Using iPS
Cell Technology
Ikeda K. (1,2), Ameku T. (2), Nomiya Y. (2), Nakamura M. (2), Mae S.
(2), Matsui S. (2), Yahata T. (1), Okamoto-Hamaoka A. (1), Suzuki C.
(1), Kuchitsu Y. (1), Watanabe A. (2), Osafune K. (2), Hamaoka K. (1)
Department of Pediatric Cardiology and Nephrology, Kyoto Prefectural
University of Medicine Graduate School of Medical Science, Kyoto,
Japan (1); Center for iPS Cell Research and Application (CiRA),
Kyoto University, Kyoto, Japan (2)

Introduction: Although the treatment of intravenous immunoglo-
bulin (IVIG) significantly resolves inflammation, 10-20% of
Kawasaki disease (KD) patients have persistent or recurrent fever
after the administration of IVIG, and IVIG-resistant patients have a
particularly high risk of developing coronary artery abnormalities.
The mechanisms of IVIG-resistant KD have been analyzed using
the patients’ leukocyte samples. However, vascular endothelial
cells (ECs), closely related to the vasculitis of KD, have not been
examined in the previous reports. We propose a hypothesis that
ECs are mainly involved in the etiology of IVIG-resistance.
Methods: The purpose of this study is to establish new in vitro disease
models of vasculitis using induced pluripotent stem cell (iPSC) tech-
nology, and clarify the mechanisms of IVIG-resistance in KD. Dermal
fibroblasts or T cells from 2 IVIG-resistant and 2 IVIG-responsive KD
patients were reprogrammed by episomal vectors encoding Oct3/4,
Sox2, Klf4, L-Myc, LIN28, and p53 shRNA. The iPSC lines were
then differentiated into ECs and smoothmuscle cells (SMCs) by using a
previously-reported differentiation method, and the EC and SMC
samples were subjected to the microarray analyses.
Results: The KD patient-derived iPSCs could be differentiated into
ECs and SMCs. The gene expression profiles were compared between
iPS-derived ECs (iPS-ECs) generated from IVIG-resistant and IVIG-
responsive KD patients, and between iPS-derived SMCs (iPS-SMCs)
generated from two group patients. We found the expression of che-
mokine X, which stimulates migration of monocytes and T-lympho-
cytes through its receptors, was significantly up-regulated both in iPS-
ECs and in iPS-SMCs from IVIG-resistant KDpatients comparedwith
those from IVIG-responsive patients. The Principle Component
Analysis (PCA) was performed, but the gene expression levels showed
no significant differences between the groups. The Gene Set Enrich-
ment Analysis (GSEA) revealed that the gene sets related to IL-6,
NRAS (a member of the RAS oncogene family) and breast cancer
were up-regulated in iPS-ECs from IVIG-resistant KD patients.
Conclusions: Taking into account that the concentration of IL-6 has
been reported to be elevated in acute phase of IVIG-resistant KD, our
results suggest that the up-regulation of IL-6 related genes in ECsmight
be involved in the pathogenesis of IVIG-resistant KD.

YIA-4
Improvement of haemodynamic flow abnormalities after
aortic valve replacement in bicuspid aortic valve disease
Bissell M.M., Loudon M., Stoll V., Knight S.P., Orchard E.,
Neubauer S., Myerson S.G.
University of Oxford Centre for Clinical Magnetic Resonance Research
(OCMR), Oxford, United Kingdom

Introduction: Bicuspid aortic valve disease (BAV) is associated with
dilatation of the proximal aorta and abnormal flowpatterns, particularly
increased helical flow and changes in the aortic wall shear stress. The
aortic dilation may be slowed by aortic valve replacement via nor-
malisation of flow patterns. We assess the effect of different types of
aortic valve replacement (AVR) on aortic flow patterns.
Methods: We prospectively enrolled 69 participants: 23 BAV patients
with prior AVR (10 mechanical, 6 bioprosthetic, 7 Ross procedure),
23 BAV patients with a native aortic valve and 23 healthy volunteers.
All underwent 4D flow cardiovascular magnetic resonance.
Results: The majority of patients with mechanical AVR or Ross
showed a normalised flow pattern (70% and 57% respectively) with
near normal rotational flow values (7.4±3.9 and 11.0±12.0mm2/s
respectively; normal range −5 to +11mm2/s); and reduced in-plane
wall shear stress compared to native BAV (0.13±0.18N/m2 for
mechanical AVR vs. 0.37±0.26N/m2 for native BAV, p<0.05). In
contrast, all subjects with bioprosthetic AVR showed abnormal flow
patterns (mainly marked right-handed helical flow), with similar

Figure 1. a-c: Kaplan Meier curves showing no significant
difference in survival and BV for case control groups (FV=Fetal
aortic valvuloplasty, NH=Natural history, matched for +/- one
Z-score for MV, AoV, LV inlet Z-scores and retrograde aortic arch
flow at 23+/-3 gestational weeks at 4 years after birth).
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rotational flow values to native BAV (25.3±15.0mm2/s and
20.1±11.0mm2/s respectively, p>0.05) and similar wall shear stress
pattern. Data before and after AVR (n=13) supported these findings:
mechanical AVR showed a significant reduction in rotational flow
(29.3±15.1 to 7.9±4.2mm2/s, p<0.05) and in-plane wall shear
stress (0.45±0.19 to 0.20±0.12N/m2, p<0.05), whereas these
remained unchanged in the bioprosthetic AVR group.
Conclusion: Abnormal flow patterns in BAV are significantly reduced
after mechanical AVR or Ross procedure, but remain similar after
bioprosthetic AVR. This is the first insight indicating that type of valve
replacement may influence post-operative flow patterns, and could
have important implications for future aortic growth.

YIA-5
Team Approaching for Pregnancy and Delivery in
patients with Severe Coronary Arterial Lesions
After Kawasaki Disease
Cho A. (1), Kamiyama H. (1), Kato M. (1), Watanabe H. (1),
Komori A. (1), Abe Y. (1), Jinbo S. (1), Ayusawa M. (1), Takahashi S. (1),
Takayama T. (2), Hirayama A. (2), Yamamoto. T (3), Sumitomo N. (4)
Department of Pediatrics and Child Health, Nihon University School of
Medicine, Tokyo, Japan (1); Department of Cardiovascular Medicine,
Nihon University Graduate School of Medicine, Tokyo, Japan (2);
Department of Obstetrics and Gynecology, Nihon University Graduate
School of Medicine, Tokyo, Japan (3); Department of Pediatric
Cardiology, Saitama Medical University, International Medical Center,
Saitama, Japan (4)

Objective: Management for pregnant female patients of Kawasaki dis-
ease (KD) with severe coronary arterial lesions (CAL) is recently closed
up. Pregnancy is thought to have two problems to maintain anti-
platelet effect. One is acceleration of coagulation, and the other is
increased heparin clearance. Those problems are more serious for KD
patients with CAL. The feasibility of continuous intravenous heparin
administration (CIVH) for them is necessary to be evaluated.
Method: We experienced 6 deliveries in 4 patients who switched oral
aspirin to CIVH of 5-8 unit/kg/hour before delivery. Conferences
with cardiologists, obstetricians and pediatricians including neonatolo-
gists were done for each case before and/or after their admission. Those
medical records were summarized retrospectively.
Results: Age of expecting female KD patients was 28.5 years in
average. All patients had left CAL and two had right CAL also.
Three of them had ischemic finding by scintigraphy and coronary
CT angiogram before pregnancy. No patient was prescribed
warfarin. Three of them were prescribed aspirin, but one of them
and the other patient were lost to follow-up of our university
hospital. They came back to follow-up at our hospital after they
were aware of pregnancy. They admitted to our hospital 7 to
14 days before expected date, and spontaneous, vaginal delivery
was indicated in 4 deliveries. In two cases decided to carry out
Caesarian section at 38th gestational week. All patients dis-
continued aspirin after admission and at latest 7 days before
delivery and started CIVH and restarted aspirin from 24 to
48 hours after deliver. In all cases, target of activated partial
thromboplastin time (APTT) was controlled over 50 seconds. All
6 deliveries completed and newborns were all mature with no
hemorrhagic complication. No KD patients developed any
hemorrhagic or thrombotic complication.
Discussion: APTT control longer than 50 seconds by CIVH is enough
to warrant prevention of thrombotic event. Safe upper limit of APTT
control without bleeding complication and the pros and cons
of pregnancy in KD patients treated with warfarin are still two
assignments. Team approaching should be achieved for appropriate
management of the expecting patients with CAL after KD.

YIA-6
Outcomes after Protein-Losing Enteropathy in
Univentricular Hearts: a Multicenter Study
Bonnet M. (1), Laux D. (2), Di Filippo S. (3), Vaksmann G. (4),
Iserin L. (5), Thambo J.-B. (6), Bonnet D. (7), Godart F. (1)
Centre Hospitalier Régional Universitaire de Lille, Lille, France (1);
Centre Chirurgical Marie Lannelongue, Le Plessis Robinson, France (2);
Centre Hospitalier Universitaire de Lyon, Lyon, France (3); Cabinet de
Cardiologie Vendôme-Cardio, Lille, France (4); Hôpital Européen
Georges Pompidou, Paris, France (5); Centre Hospitalier Universitaire de
Bordeaux, Bordeaux, France (6); Hôpital Necker - Enfants Malades,
Paris, France (7)

Background: Protein-losing enteropathy (PLE) is a rare but severe
complication after Fontan surgery in patients with univentricular
hearts (UVH). Outcomes are compromised since mortality is high
and treatment efficiency appears limited.
Methods: This was a retrospective observational study carried out in
sixteen Pediatric Cardiology Centres in France. All UVH patients
diagnosed with PLE after Fontan type surgery such as atrio-
pulmonary/atrioventricular anastomosis or intracardiac/extracardiac
total cavopulmonary connection were included. The study period
went from 1988 until 2014.
Results: PLE was diagnosed in thirty-five patients at a median age
of 9.7 years. Median delay after Fontan type surgery was 3.6 years.
At diagnosis, cardiac catheterization revealed a hemodynamic
dysfunction of the Fontan circulation in 63% (n= 22/35). Treat-
ment modalities included medical treatment alone (e.g. oral/topic
steroids, Calciparine®, sildenafil) in 46% (n= 16/25) or combined
treatment options (interventional or/and surgical therapy asso-
ciated to medical treatment) in the other 54% (n= 19/35).
Treatment was considered to be efficient in case of normalization
of albumin level (>30 g/l). Medical treatment alone led to com-
plete recovery in 13% (n= 2/16), to transient improvement in
31% (n= 5/16) and to no improvement in 56% of patients (n= 9/
16). No patient treated medically died but two (13%) were
finally transplanted (one recovery, one transient improvement).
Combined treatment modalities led to 21% recoveries (n= 4/19)
and to 37% transient improvements (n= 7/19). No improvement
was noted in 42% of patients (n= 8/19). 21% (n= 4/19) in this
treatment group died.16% (n= 3/19) finally underwent heart
transplantation but all three subsequently died (one early death,
two late deaths). Five and 10 years survival of the whole cohort
were 89.7% (CI95%:± 11.3%) and 74.9% (CI95%:± 21.3%)
respectively. Median follow-up was 4.5 years [0.5-21.7]. At last
visit, 75% of survivors (n= 21/28) were in functional NYHA class
I/II. However, 75% still had patent hypoalbuminemia and 61%
received specific medical therapy for PLE.
Conclusions: Despite decreased mortality, PLE remains a significant
burden after Fontan surgery since complete recovery is rare and treat-
mentmodalities remain unsatisfying.Heart transplantation is an ultimate
therapeutic option but carries a high risk. Further studies are needed to
develop innovative treatment strategies and improve outcomes.

OC-1
Stenting of the right ventricular outflow compared to
modified Blalock-Taussig shunt palliation: Mortality,
Morbidity and Re-intervention rate
Quandt, D., Ramchandani B., Penford G., Stickley J., Bhole V.,
Metha C., Dhillon R., Barron D.J., Stumper O.
Birmingham Children’s Hospital, The Heart Unit, Birmingham UK

Introduction: Stenting of the RVOT is an alternative to surgical
creation of a modified Blalock-Taussig shunt (BTS) in selected
patients with Fallot type lesions to augment pulmonary blood flow.
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Objectives: To compare mortality, procedure related morbidity
and re-intervention rate after stenting of RVOT versus BTS for
palliation prior to corrective surgery in patients with pulmonary
atresia, VSD and confluent pulmonary arteries (PAVSD) or
Tetralogy of Fallot-type lesions.
Methods: Retrospective case review study to evaluate 133 patients
(86male) with PAVSD or Fallot-type lesions who underwent
palliation with either a BTS (n= 73) or RVOT stent (n= 60) to
augment pulmonary blood flow over a 10 year period. Overall
mortality until corrective surgery, 30-day mortality, procedure
related morbidity (defined as admission rate to PICU, complica-
tions during palliation period, ward length of stay) and
re-intervention rates were assessed and compared.
Results: There were more patients with non-cardiac co-morbidities
(prematurity, IUGR, gut malformations, cerebral abnormalities) in
the RVOT stent group (p=0.362). Median days of palliation was
shortest in the RVOT stent group 224 (110 - 323) days (p<0.001)
based on clinical practice and good PA growth. Despite a lower
30-day mortality in the RVOT stent group 1/60 (1.7%) compared
to 5/73 (6.8%) in the BTS group (p= 0.221) the overall mortality
was similar in both groups with 8.9% in the RVOT stent group
and 8.2% in the BTS group (p= 0.564). There were 2 non-cardiac
deaths in the RVOT stent group. Procedure related admission rate
to PICU was lower in the RVOT stent group (22% versus 100%,
p< 0.001). There were 8 NEC in the BTS group versus 2 NEC in
the RVOT stent group (p= 0.113). There were a total of 9 BTS
thrombosis (12.3%) versus no complete occlusion of RVOT stents
(p< 0.001). Ward length of stay was shorter for the RVOT stent
group (p< 0.001). There was a higher catheter re-intervention
rate in the RVOT stent group.
Conclusion: RVOT stenting in Fallot type lesions promotes low
30-day mortality (1.7%), lower admission rate to PICU post pro-
cedure and shorter ward length of stay compared to BTS palliation
to augment pulmonary blood flow.

OC-2
Ablation of idiopathic ventricular tachycardias arising from
the sinuses of valsalva in pediatric patients: tips and tricks
Termosesov S.A., Khamnagadaev I.A., Shkolnikova M.A., Ilich I.L.,
Garipov R.S., Volkova Y.Yu
Research and Clinical Institute of Pediatrics at the N.I. Pirogov Russian
National Research Medical University, Moscow, Russian Federation

Objective: To optimize the approaches for catheter ablation of
idiopathic ventricular arrhythmias arising from sinuses of Valsalva.
Methods: In 2003-2014, 555 children aged 6-17 yo received invasive
treatment of VA in one hospital. 96 (17.3%) of them with ventricular
premature beats (VPB) or/and ventricular tachycardia (VT) arisen from
sinuses of Valsalva had been included into the study. Only conven-
tional method of mapping was used. The catheter position during
the applications near the ostium of the coronary arteries was precisely
controlled by continuous fluoroscopy and coronarography. The
follow-up period was 3 months. Efficacy, complications, time of
procedure and effective dose were examined.
Results: According to results of endocardial mapping pts were divided
in two groups depending on the risk of potential complications: group
I – “low risk zones”with the distance between the origin of VPB/VT
and the ostium of the coronary arteries was more than 12mm; group II
- “high risk zones”with distance<12mmbetween the origin of VPB/
VT and coronary ostium or near to His bundle projection. Transaortic
access was chosen based on evaluation of QRSmorphology. 86 (90%)
pts had been selected into the group I and 10 (10%) pts – into the group
II. In group I radiofrequency catheter ablation was performed in all
cases. In group II cryoablation was used for safety reasons. Only in 7 pts

cryoablationwas performed, in 3 pts earliest activationwas found in the
ostium of left main coronary artery. In these cases epicardial localization
VPB/VT substrate had been recognized and catheter ablation was not
performed. No significant difference in time of procedure and effective
dose between the groups was found. The efficacy of all procedures
achieved up to 100%. There were no complications in both groups.
Conclusions: Transaortic access should be selected without previous
mapping of right ventricular and based on evaluation of QRS
morphology. Electroanatomic method of mapping is not necessary
for these pts. Radiofrequency catheter ablation is appropriate
method for “low risk zone”. In “high risk zone” cryoablation
should be selected. Continuous coronarography should be per-
formed during ablation for prevention complications in all cases.

OC-3
Mutations in pulmonary arterial hypertension genes in
children
Bonnet D. (1), Lévy M. (1,2), Eyries M. (3,4,5), Szezepanski I. (1,2),
Soubrier F. (3,4,5)
Université Paris Descartes, Sorbonne Paris Cité, Paris, France (1);
M3C-Cardiologie Pédiatrique, Hôpital Necker-Enfants malades,
AP-HP, Paris, France (2); ICAN Institute for Cardiometabolism and
Nutrition, Université Pierre et Marie Curie, Paris, France (3); INSERM
UMR-S956; University Pierre & Marie Curie, Paris, France (4);
Genetics Department, GH Pitié-Salpêtrière, Assistance Publique
Hôpitaux de Paris (5)

Background: Prevalence of germline mutations in the genes associated
with pulmonary arterial hypertension (PAH) in childhood-onset PAH
is scarcely known.
Objectives: To determine the prevalence of six known genes for
heritable PAH gene (BMPR2, ALK-1, ENG, TBX4, KCNQ3
and EIF2AK4) in children with PAH and to describe the clinical
characteristics of children harboring mutations.
Methods: Over a period of six years, 71 index cases were included
for genetic analysis of PAH genes: idiopathic PAH (n= 36);
familial PAH defined as one first degree relative with PAH (either
one parent or one sibling; 8 families-10 patients- all children were
considered index cases as none mutation had been previously
identified in the family before inclusion of the case into the study);
pulmonary veno-occlusive disease (PVOD; n= 2); type 3 PAH
associated with congenital heart disease (coincidental CHD)
APAH-CHD (n= 13); and type 4 (postoperative) APAH-CHD
(n= 10). All patients with already known or chromosomal
anomaly or identified syndrome were excluded from the study.
Results:We found no mutations in children with type 3 and type 4
APAH-CHD.
Eight mutations were found in 36 children with iPAH (22%): three in
BMPR2, three in ALK1, and two in TBX4. No mutations were
identified in ENG, or KCNK3. Four mutations were found in the
eight familial PAH families (50%): two in BMPR2, one in ALK1, and
one in TBX4. In these four familial forms, only one sibling of an index
case with a TBX4 mutation was alive with PAH, and had the same
mutation. In the three remaining families, the first-degree relatives who
had PAH were all dead at inclusion of the index case into our study
with no material available for genetic testing. Finally, we identified
mutation in EIF2AK4 in the two patients with clinical, hemodynamic
and CT features of PVOD. Outcome of children with mutation and
without were similar.
Conclusion: Mutations in the known genes for PAH is either
exceptional or absent in children with unusual APAH-CHD.
Prevalence of PAH genes mutations is less frequent that in the
adult forms of iPAH and familial PAH. Genetic status does not
predict outcome in our series.
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OC-4
Impact of precision prenatal diagnostic of congenital heart
diseases on perinatal and long-term management
Bensemlali M., Mostefa Kara M., Bessières B., Bajolle F., Fermont L.,
Le Bidois J., Stos B., Lévy M., Bonnet D.
M3C-Necker, Hôpital Necker Enfants maladies, Université Paris
Descartes, Paris, France

Objective: To evaluate the impact of the precision of prenatal
diagnosis of congenital heart diseases (CHD) on perinatal and
long-term management.
Methods: Over a period of 10 years, 1258 neonates with a pre-
natally diagnosed CHD and 189 fetal autopsies after termination of
pregnancy were included. Changes in CHD diagnosis were clas-
sified as totally different, similar but leading to changes in neonatal
management, and similar without changes on initial management.
The impact on long-term outcome was considered negative if the
final diagnosis was a more complex CHD precluding the planned
biventricular repair, or if additional surgical interventions were
needed, or if the complexity level of the Aristotle score was
increased. Conversely, the impact on outcome was considered
positive if biventricular repair was possible while not planned
prenatally, or if the number of surgical interventions was reduced,
or if the complexity level of the Aristotle score was lower.
Results: In live births, the post-natal diagnosis was imprecise in 30.2%
of cases (n=380/1258): completely different in 2.9%, led to changes
in initial management in 8%, and did not affect initial management in
19.3%. Imprecision in the prenatal diagnosis had a negative impact on
long-term outcome in 62/1258 (4.9%), and a positive impact in
52/1258 (4.1%). In 91% of the cases, no consequence on long-term
outcome was observed.
In the fetal autopsy group (mean term 26 weeks, range 10-38), the
diagnosis was imprecise in 54.5% of the cases (n=103/189): com-
pletely different in 8.5%, could have led to changes in postnatal
management in 14.3%, and with minor differences that would not
have led to changes inmanagement in 31.7%. In two cases, correcting
the CHD diagnosis could have led to continue pregnancy.
In both groups, the most frequent differences were anomalies of
the outflow tract anatomy (43%), and the systemic or pulmonary
veins (25%).
Conclusion: Imprecision of prenatal diagnosis of CHD changes
early management in 11% of the cases, and impacts long-term
outcome in 9% of the cases. Improvement of CHD diagnosis for
anatomy of the outflow tract and main veins should help to reduce
impact on postnatal management and outcome.

O1-1
Outcome in Paediatric Pulmonary Arterial Hypertension:
a Systematic Review and Meta-Analysis
Ploegstra M.-J., Zijlstra W.M.H., Douwes J.M., Hillege H.L.,
Berger, R.M.F.
University Medical Center Groningen, Center for Congenital Heart
Diseases, Beatrix Children’s Hospital, Groningen, The Netherlands

Introduction: Current data on outcome and prognostic factors in
children with pulmonary arterial hypertension (PAH) are derived
from small patient series and contradictory findings have been
reported. For the development of treatment strategies and guide-
lines, there is a high unmet need for an evidence-based recapitu-
lation of prognostic factors. Therefore, the aim of this study was to
combine the currently available data on prognostic factors in
paediatric PAH by a systematic review of the literature and to
summarize the prognostic value of currently reported prognostic
factors using meta-analysis.

Methods: Medline, EMBASE and The Cochrane Library were
searched at April 1st 2014 to identify original studies that described
predictors of mortality or lung-transplantation exclusively in
children with PAH. Titles and abstracts followed by full-text
articles were screened by two independent reviewers. Eligible
studies were required to report at least (1) data on mortality in
paediatric PAH and (2) variables studied in relation to mortality.
Hazard ratio’s (HR) and 95% confidence intervals (CI) were
extracted or calculated from the papers. For variables studied in at
least three non-overlapping cohorts, a combined HR was calcu-
lated using random-effects meta-analysis. Heterogeneity was
assessed using Cohran’s Q-test and the I2-quantity.
Results: Of 1053 primarily identified articles, 25 were eligible for
inclusion. In these paediatric studies, a total of 40 candidate
prognostic factors was reported. 10 of these 40 candidate prog-
nostic factors were studied in at least 3 cohorts, allowing for 10
separate meta-analyzes involving up to 585 children. WHO-
functional-class (HR=2.67, CI=1.49-4.80, p=0.001), (N-terminal-
pro-) B-type natriuretic peptide (HR=3.24, CI=1.76-6.02,
p<0.001), mean right atrial pressure (HR=1.12, CI=1.05-1.20,
p=0.001), cardiac index (HR=0.66, CI=0.52-0.84, p=0.001),
indexed pulmonary vascular resistance (HR=1.32, CI=1.17-1.48,
p<0.001) and acute vasodilator response (HR=0.27, CI= 0.14-
0.54, p< 0.001) were identified as significant prognostic factors in
the absence of evidence for heterogeneity (Q-test p> 0.10 and
I2≤ 50% for all identified significant prognostic factors).
Conclusions: This systematic review combined with separate meta-
analyzes identifies 6 clinical variables that are consistently reported
prognostic factors for outcome in paediatric PAH. These variables
are useful clinical tools to assess prognosis and should be incor-
porated in treatment strategies and guidelines for the management
of paediatric PAH.

O1-2
RSV hospitalization in winter and summer season stratified
by CHD subgroups; a national study
Granbom E. (1), Fernlund E. (2), Lundell B. (3), Sunnegardh J. (4),
Naumburg E. (1)
Institution of Clinical Science, Paediatrics, Umeå University, Umeå,
Sweden (1); Dept. of Paediatrics, University Hospital of Linköping and
Children’s Heart Centre, Lund, Sweden (2); Paediatric Cardiology,
Astrid Lindgren Children’s Hospital, Stockholm, Sweden (3); Dept. of
Cardiology at the Queen Silvia Children’s Hospital, Sahlgrenska
University Hospital, Gothenburg, Sweden (4)

Introduction: Respiratory tract infections are common and serious
CHD is a risk factor for severe illness and hospitalization. Pro-
phylactic treatment with palivizumab, recommended during
winter, is known to reduce risks of severe RSV disease. The aim of
this study was to compare the calculated relative risk for hospita-
lization due to RSV infection in winter and summer season in
different types of CHD.
Methods: All children born in Sweden and less than two years old,
in 2006-2011, were included in the study. Winter was defined as
first of November to 30th of April each year. Rates of children
with CHD (divided into eight subgroups) and hospitalization
caused by RSV were retrieved from the National Inpatient
registry. The relative risk of hospitalization due to RSV was cal-
culated comparing each subgroup to other types of CHD and to
healthy children.
Results: The relative risk of hospitalization due to RSV infection
was increased for all CHD subgroups. For children with uni-
ventricular heart defects, systemic-pulmonary shunt defects, other
complex CHD and Tetralogy of Fallot, the relative risk of RSV
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hospitalization was significantly higher during summer season
compared to winter.
Conclusions: National guidelines of prophylactic treatment are
recommended only during winter. The cost-benefit of such
treatment throughout the entire year is low. We argue that health
personnel must be aware of the increased risks of RSV infection
for the sickest CHD-children throughout the whole year.

O1-3
Cardiopulmonary Exercise Testing Predicts Outcome
in Paediatric Pulmonary Hypertension
Wardle A.J., Quyam S., Healy J., Abumehdi M.R., Derrick G.,
Giardini A., Moledina S.
Great Ormond Street, London UK

Introduction: Pulmonary hypertension (PH) is associated with exercise
intolerance and poor survival. Exercise limitation, measured by
6-minute walking distance tests (6MWDT) and cardiopulmonary
exercise tests (CPET) has been robustly shown to correlate with disease
severity and outcome in adult PH populations. Accordingly these
measures have proved invaluable in guiding therapeutic decisions and
as outcome measures in clinical trials. Data for their validity in children
with PH are lacking. We aimed to analyse the relationship between
CPET parameters and outcome in paediatric PH.
Method: A single center retrospective study of PH patients less than
18 years old that had undergone CPET between the dates April
2004 and April 2014. Exclusion from CPET was based upon
height<120 cm, or resting symptoms too severe for formal testing.
Patients with cardiomyopathy or univentricular physiology were
also excluded. All CPET and 6MWDT took place within the
same 24-hour period. The need for ethical approval was waived.
Results: 93 patients underwent exercise testing. The median (IQR)
age was 14.2 years (10.9-15.9), height 152.0 cm (135.0-162.0) and
weight 44.0 kg (30.0-53.0). 46 (49.5%) had PH associated with
congenital heart disease whilst 37 (39.8%) had idiopathic PH.
WHO functional class was 1, 2, 3 and 4 in 16, 38, 38 and 1 patients
respectively. Patients experienced significant exercise limitation;
mean (SD) percentage predicted 6MWDT (6MWDT%) 57.7%
(15.6%), peak VO2 (PVO2%) 54.9% (20.7%). Both 6MWD% and
PVO2% correlated with WHO (r2 0.27 and 0.25 respectively,
p<0.001) with a weaker correlation for VE/VCO2slope (r2 0.17,
p<0.001). Over a median follow-up of 3.53 years (1.62-5.63),
16 patients died and 2 were transplanted. 6MWDT% did not predict
outcome (HR0.67, p=0.07) however, the followingCPETmeasures
were prognostic; PVO2%, VE/VCO2 slope; hazard ratio for each
standard deviation increase of 0.52, 0.48 and 2.6 respectively.
Conclusion: In this large study we report for the first time the
prognostic utility of cardiopulmonary exercise testing in children
with pulmonary hypertension. Our findings support the use of
CPET in paediatric PH.

O1-4
Re-interventions after the arterial switch operation
Wijk, W.H.S. van (1,2), Driessen M.M.P. (2), Schoof P.H. (3),
Jansen N.J.G. (4), Meijboom, F.J.M. (1,2), Breur J.M.P.J. (1)
Pediatric cardiology, Wilhelmina Children’s Hospital, Utrecht, The
Netherlands (1); Department of cardiology, University Medical Center Utrecht,
Utrecht, The Netherlands (2); Pediatric cardiothoracic surgery, Wilhelmina
Children’s Hospital, Utrecht, The Netherlands (3); Pediatric intensive care,
Wilhelmina Children’s Hospital, Utrecht, The Netherlands (4)

Introduction: Surgical or catheter-based re-interventions after the
arterial switch operation (ASO) for transposition of the great
arteries (TGA) are reported in 16 to 37% of patients. The objective

of is this study is to evaluate a possible relation between the surgical
era and the need for future re-intervention.
Methods: A single institution retrospective cohort study was per-
formed to assess re-intervention after ASO between 1978 and
2013. All patients with simple or complex TGA were included.
Medical records were reviewed for re-interventions after initial
discharge for ASO. Patients were subdivided in two groups; ≥18
years after ASO (early surgical era) and< 18 years after ASO (late
surgical era). Event-free survival was estimated by Kaplan-Meier
method and differences were analysed using log-rank test.
Results:Mean follow-upwas 15.8 years (±0.62) for 285 patients. Forty-
eight re-interventions were performed, 27 (9.5%) surgical and
21 (7.4%) catheter-based interventions. The most frequent indication
for re-intervention was pulmonary artery stenosis (N=33), followed
by neo-aortic regurgitation (N=6), re-coarctation of the aorta (N=6),
left ventricular outflow tract obstruction (N=2) and right ventricular
outflow tract obstruction (N=1). Overall intervention-free survival at
10, 20 and 30 years was 81.8%, 72.6% and 70.6% respectively.
Intervention-free survival for patients of the early surgical era was sig-
nificantly lower in Kaplan-Meier analysis (p=0.009). This is mainly
explained by a decrease in surgical relief of pulmonary stenosis over
time. The incidence of catheter-based re-interventions did not increase
over time. With Cox regression, younger patients also showed a sta-
tistically significant higher intervention-free survival, with hazard
ratio=1.05 per year (p=0.01).
Conclusions:The risk of re-intervention after ASO is inversely related to
the surgical era. This improvement is mainly explained by a decrease in
surgical re-interventions for pulmonary artery stenosis.

O1-5
Aortic valve prolapse and aortic regurgitation in 2283
patients with isolated ventricular septal defect
Atik S.U., Eroglu A.G., Sengenc E., Gunes S., Oztunc F., Saltık L.
İstanbul University Cerrahpasa Medical Faculty İstanbul Turkey

There are many reports concerning aortic valve prolapse and aortic
regurgitation associated with subpulmonic ventricular septal

Figure. Kaplan-Meier comparing intervention-free survival
between the late (<18 years after ASO) and early surgical era
(≥18 years after ASO).
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defect, but there are limited data about the natural history of aortic
valve prolapse associated with other types of ventricular septal defect.
Echocardiography has provided a reliable assessment of the presence
and location of ventricular septal defect, aortic valve deformity, and
degree of aortic regurgitation noninvasively, even in infancy and early
childhood. This study evaluates aortic valve prolapse, onset and pro-
gression of aortic regurgitation, and ventricular septal defect location in
2283 patients with ventricular septal defect.
Materials and Methods: The study population consisted of 2283
patients with isolated ventricular septal defect who had been stu-
died at our institution from 1988 to 2014 with transthoracic
echocardiography. Ventricular septal defects were classified
according to their location and relation to the tricuspid annulus
and semilunar valves. Defect size was expressed in terms of the size
of the aortic root. SPSS 17 was used for statistical analysis and
statistical significance was inferred at p< 0.05.
Results: Aortic valve prolapse was detected in 173 (%7.6) of 2283
patients with ventricular septal defect by echocardiography (27 at initial
echocardiographic examination and 146 at follow up). Of 173 patients
with aortic valve prolapse, aortic regurgitation was detected in 103 (%
59.5), resulting in an incidence of aortic regurgitation of %4.5 of ven-
tricular septal defects. The percentage of aortic valve prolapse in mus-
cular outlet ventricular septal defects (12.2%) and perimembranous
ventricular septal defects (10.2%) was similar but associated aortic
regurgitation was common in muscular outlet defects (12.2%) then in
perimembranous defects (6.6%) (p<0.05). One hundred twenty three
patients were followed up after aortic valve prolapses appeared. Initially
there was no aortic regurgitation in 63 of these patients, trivial aortic
regurgitation in 22 and mild aortic regurgitation in 38.
Discussion: We recommend frequent echocardiographic evaluation
(every 6 months) for detecting of appearance of aortic regurgitation in
patients with perimembranous or muscular outlet ventricular septal
defect after aortic valve prolapse develops.

O1-6
Clinical Features, Management and Outcome of Pre- and
Postnatally Diagnosed Common arterial trunk: A
Comprehensive Single Institution’s Experience Since 1990
Morgan C., Tang A., Manlhiot C., McCrindle B., Jaeggi E.
The Hospital For Sick Children, Toronto, Canada

Introduction: Common truncus arteriosus (CTA) is associated with
significant morbidity and mortality although improvements in
management have been made over time. The purpose of this study
was to determine outcome, risks associated with mortality and the
impact of prenatal detection on survival.
Methods:Weperformed a retrospective review of CTA cases diagnosed
fetally and postnatally at our institution between 1990 and 2014.
Results: There were 192 CTA cases with 61 fetally diagnosed. Of the
fetal cases there were 18 terminations of pregnancies, 2 intrauterine
deaths and 4 live-births that were not actively managed. One patient
diagnosed postnatally was not actively managed. This left 167 patients
with intended postnatal care. Mixed truncal valve disease occurred in
41% of cases with moderate or severe regurgitation or stenosis seen in
23% and 18% of cases respectively. Other associations included aortic
arch interruption (16%), right aortic arch (26%), pulmonary arterial
interruption (16%) and DiGeorge syndrome (24% of tested cases).
Including 17 (9%) infants that died prior to surgery, survival of the 167
actively managed patients was 74%, 62% and 56% at 1 month, 1 year
and 10 years respectively. Reoperation rate at last follow up was
37%. Multivariable independent risk factors for mortality included
interrupted aortic arch [HR 3.7 (2.1-6.6), p<0.001], moderate or
severe truncal valve stenosis [HR 3.3 (1.7-6.4), p<0.001] or regur-
gitation [HR 2.6 (1.5-4.5), p=0.001], hypoplastic or interrupted

pulmonary arteries [HR2.1 (1.2-3.6), p=0.006], prematurity [HR1.2
(1.1-1.3), p=0.004], lower preoperative weight [HR 1.6 (1.1-2.4),
p=0.02], earlier year of surgery [HR 1.08 (1.03-1.13), p=0.002] and
the need for life support preoperatively in the form of intotropes [HR
3.2 (1.6-6.3), p<0.001] or mechanical ventilation [HR 2.1 (1.1-4),
p= 0.03]. Fetal detection rates improved over time but a fetal diag-
nosis was not associated with improved survival rates.
Conclusions: The overall outcome of CTA during childhood is
poor and comparable to the most severe forms of congenital heart
disease. Moderate to severe truncal valve regurgitation or stenosis,
interrupted aortic arch and pulmonary artery abnormalities are
associated with a worse outcome.

O1-7
Does Prenatal Diagnosis of Transposition of the Great
Arteries Improve Survival?
Gardner D.C., Heaps J.L., Jones C.B., Lim J.S.L.
Alder Hey Children’s NHS Foundation Trust, Liverpool, United Kingdom

Introduction: Current evidence suggests prenatal diagnosis of
transposition of the great arteries (TGA) improves pre-operative
clinical condition and long term outcome. In 2008 the UK National
Institute of Clinical Excellence (NICE) published guidelines advising
that ventricular outflow tracts should be assessed as part of routine
antenatal assessment. This was consolidated in the 2010 Fetal
Anomaly Screening Programme guidelines.
Our aim was to establish whether local improvement in prenatal
diagnosis of TGA improved early survival rates.
Method: All patients undergoing the arterial switch procedure
(ASO) for simple TGA between 2001 and 2014 were identified.
Patients with septal defects were included but those with addi-
tional congenital heart disease were excluded.
A retrospective review of patient records was performed. Data was
gathered regarding demographics, diagnosis, admission to the cardiac
centre, hospital stay and long term follow up. The primary outcome
was survival 30 days post ASO.A comparisonwas undertaken between
neonates diagnosed postnatally and prenatally. Secondary outcomes
included clinical status at time of admission to cardiac centre, timing of
septostomy, length of stay and long term comorbidity.
Results: 228 patients with simple TGA +/- septal defects who had
the arterial switch procedure were identified during the 14 year
period. The rate of prenatal diagnosis has been consistently
increasing from 11% prior to 2008 to greater than 60% in the last 2
years. 168 patients were diagnosed postnatally, 60 were diagnosed
prenatally. The majority of prenatal diagnoses were made from
2008 onwards (49/60). Overall survival across both patient groups
was 95% at 30 days. Survival was 97% in the postnatally diagnosed

Figure.
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group (163/168) versus 93.3% in the prenatally diagnosed group
(56/60). Average length of stay was 1 day shorter in prenatally
diagnosed neonates (19 versus 20days).
Conclusions:Regionally our rate of prenatal diagnosis is improving.
However this does not currently seem to be reflected in an
increased rate of survival. A larger subgroup of prenatally diag-
nosed neonates would be required to establish significance. We
anticipate that further improvement in both prenatal diagnosis and
expectant management at time of delivery will begin to demon-
strate the benefits of prenatal diagnosis and its impact on survival.

O2-1
How normal is a “normal” heart in fetuses with Down
syndrome?
Calkoen E.E. (1,2), Adriaanse B.M.E. (5), Haak M.C. (3), Bartelings
M.M. (1), Kolesnik A. (6), Niszczota C. (6), van Vugt J.M.G. (7),
Roest A.A.W. (2), Blom N.A. (2), Gittenberger-de Groot A.C. (4),
Jongbloed M.R.M. (1,4)
Anatomy & Embryology (1); Pediatric Cardiology (2); Obstetrics and
Gynecology (3); Cardiology (4); Leiden University Medical Center,
Leiden, The Netherlands; Department of Obstetrics and Gynecology VU
University Medical Center, Amsterdam, The Netherlands (5);
Department of Descriptive and Clinical Anatomy and Pediatric
Cardiology, The Medical University of Warsaw, Warsaw, Poland (6);
Department of Obstetrics and Gynecology, Radboud University Medical
Center, Nijmegen, the Netherlands (7)

Introduction: Congenital heart disease is present in 44-56% of fetuses
with Down syndrome (DS). There are, however, signs that hearts
in DS without apparent structural heart defects, also differ from the
normal population. Sonic hedgehog signaling may be involved in the
pathogenesis of AVSD in DS, although currently data is limited. We
aimed to compare the atrioventricular septum and valves in 3 groups:
DS without atrioventricular septal defect (‘DS no-AVSD’), DS with
AVSD (‘DS AVSD’) and control hearts.
Methods: The ventricular septum, the atrioventricular- (white arrow)
and interventricular (black arrow) -membranous septum andAV valves
were examined and measured in histological sections of 15 ‘DS no-
AVSD’, 8 ‘DS AVSD’ and 34 ‘control’ hearts (Gestational age 10-22
weeks) In addition, the ventricular septum length was measured on
ultrasound images of fetal (6 ‘DS AVSD’, 9 ‘controls’) and infant
(10 ‘DS no-AVSD’, 10 ‘DS AVSD’, 10 ‘controls’) hearts.

Results: The membranous septum volume was 3 times larger in ‘DS
no-AVSD’ fetuses compared to control foetuses (panel A–B) and valve
dysplasia (panel D asterisk) was frequently (64%) observed. In the DS
fetuses with a (complete) AVSD, fibrous tissue was observed at the top
of the ventricular septum in 3 cases. The ventricular septumwas shorter
in patients with DS both with (0.7 times the length of controls,
p=0.001) and without AVSD (0.78 times the sizes of the control,
p<0.001). In contrast to controls, in ‘DS no-AVSD’ fetuses, clear
expression of Gli1, an effector of sonic hedgehog signaling, was present
in the dysplastic plump AV valves and membranous septum in 2 out
of 4 cases.
Conclusions: DS no-AVSD hearts are not normal as they have a larger
membranous septum, shorter ventricular septum and dysplasia of the
AV valves as compared to control hearts. Findings indicate that a careful
cardiac follow-up may be warranted in these patients.

O2-2
Inner architecture of the right ventricle: the role of the
tricuspid valve
Houyel L. (1), Peyre M. (1), Bessières B. (2), Gonzales M. (3)
Congenital Cardiac Surgery Department, M3C-Marie-Lannelongue,
Université Paris-Sud,Le Plessis-Robinson, France (1); Foetopathology
and Cytogenetic Department, INSERM U1163, M3C- Necker-
Enfants Malades, Université Paris Descartes, Paris, France (2); Clinical
Genetic and Embryology Department, Hôpital Armand Trousseau,
Université Pierre et Marie Curie, Paris, France (3)

Background: A major anatomic characteristic of the right ventricle
(RV), in addition to the coarseness of the apical trabeculations,
is the presence of muscular bands arranged in a semicircular
fashion. Recent publications show that, while parietal band and
subpulmonary conus represent the embryologic ventriculo-
infundibular fold (VIF), the septal band (septomarginal trabecula-
tion), moderator band and anterior papillary muscle of the tricus-
pid valve (APM) could derive from the muscular tricuspid
primordium and from the inlet portion of the heart.
Objectives: To analyze the anatomy of the RV in heart specimens with
tricuspid atresia (TA), in order to confirm the hypothesis of different
embryologic origins for the muscular bands of the RV.
Material and Methods: We reviewed 54 hearts with TA from the
anatomic collection of the French Center of Reference for
Complex Congenital Heart Defects: 32 postnatal and 22 fetal
hearts. The presence of a VIF, septal band, moderator band was
assessed as well as the position of great vessels, the type of TA,
muscular (musTA) or membranous (mbTA), the type and patency
of the ventricular septal defect (VSD), and the associated lesions.
Results: Forty specimens had ventriculo-arterial concordance,
14 had D-transposition. There were 50 musTA (including
6 without any RV cavity), and 4 mbTA. Among the 48 specimens
with a RV cavity, all had a well-developed VIF. A rudimentary
septal band (with demonstrable limbs in only 3) was present in
7/44 musTA vs 3/4 mbTA (p< 0.04), rudimentary moderator
band and APM in 2/44 musTA vs 2/4 mbTA (p< 0.03). A patent
VSD was found in 40 hearts, muscular in 90% of musTA, outlet
type in 75% of mbTA (p= 0.03).
Conclusion: Septal band and moderator band were absent in the
vast majority of hearts with tricuspid atresia, particularly in musTA,
while parietal band and subpulmonary conus are always present.
These anatomic findings confirm the hypothesis of a dual
embryologic origin for the muscular bands of the RV: the VIF is
reminiscent of the inner curvature of the heart, while the septal
band, moderator band and APM develop later from the muscular
tricuspid primordium, itself developed from the posterior part of
the primary fold.

Figure. RA= right atrium, RV= right ventricle, LA= left
atrium, LV, left ventricle, white arrow atrioventricular
membranous septum, black arrow interventricular membranous
septum, *= atrioventricular valves.
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O2-3
Impact of 1st trimester anomaly scan on un-natural history
of CHD
Jicinska H. (1,2), Grochova I. (2), Vlasin P. (2)
University Hospital and Masaryk University Brno, Czech Republic (1);
Fetal Medicine Centre Brno, Czech Republic (2)

Prenatal prevalence of congenital heart defects (CHD) is higher in
comparison to postnatal prevalence. True incidence is however
unknown due to frequent intrauterine demise in early post-
conceptual stages in fetuses with severe CHD and associated
co-morbidity.
Objective: Analysis of spectrum of CHD, severity of associated
abnormalities and outcome of fetuses diagnosed with CHD in first
and second trimester screening (1TS and 2TS respectively).
Methods: Total of 510 fetuses diagnosed with CHD (127 in 1TS,
383 in 2TS) undergone ultrasound cardiac and anomaly scan and
genetic assessment including karyotype analysis.
Results: Out of 127 fetuses diagnosed with CHD within 1TS
(11+ 0 to 13 + 6 weeks of gestation) chromosomal and/or extra-
cardiac anomalies were found in 85(67%) fetuses and CHD with
univentricular circulation (UV) in 54(43%). Seven (6%) fetuses
died in utero (IUD), pregnancy was terminated (TOP) in
108(85%) and only 12(9%) were born (11 of those with
biventricular CHD).
Similarly, out of 383 fetuses in 2TS (14+ 0 to 28 + 0 weeks of
gestation) chromosomal and/or extracardiac abnormalities were
found in 117(31%) fetuses and CHD with UV circulation in
50(13%). Four (1%) fetuses died in utero, TOP was in 115(30%)
and 264(69%) were born (258 with biventricular outcome and
227 without associated co-morbidity).
There were significantly less chromosomal and/or extracardiac
abnormalities (p< 0.0001), CHDwith UV outcome (p< 0.0001),
IUD (p= 0.0027) and TOP (p< 0.0001) in the group of CHD
diagnosed within 2TS.
The frequency of atrioventricular septal defect (p= 0.0139),
hypoplastic left heart (p< 0.0001), pulmonary atresia (p< 0.0010)
and tricuspid atresia (p= 0.0097) was significantly higher in 1TS,
while detection of transposition of great arteries was higher
(p= 0.0033) in 2TS.
Conclusion: We confirmed that 1TS screening has significant
impact on outcome of pregnancies with CHD as more severe
forms of CHD and higher co-morbidity result in increase of TOP.
In 2TS transposition of great arteries and less severe forms of CHD
are more likely to be diagnosed. These fetuses have better postnatal
outcome due to more frequent biventricular circulation and
less associated co-morbidities. In severe CHD with associated
co-morbidity diagnosed in 2TS, families are more keen to con-
tinue with pregnancy as opposed to those diagnosed with similar
lesions at 1TS.

O2-4
Significance of Social Deprivation and Modifiable Risk
Factors in the Aetiology of Congenital Heart Defects
Uzun O. (1), Gordon H. (1), Babaoglu K. (2), Ayhan YI. (3),
Kennedy J. (4), Massias S. (5), Tucker D. (6), Goynumer G. (3),
Beattie B. (1)
University Hospital Of Wales, Cardiff, UK (1); Kocaeli University
Medical Faculty, Izmit, Turkiye (2); Goztepe Hastanesi, Istanbul,
Turkiye (3); Cardiff University, Cardiff, UK (4); Hippokration
Hospital, Athens, Greece (5); Public Health Wales, Swansea, UK (6)

Introduction: The incidence of congenital heart disease (CHD)
in Wales is two to three times the UK national average

(Wales 10/1000 vs UK 4/1000). The reasons for this increased
incidence have not been ascertained. Therefore, we retrospectively
studied the frequency and importance of social deprivation and other
modifiable risk factors among the patients referred for a fetal cardiac
scan to our institution over the past 12 years.
Methods: All patients from South Wales who had a fetal cardiac
anomaly scan between 2001 and 2013 were included. The
demographics, social deprivation indexes, maternal, familial and
fetal exposures to potential risk factors and their correlation with
ultrasound findings were evaluated. The results obtained from
those with a diagnosis of CHD were compared to a control group
with normal scans.
Results: 2701 fetuses had cardiac scans between 2001 and 2013.
751 (27.8%) of these were abnormal. A strong correlation between
CHD and social deprivation was identified, with CHD being
twice more common in those patients from the areas with a higher
level of social deprivation. However, there was no significant
difference in smoking rates, maternal medication, alcohol con-
sumption and maternal age between the two groups. Genetic
abnormalities were 8-fold more common in those with a fetal
diagnosis of CHD compared with the control group of normal
scans (12.4% versus 1.6% respectively, OR 9.0 [CI 4.3-19.1]
p< 0.0001). There was a three-fold increase in the number of
patients with insulin-dependent diabetes between those with
abnormal and those with normal scans (3.6% versus 1.2% respectively,
OR 3.08 [1.21, 7.81], p=0.018).
Conclusions: Our study suggests that social deprivation have a
strong association with CHD and common risk factors such as
maternal IDDM and genetic abnormalities. These findings high-
light the need for more comprehensive prospective data collection
to determine the true nature and extend of modifiable risk factors
in the aetiology of congenital heart disease.

O2-5
Pulsed Wave Tissue Doppler Imaging in Fetuses with
Aortic Stenosis and Evolving Hypoplastic Left Heart
Syndrome before and after Fetal Aortic Valvuloplasty
Wohlmuth C. (1,2), Wertaschnigg D. (2), Wieser I. (2),
Arzt W. (3), Tulzer G. (1)
The Children’s Heart Center Linz, Linz, Austria (1); Department of
Obstetrics and Gynecology, Paracelsus Medical University, Salzburg,
Austria (2); Institute of Prenatal Medicine, Women’s and Children’s
Hospital, Linz, Austria (3)

Background: Fetal aortic valvuloplasty is technically feasible and can
improve filling and reduce afterload of the left ventricle in critical
aortic stenosis. In the present study we used tissue Doppler ima-
ging (TDI) to evaluate changes in ventricular function before and
after prenatal aortic valvuloplasty.
Methods and Results: Between October 2008 and December 2012,
cardiac function was assessed by TDI in 23 fetuses with critical
aortic stenosis that underwent fetal valvuloplasty. Mean± SD
gestational age at intervention was 27.5± 3.1. Of the 23 fetuses, 14
underwent successful postnatal biventricular repair. All fetuses
were examined with B-mode, M-mode, conventional Doppler
and tissue Doppler imaging before and after intervention.
Before intervention the z-scores of all TDI-derived parameters
(except E’/A’) and MAPSE were severely abnormal. Post-
intervention TDI-E’, and TDI-S’ but not TDI-A’ were sig-
nificantly higher than pre-intervention. While the E/A ratio
remained unchanged, the ratios E’/A’ and E/E’ changed sig-
nificantly. Values of MAPSE improved significantly as did LV
MPI, but still remained abnormal. Additionally right ventricular
A’, S’ and MPI improved significantly. Post-Intervention z-scores
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were correlated with postnatal outcome (i.e. biventricular vs.
single-ventricle): a higher left ventricular E’ velocity (r= 0.605,
95%BCa CI [0.333,0.784] p= 0.003), a higher left ventricular E’/
A’ ratio (r= 0.492, 95%BCa CI [0.094,0.889], p= 0.020), a lower
M-MPI (r= -0.534, 95%BCa CI [-0.799, -0.174], p= 0.011) and
a lower T-MPI (r= -0.438, 95%BCa CI [-0.715,-0.061],
p= 0.042) were significantly correlated with postnatal biven-
tricular outcome. Left ventricular E/E’ demonstrated a clear trend
(r= -0.379, 95%BCa CI [-0.604,-0.048], p= 0.082).
Conclusion: In critical aortic stenosis with evolving HLHS intrau-
terine aortic valvuloplasty led to improvement of TDI derived
parameters of the LV but also of the RV. Significant improvement
of these parameters was seen only in fetuses with later biventricular
outcome. Some parameters continued to improve until birth
indicating remodeling of the LV. This data supports the concept,
that TDI in addition to currently used techniques is able to contribute
to a proper patient selection and to the assessment of technical success
and is of prognostic value. Therefore it should be part of the initial
evaluation as well as of the follow-up examinations.

O2-6
Fetal pulmonary valvuloplasty – how sufficient it is?
Dangel J., Kolesnik A. (1,2), Hussey M. (1), Pietrzak M. (1),
Debska M. (3)
Refrence center for Fetal Cardiology, Medical University of Warsaw,
Poland (1); Children’s Memorial Health Institute (2); The Center of
Postgraduate Medical Education, Warsaw, Poland (3)

Objective: Evaluation of fetuses diagnosed in our unit with pul-
monary atresia or critical stenosis and intact ventricular septum
(PA/PS&IVS) between 1995-2010 (group1) showed poor out-
come. Basing on this results prospective study was undertaken to
establish indications and results of fetal pulmonary valvuloplasty
(FPV) between 2011-2014 (group2).
Method: Review the data of 59 fetuses with PA/PS&IVS. Group1
(28fetuses) was presented previously. Data and outcome of group2
(31fetuses) was analyzed. 5 underwent FPV.
Results: The mean age of diagnosis in group1 was 27+ /-6 weeks,
for group2 25+ /- 6 weeks. Previous evaluations of group1
showed survival rate of 46% and no biventricular (BV) repair. Out
of 59 fetuses, 25 were diagnosed before24 weeks, 6 had abnormal
karyotype. 5 were terminated, just one with isolated heart defect.
In 5 fetuses who had FPV, RV outflow tract was patent and TV
annulus was just slighly smaller, but RV major diameter was
decreased. Severe TR with high velocity was in 4, in one it was
absent and sinusoids were suspected. All FPV were successful. In
one fetus PA closed completely just before delivery, so radio-
frequency was performed in a neonate. In all 5 neonates TV
annulus was within normal limits and right ventricle enlarged
significantly. One neonate died due to post-operative complica-
tions. The size of TV and RV in this neonate was within normal
limits, PA was patent with 50 mmHg RV-PAgradient Other 4
most likely will have biventricular circulation (BV). Out of rest 26
fetuses, FPV would probably be possible in 8 fetuses. It was dis-
cussed in 3 couples, who refused. 1 family decided to terminate the
pregnancy. In 5 the diagnosis was too late for FPV. None of those
7 who were life-born had BV cirulation None of fetuses whose
anatomy was not suitable for FPV had BVrepair, there were 2 IUD
and 3 neonatal death.
Conclusions: The prognosis for fetuses with PA/PS&IVS after fetal
intervention is much better than in those with natural history. FPV is
possible in fetuses with patent RVOT, good size of pulmonary valve
and branches. More precise criteria for FPV are necessary. Fetuses
with hypoplastic RV and atretic RVOT had poor prognosis.

O2-7
Improved Fetal Detection of Simple Transposition of the
Great Arteries Results in Better Clinical and Surgical
Outcomes
Uzun O., Nittur S., Shetthalli M., Wong A.
Department of Paediatric Cardiology, University Hospital Of Wales,
Cardiff, UK

Introduction: The reported antenatal detection rate of transposition
of the great arteries (TGA) is notoriously low (25%). Therefore the
influence of antenatal detection on the surgical outcomes of TGA
could not be accurately determined. The current inclusion of
outflow tract view to the routine 20 week foetal anomaly
screening protocols may improve the detection rate of TGA
resulting in better neonatal and surgical outcomes.
Methods:All children whowere diagnosed with simple TGA (with or
without VSD, but no other cardiac abnormality) at UHW between
1998 and 2013 were included in this study. The antenatal-postnatal
diagnosis, clinical and surgical data were retrospectively reviewed; the
fetal, neonatal and surgical outcomes were evaluated.
Results: There were 79 patients; 58 diagnosed postnatally, 21
antenatally. 36 had isolated TGA and 43 had an additional VSD.
Antenatal detection rate improved from 0% to 75% in the last 7
years. All patients in antenatal detected group were delivered at
term, but there were eight preterm deliveries were in postnatal
group. 40% of cases diagnosed postnatal were unwell at presenta-
tion; 15% required inotropes and 80% ventilatory support. The
need for prostin infusion following delivery was 68% and balloon
septostomy was required in 60% of the cases before surgery.
Major postoperative complications were more common in post-
natally diagnosed patients (26% vs 10%, p< 0.01). One death was
recorded in the antenatal group but all other 8 deaths were in the
postnatal group. Preoperative mortality rate was 10% and opera-
tive mortality was 1.2% with no death being recorded after 2008
which coincided with the adoption of outflow tract view into the
routine cardiac anomaly screening planes in Wales.
Conclusions: Inclusion of outflow tract view represents a major leap
in antenatal detection of TGA. Increased antenatal detection rates
of TGA has resulted in better cardiovascular status at presentation,
more favourable clinical outcomes with lower postoperative com-
plications and virtually eliminated mortality rates in our cohort.

O3-1
Diabolo stents in various positions: an innovative way to
reduce vessels size or to stabilize stents
Malekzadeh-Milani S.G. (1,2), Iserin L. (2), Ladouceur M. (1,2),
Cohen S. (2), Pontneau F. (2), Bonnet D. (1,3),
Boudjemline Y. (1,2,3)
Centre de Références Malformations Cardiaques Congénitales Complexes
- M3C, Necker Hospital for Sick Children, Assistance Publique des
Hôpitaux de Paris, Pediatric Cardiology, Paris, France (1); Centre de
Références Malformations Cardiaques Congénitales Complexes - M3C,
George Pompidou European Hospital, Assistance Publique des Hôpitaux
de Paris, Unit for Adults with congenital heart defects, Paris, France (2);
Université Paris Descartes, Sorbonne Paris Cité, Paris, France (3)

Background: Stents are usually used to open vessels or to maintain
their patency. We describe the use of stents to reduce the diameter
of vessels. By using 2 stents with different properties, we have
created self-made diabolo stents in various positions.
Material and Methods: All patients with diabolo stent placement
were reviewed.
Results: 7 patients were eligible. 4 patients had percutaneous valve
insertion in structures larger than 24-mm (tricuspid valve, n= 2;
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pulmonary valve, n= 1; Inferior Vena Cava, n= 1). Reduction
was made by the use of a short EV3 LD mega (S17-26, EV3,
France) fitted over a CP covered stent (8Z39, Numed, Canada),
the 2 stents being crimped and deployed on a large balloon
creating a landing zone. Melody deployment was feasible. Two
patients had Blalock-Taussig stenting to treat important cyanosis.
Procedure was complicated by pulmonary overflow. In one
patient, reduction of the Blalock was done with a diabolo sent:
a coronary stent Biotronic 4*18 mounted on an Atrium V12
10*38-mm. The second patient who also had a Glenn shunt had
an endovascular PA band with a diabolo stent placed in the right
pulmonary artery (a Tsunami 5*12-mm on a covered CP8Z34
crimped on a 18-mm BIB ). Because of persisting symptoms: the
patient had PA disconnection:endovascular band was closed with a
muscular VSD plug using the shape of the diabolo stent. A patient
with Eisenmenger syndrome and cor triatriatum sinister had per-
cutaneous creation of an ASD. The ASD was then stented to
ensure patency using the diabolo shape technique.
Conclusions: we report the used of the combination of 2 stents to
create diabolo stents in various position with good results.

O3-2
BeGrow™ - a new stent with special design for growing
vessels: First results of a preclinical animal study
Kretschmar O. (1), Uhlemann F. (2), Schenk M. (3), Obradovic M. (4)
Pediatric Cardiology, University Children’s Hospital Zurich, Switzerland
(1); Center for Congenital Heart Diseases, Olga Children’s Hospital
Stuttgart, Germany (2); Institute for Experimental Medicine, University
Tübingen, Germany (3); Bentley Innomed GmbH, Hechingen, Germany (4)

Background: There still does not exist an ideal treatment solution
for stenotic pediatric vessels with growth potential. The presented
cobalt-chromium-stent (BeGrow™, Bentley Innomed GmbH,
Germany) with a designated diameter of 5-6 mm can be intro-
duced and implanted via a 4 Fr sheath. It allows redilation up to
12 mmwith preserved stent integrity and stent length. Beyond this
diameter it can be opened/dilated with the help of predetermined
circular breaking points. Therewith this stent allows a thorough
interventional treatment approach into adulthood.
Methods and Results: Within the animal study 11 pigs with a body
weight of 4-5 kg received in each case 3 BeGrow™ stents into the
abdominal aorta via a transfemoral vessel access. Implantation
procedurewas successful and uneventful in all.Within the following 3-4
months the stents were redilated and finally opened in repeated proce-
dures up to a vessel diameter of 12-18mm.At each step of the procedure
some of the stents together with the circumferential aortic vessel wall
were analysed histologically. They did not show any signs of inflam-
mation or thrombus formation. The results will be presented in detail.
Summary: The BeGrow™ stent can be implanted safely
and straightforwardly via a 4 French sheath. Repeated redilations
without stent shortening are possible. Beyond 12 mm stent dia-
meter an opening of the stents can be achieved under preserved
vessel configuration. A clinical multicentre trial is in preparation.

O3-3
Tricuspid regurgitation does not impact right ventricular
remodeling after percutaneous pulmonary valve
implantation
Tanase D. (1), Ewert P. (1), Fratz S. (1), Kühn A. (1),
Kasnar-Samprec J. (2), Eicken A. (1)
German Heart Centre Munich, Department of Paediatric Cardiology and
Congenital Heart Defects, Munich, Germany (1); German Heart Centre
Munich, Department of Cardiovascular Surgery, Munich, Germany (2)

The aim of the study was to investigate the impact of tricuspid
regurgitation (TR) on right ventricular size after percutaneous
pulmonary valve implantation (PPVI). We compared patients
with pulmonary stenosis (PS) and TR (PS/TR+ group) to
patients with PS and without TR (PS/TR- group) as well as
patients with pulmonary regurgitation (PR) with and without TR
(PR/TR+ and PR/TR- groups), respectively.
Method: In a retrospective study among all patients treated by PPVI
(n= 173) those with moderate or severe TR were selected. Indi-
cation for PPVI was PS (n= 11) and PR (n= 9). For all patients
included in the study, matched pairs were selected considering
cardiac diagnoses, age at implantation, functional state and number
of previous surgeries. We analyzed hemodynamic parameters by
CMR, the degree of TR by echo and data of exercise testing in all
patients before PPVI and 6 months after.
Results:None of the patients had significant post-procedural PS or
PR. Regardless of the presence of TR the RV size decreased
significantly in all groups (mean end diastolic volume index before
and after PPVI in ml/m2: PS/TR+ group: 113 vs. 95 (p= 0.01);
PS/TR- group: 87 vs. 74 (p= 0.01); PRTR+ group: 133 vs. 112
(p= 0.02) and PRTR- group: 116 vs. 94 (p= 0.008); mean end
systolic volume index before and after PPVI in ml/m2: PS/TR+
group: 62 vs. 45 (p= 0.02); PS/TR- group: 39 vs. 29 (p= 0.02);
PR/TR+ group: 85 vs. 70 (p= 0.05); PR/TR- group: 59 vs. 45
(p= 0.01)). There was no statistically significant difference in the
reduction of RV Volume indexes between PS/TR+ and PS/
TR- groups and PR/TR+ and PR/TR- groups, respectively.
The degree of TR improved in 72% of the PS/TR+ group
(p= 0.002) and 77% of the PR/TI + group (p= 0.001). The
improvement in exercise capacity after PPVI did not differ
significantly in any of the groups.
Conclusion: Tricuspid regurgitation does not impact right ventricular
remodeling after percutaneous pulmonary valve implantation,
neither in patients with prevailing PS nor in those with PR.

O3-4
Reversible Pulmonary Artery Banding for Left
Ventricular-DCM with preserved RV function: feasibility
of percutaneous PA-debanding
Khalil M., Recla S., Steinbrenner B., Kerst G., Moysich A.,
Gummel K., Latus H., Schmidt D., Apitz C., Mazhari N.,
Bauer J., Thul J., Valeske K., Akintürk H., Schranz D.
Pediatric Heart Center, Giessen, Germany

Background: Dilated cardiomyopathy (DCM) in childhood has a
considerable morbidity, mortality and high incidence of heart
transplantation (HTX). Recently we published our initial
experience with reversible pulmonary artery banding (rPAB) as an
additional strategy in young children with LV-DCM and
preserved-RV-function instead HTX. Purpose of the study is to
demonstrate indication and feasibility of percutaneous PA-de-
banding as part of concomitant therapy.
Methods: Since April 2006, 24 children (age< 3 yrs) with LV-
DCM were treated by rPAB considering defined entry criteria; 18
received only off-pump rPAB without any associated open-heart
surgery. For creating a balloon-dilatable, reversible PAB, the bands
were secured with 6-0 polypropylene sutures, for growing-in by
double suture technique. All pts were closely monitored. In case of
a to tiny rPAB with reduced RV-function, including moderate
tricuspid regurgitation, secondary rise of BNP serum levels, pts
were admitted for partial or total PA-de-banding by transcatheter
ballooning. Catheter procedures were performed under gentle seda-
tion. After hemodynamic assessment and angiographic delineation of
the PAB, high-pressure balloons were used for PA-de-banding
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followed by hemodynamic re-assessment. The pts were discharged
home after clinical and echocardiography re-evaluation.
Results: Until now, 20 of 22 pts were partially de-banded without
procedural mortality. Of these 20 pts 8 underwent a complete
debanding (defined as a residual gradient< 20 mmHg). The mean
interval between rPAB and first de-banding was 440+ /-235 days.
Mean pressure gradient (dP) across the PAB before de-banding
was 64+ /- 17; after ballooning 36+ /-40 mmHg. BNP level
before de-banding were 260+ -289 and afterwards 58+ -66. Two
LV-NC pts deteriorated several months after complete de-
banding and died later, one on Berlin-Heart. Two pts have not
yet met the criteria for PA-de-banding. Two, on rPAB non-
responding patients, one with LV-EFE (Endocard Fibroelastosis)
and one with LV-NC needed HTX, which was successfully per-
formed in both.
Conclusion: rPAB is a promising, safe and feasible procedure,
including the concomitant de-banding strategy, which is based on
surgical double stitch technique; it offers the possibility of a gradual
PA-de-banding addressing the individual growth and need of the
young patient.

O3-5
Percutaneous Treatment of Residual Lesions in
Postoperative Pediatric Cardiac Surgery Infants receiving
Extracorporeal Membrane Oxygenation support
Alvarez R., Rodríguez A., Gil N., Centeno M., Pérez-Caballero R.,
Gil-Jaurena J.M., Ballesteros F., Zunzunegui J.L.
Hospital General Universitario Gregorio Marañón, Madrid, Spain

Introduction and Objective: Residual lesions in cardiac surgery
patients receiving ECMO support may result in incomplete
recovery of cardiac function. The aim of this study was to examine
the incidence and clinical outcomes of postoperative residual
lesions of pediatric cardiac surgery patients who received ECMO
support.
Methods: A retrospective observational study was undertaken to
collect the pediatric cardiac surgery patients who received ECMO
support within 14 days of surgery between 2003-2014. A hemo-
dynamically significant cardiac lesion that required intervention
for successful decannulation was defined as a residual lesion.
Demographic data, complexity of the disease, surgical data, indi-
cations for ECMO assistance, echocardiographic findings,
and outcomes of cardiac catheterization outcomes were studied.
Evaluation of residual lesions based on the duration of ECMO
support, interventions performed, and clinical outcomes were
also examined.
Results:Residual lesions were evaluated by catheterization in 75 of
100 postoperative patients placed on ECMO. The indications for
ECMO were: off CBP (38%), low cardiac output (32%), cardiac
arrest requiring cardiopulmonary resucitation (26%) and arrhyth-
mia (2,7%). Residual lesions were detected in 52 patients (69%),
predominantly in branch pulmonary arteries (n= 8), aortic arch
(n= 14), shunts (n= 8) and coronary arteries (n= 6). There was
unexpected diagnostic information not foreseen by echocardio-
graphy in 33 (63%). Percutaneous intervention was performed in
44 patients (59%), 16 during the first 3 days on ECMO support.
Early intervention improved the rate of decannulation and
ECMO duration compared with later intervention (71% versus
35% and 6 days versus 9 days, p= 0.037). In those who received
surgical reintervention, 11 patients, the rate of decannulation
was 36%.
Conclusions: In our experience residual lesions are present in about
half of patients requiring ECMO support after cardiac surgery. All
postoperative pediatric cardiac unable to wean off ECMO

successfully should be evaluated actively to find residual lesions.
Earlier detection of residual lesions and percutaneous intervention
are associated with improve clinical outcome.

O3-6
Multiple prestenting provides for the Melody valved stent
an adequate landing tube with minimal recompression or
fracture
Cools B. (1), Wevers M. (1), Heying R. (1), Frerich S. (2),
Vanagt W. (2), Eyskens B. (1), Boshoff D. (1), Suys B. (1),
Roggen M. (1), Gewillig M. (1)
University Hospitals and KU Leuven, Belgium (1); University Hospital
Maastricht, The Netherlands (2)

Introduction: Long term function of the Melody valved stent
depends on conduit integrity; stent fracture and recompres-
sion which has been reported to exceed> 20% in first year.
Prestenting adds stiffness to the scaffold, reduces the stress
amplitude and therefore may delay or avoid metal fatigue and
fracture.
Patients and Methods: A/in vitro: stents in various combinations of
CP stent (Numed, NY, USA) which is also the Melody stent, and
Andrastent XXL (Andramed, Reutlingen, DE) at 22 mm were
submitted to pressure tests to quantify stiffness.
B/patient implantation: all patients treated by Melody PPVI; sys-
tematic follow-up with dedicated database. Doppler velocity
across the RVOT stent tube to assess tube and valve function.
Chest X-ray at 6 months and annually to look for stent recom-
pression or fractures.
Results: A/deploying stents into each other significantly increased
stiffness; for similar lengths the CP stent was slightly stiffer.
B/131 patients had the RVOT presented in 2006-2014; mean age
19.9 years (3.8 – 81,6); follow-up 2.8 years (31 days – 8 years).
Pre-stenting evolved significantly: stents were implanted until the
outflow tract became a rigid non-restrictive tube without relative
motion nor wringing. In 33 patients without a previous surgical
conduit a single open cell bare stent was used. In patients with a
surgical conduit, 1 stent was used for pre-stenting in 98 patients,
2 stents in 21 patients, 3 stents in 6 patients and in 2 patients up to 4
stents were implanted prior to the implantation of the valved stent.
The residual gradient after PPVI was 20 mmHg (8-53) Vmax
2.1 cm/s (1.4-3.6); the final diameter was 22 (18-24). During
follow-up no relevant increase in peak RVOT velocity (+0,2 m/
sec at 3 y, 0,5 m/s at 5 y). During follo-up of mean 2.8 years, we
observed stent fractures in 6 patients, anterior recompression
in 3 pts; an increase in gradient was seen in only 1 patient
(+25 mmHg).
Discussion: Adequate prestenting of the RVOT before revalvula-
tion offers good stent support which nearly abolishes Melody
recompression or fracture.

Figure.
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O3-7
Stenting of the arteriel duct in infants with functional
univentricular heart: Single center experience in 68 patients
Celebi A., Yucel I.K., Bulut M.O., Kiplapinar N., Balli S.,
Erol N., Kucuk M., Basar E.Z.
Dr Siyami Ersek Hospital for Cardiology and Cardiovascular Surgery
Department of Pediatric Cardiology, Istanbul/Turkey

Introduction: Ductal stenting has emerged as a non-surgical alternative
to surgical aorto-pulmonary shunt in patients with duct-dependent or
decreased pulmonary blood flow. This study reports our experience
with duct stenting in 68 patients with functional univentricular
heart (FUH).
Method: We retrospectively analyzed 68 infants who had FUH in
136 patients underwent cardiac catheterization for duct stenting in
our institute between 2004 and 2014.
Results: Median age was 20 days (3 days–8 months) and median
weight was 3.4 (2.7 – 6.8) kg in 68 patients. 26 had pulmonary
atresia with intact ventricular septum, 15 had tricuspid atresia or
severe hypoplasia, 10 had unbalanced complete AVSD, 10 had
double/single inlet ventricle and 7 had miscellaneous type of
FUH. Ductus was arising from descending aorta in 43, arcus aorta,
(vertical) in 16, innominate artery (atypical) in 6 and bilateral in 3.
Implantation was successful in 66 of 68 (97%), unsuccessful due to
acute ductal constriction in two. Implantation performed retro-
grade in 53, antegrade in 11 and both (bilateral duct stenting) in
one. Oxygen saturation increased from 70± 7.6% to 87± 4.6%,
immediate after the procedure. In one patient stent was migrated
to descending aorta and underwent to surgery. One patient died
after successful stent implantation probably due to pulmonary
overflow. The follow-up period ranged from 3months to 10 years
(median 64 months). 48 infants reached to Glenn anastomosis
without surgical intervention. Fontan completion was achieved in
19 of them. However, aorto-pulmonary shunt was required in 11
infants after 3 days to 7 months of the procedure, 2 were lost to
follow up. Three patients died without intervention 4 days-6
months later during follow-up. The deaths were not related to the
procedure. Stent redilation was performed in 14 patients due to
decreasing of oxygen saturation in 3 to 10 months.
Conclusion: Stenting of the duct in infants with FUH is effective
and safe alternative option as a bridge to second stage palliation.
Mortality rate is comparable even better to conventional surgical
shunt in FUH. Additional advantages of duct stenting to surgery
are shortening hospital stay, eliminating problems of thoracotomy
and reducing the number of operations.

O4-1
Right Ventriculo-arterial Coupling In Repaired Fattot
Patients With Pulmonary Valve Regurgitation Before
and After Pulmonary Valve Implantation: A CMR Study
Butera G., Pluchinotta F., Secchi F., Sardanelli F., Carminati M.,
Lombardi M.
Policlinico San Donato IRCCS, San Donato Milanese, Italy

Background: Right ventricular-pulmonary arterial coupling plays
an important role in the occurrence of right ventricular failure.
Ventricular-arterial coupling is defined as Ea/Emax. Ea is the
effective arterial elastance and an index of the post-load and
includes vascular resistances, vessel compliance, vascular impe-
dance, systolic and diastolic time intervals. Emax is the maximal
systolic ventricular elastance. This is a load-independent index.
Optimal ventricular arterial coupling is when Ea/Emax= 1.
Aim: To evaluate by cardiac magnetic resonance (CMR) the right
ventricular-arterial coupling before and after surgical or transcatheter

pulmonary valve implantation in subjects who underwent surgery for
tetralogy of Fallot and have pulmonary valve regurgitation.
Patients and Methods: We evaluated 34 patients (age 23+ /-21
years; BSA 1.61+ /-0.5) treated for tetralogy of Fallot who have
pulmonary valve regurgitation and/or stenosis and underwent
pulmonary valve implantation (surgical or transcatheter). CMR
studies were performed before and 12 months after pulmonary
valve implantation. The volumes and stroke volumes were
adjusted for body surface area.
Results: Fifteen subjects were submitted to a surgical procedure
while 19 underwent a transcatheter approach. All subjects com-
pleted the pre-operative and the 12 months follow-up evaluations.
The Ea/Emax changed significantly between the pre-operative
and the post-operative period (pre 1.42+ /-1.06 versus post
1.02+ /-0.43; p= 0.027). No relationships were found with age at
procedure, age at evaluation, sex and group of treatment.
Conclusions: In our series procedures of pulmonary valve implan-
tation normalize the right ventricular- pulmonary artery coupling
at 12 months of follow-up.

O4-2
Cardiacmagnetic resonance assessment of right ventricular
performance after stage 2 palliation for hypoplastic left
heart syndrome: a dual center study comparing the
Norwood and Hybrid approach
Latus H. (1), Nassar M. (2), Hachmann P. (1), Wong J. (3,4),
Hussain T. (3,4), Apitz C. (1), Akintuerk H. (1), Salih C. (2),
Austin C. (2), Anderson D. (2), Bauer J. (1), Razavi R. (3,4),
Schranz D. (1), Greil G. (3,4)
Pediatric Heart Center, University Children’s Hospital, Giessen,
Germany (1); Department of Pediatric Cardiac Surgery, Evelina
Children’s Hospital, Guy’s and St. Thomas’ NHS Foundation Trust,
London, UK (2); Division of Imaging Sciences and Biomedical
Engineering, King’s College London, London, UK (3); Department of
Pediatric Cardiology, Evelina Children’s Hospital, Guy’s and St.
Thomas’ NHS Foundation Trust, London, UK (4)

Objectives: Stage 1 palliation of hypoplastic left heart syndrome
(HLHS) can be achieved either by the Norwood (NW) procedure
or the Hybrid (HY) approach. These procedures result in different
hemodynamic profiles that may have an impact on ventricular
performance in the long term. Accordingly, the aim of this study
was to compare CMR data of HLHS patients after stage 2 who
underwent either a NW or the HY strategy in two European
centres.
Methods: HLHS patients after stage 2 palliation who underwent
an initial classic NW operation using a BT shunt (n= 38, mean
age 2.4± 0.7 years) or the HY approach consisting of bilateral
pulmonary artery banding and arterial duct stenting (n= 38, mean
age 2.1± 1.0 years, p= 0.12) were included. The CMR protocol
consisted of cine assessment of right ventricular (RV) size and
function. Feature tracking analysis was performed to quantify RV
strain and intraventricular synchrony parameters.
Results: NW patients had significantly larger RV enddiastolic
volumes (91± 24 vs 84± 33 ml/m2; p= 0.03) and higher indexed
stroke volumes (53± 12 vs 47± 12 ml/m2, p= 0.01) compared to
the HY group whereas global pump function (ejection fraction
59± 10 vs 58± 9%; p= 0.71) and cardiac output (4.8± 1.2 vs
4.9± 1.2 l/min/m2, p= 0.27) did not differ between the two
groups. In the HY group RV circumferential (−15.1± 6.2 vs
−18.4± 5.8%, p= 0.01) and radial strain (13.1± 7.8 vs
21.1± 9.7%, p< 0.001) was lower and intraventricular dysyn-
chrony significantly increased (88± 48 vs 51± 24 ms, p< 0.001
and 97± 59 vs 59± 49 ms, p< 0.001). No difference was found in
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longitudinal strain (−14.3± 5.4 vs −16.5± 5.7%, p= 0.08) and
dysynchrony (85.4± 31.9 vs 81.6± 38.1 ms, p= 0.78).
Conclusions: The initial palliative strategy in HLHS patients has
significant effects on ventricular size and performance at mid-term
follow-up. Future studies comparing the two approaches are
necessary to assess whether the observed differences determine
functional outcome in the long-term.

O4-3
Volume and Function of the Right Ventricle in Ebstein
Anomaly: Knowledge-based Three Dimensional
Reconstruction of Echocardiographic Images Compared
to Cardiac Magnetic Resonance
Weber R.W. (1,2), Oxenius A. (1,2,3), Attenhofer C.H. (3,4),
Greutmann M. (3), Biaggi P. (4), Burkhardt B. (1,2), Tobler D. (5),
Valsangiacomo Buechel E.R. (1,2)
Children’s Heart Center, University Children’s Hospital, Zurich,
Switzerland (1); Children’s Research Center, University Children’s
Hospital, Zurich, Switzerland (2); University Heart Center, University
Hospital Zurich, Zurich, Switzerland (3); Cardiovascular Center, Klinik
im Park, Zurich (4); Department of Cardiology, University Hospital
Basel, Basel, Switzerland (5)

Objectives: Quantification of right ventricular (RV) volume in
Ebstein anomaly is challenging, given the different degrees of
displacement of the tricuspid valve (TV). Echocardiographic
knowledge-based 3D reconstruction (3DR) of RV volumes has
been validated in normal and dilated RV. We sought to assess
feasibility of 3DR in Ebstein patients and to compare the RV
volumes with volumes obtained by cardiac magnetic
resonance (CMR).
Methods: Ebstein patients with and without TV reconstruction
were prospectively recruited in 4 centres and underwent 3DR and
CMR in our core lab on the same day. Patients with pacemaker or
Fontan palliation were excluded. Knowledge-based 3DR was
performed with Ventripoint™ Diagnostics, USA. RV volumes
were calculated using 3DR and the summation disc method on
short axis images (saCMR) and on axial images (axCMR) by two
independent experienced observers. Intermodality differences
were assessed using correlation coefficient and Bland-Altman
analysis and expressed as % mean difference± standard deviation
and 95% limits of agreement.
Results: Eighteen patients underwent 3DR and CMR examina-
tion. 3DR was feasible in 78% of the patients, image quality being
insufficient in 4/18. In 14 patients significant correlation was
present for all RV volumes among all imaging modalities.
RVEDV in 3DR correlated best with saCMR with a mean dif-
ference of 0.6± 5.4% (−11/10). Agreement between 3DR and
axCMR was 4.8± 9.4% (−23/13.6), between axCMR and
saCMR 4.2± 6.8% (−9/17). For RVESV agreement was good
between 3DR and saCMR −1.9± 9.4% (−20/16), weaker
between 3DR and axCMR was 6.5± 13% (−32/19), and
between both CMR methods 4.6± 14% (−24/33). Reasonable
agreement was found for RV EF% between 3DR and saCMR
0.9± 5.1% (−9/11). In contrast wide limits of agreement were
observed between 3DR and axCMR 1.7± 8.9% (−16/19) and
between saCMR and axCMR −0.9± 9.7% (−19/18).
Conclusions: 3DR echocardiography is feasible in Ebstein anomaly
patients. 3DR RVEDV measurements show good agreement
with saCMR and axCMR. Limits of agreement for RVESV and
RV EF% are wider, but still comparable with published ranges
obtained by CMR. Since volumes obtained by different techni-
ques are not interchangeable, we recommend to use consistently
the same modality for follow up of Ebstein anomaly patients.

O4-4
Disturbed Intra-cardiac Flow Organization after
AtrioVentricular Septal Defect Correction as assessed with
4DFlow MRI and Quantitative Particle Tracing
Calkoen E.E. (1), de Koning P.J.H. (2), Kroft L.J.M. (2), van der
Geest R.J. (2), Jongbloed M.R.M. (3), Blom N.A. (1) de Roos A. (2),
Westenberg J.J.M. (2), Roest A.A.W. (1)
Division of Paediatric Cardiology, Department of Paediatrics (1);
Department of Radiology (2); Department of Cardiology (3) Leiden
University Medical Center, Leiden, The Netherlands

Introduction: The normal pattern of left ventricular (LV) inflow and
ejection affects the efficiency of cardiac pumping performance.
Patients after atrioventricular septal defect (AVSD) correction have
an abnormal atrioventricular valve shape and an altered inflow
direction. Whether this influences blood flow efficiency and long
term follow-up is unknown. We aimed to quantitatively describe
the LV blood flow pattern using 4-dimensional velocity-encoded
cardiac magnetic resonance imaging (4DFlow MRI) and particle
tracing in healthy volunteers and corrected AVSD patients.
Methods: 32 patients (25± 14 years) and 30 healthy volunteers
(26± 12 years) underwent 4DFlow MRI. At end-diastole the LV
was evenly filled with particles and subsequently tracked by
backward and forward particle tracing to analyse the LV multi-
componental flow as introduced by Eriksson [JCMR, 2010] dis-
criminating 1. direct flow entering and leaving t LV within one
cycle, 2. retained flow entering during diastole but remaining in
LV during next systole, 3. delayed ejected flow already in LV
before diastole and leaves LV during systole 4. residual volume, 5.
Regurgitant flow. The path of inflowing particles (i.e. direct and
retained flow) during diastole was evaluated using the 16-segment
LV cavity model.
Results: Patients showed a smaller percentage of direct flow com-
pared to controls (Figure, * indicating p< 0.05). In patients versus
controls more inflow was observed in the basal inferior segment
(22± 11% versus 17± 5%, p= 0.005), with less direct flow but
more retained inflow. In patients, more inflow reached into the
mid-ventricular level compared to controls (68± 13% versus
58± 9%, p< 0.001), most notably retained inflow in infero-lateral
and antero-lateral segments. Subsequently, in patients more
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(mostly retained) inflow reached into the apex (23± 13% versus
14± 7%, p< 0.001), which correlated with early peak filling
velocity (r= 0.637, p< 0.001). Patients with a corrected complete
or intermediate AVSD presented with less direct flow (24± 8%
versus 33± 8%, p= 0.003) and more apical inflow (30± 14%
versus 18± 12%, p= 0.014) compared to corrected partial AVSD.
Conclusions: Multi-component particle tracing combined with
16-segment analysis quantitatively demonstrated altered LV filling
and ejection patterns after AVSD correction, with less direct flow and
more (retained) inflow in the apical and lateral LV cavity segments,
which may contribute to a decreased cardiac pumping efficiency.

O4-5
Altered Vortex Ring formation in the Left Ventricle in
Patients after AtrioVentricular Septal Defect Correction
using 4DFlow MRI and Vortex Core Analysis
Calkoen E.E. (1), Elbaz M.S.M. (2), Westenberg J.J.M. (2),
Jongbloed M.R.M. (3), van der Geest R.J. (2), Roest A.A.W. (1)
Division of Paediatric Cardiology, Department of Paediatrics (1);
Department of Radiology (2); Department of Cardiology (3) Leiden
University Medical Center, Leiden, The Netherlands

Introduction:Vortex formation in the left ventricle (LV) is suggested
to contribute to efficient blood pumping and altered vortex for-
mation is associated with diastolic dysfunction. Patients after
atrioventricular septal defect (AVSD) correction have abnormal
valve morphology and inflow patterns [Calkoen et al. JMRI
2014], which may disturb normal vortex formation. We aimed to
analyze vortex ring formation in AVSD-corrected patients com-
pared to healthy controls.
Methods: 32 patients (age 26± 12 years) and 30 healthy controls
(25± 14 years) were included. Whole-heart 4DFlow MRI was
performed and the Lambda2 method was used to depict the cores
of three-dimensional vortex ring structures in the velocity field in
the LV at peak early filling phase. Subsequently, if a vortex ring
was present the 3D position (circumferential, longitudinal and
radial coordinates) and orientation of the vortex rings relative to
the LV long-axis was defined and the circularity index was cal-
culated to quantify the shape. Through-plane flow over the LAVV
and the Vortex Formation Time (VFT) was quantified to analyze
the relation of vortex flow with the inflow jet.
Results: Absence of a vortex ring core during E-peak (controls 0%
versus patients 19%, p= 0.015) was more frequently reported in
patients and accompanied by a high VFT (controls 2.4± 0.6 versus
5.1-7.8 in patients without vortex ring) and in another two
patients with abnormal valve anatomy. In 81% of the patients a

vortex core was present, but this was more anterior and apical
positioned, closer to the ventricular wall, with a more elliptical
shape (Figure 1H) and oblique orientation (Figure 1G) (Table 1)
and related to blood inflow direction (r= 0.41 p= 0.037) and
LAVV inflow characteristics.
Conclusions: This study confirms in vivo using 4DFlow MRI, the
influence of an abnormal LAVV and inflow on 3D vortex ring
formation during LV filling. The quantitative comparison revealed
altered vortex formation in corrected-AVSD patients compared to
controls. Future studies are required to investigate the effect of
absence or altered vortex ring formation on energy loss.

O4-6
Biventricular response to pulmonary artery banding in
children with dilated cardiomyopathy assessed by cardiac
magnetic resonance strain analysis
Latus H., Hachmann P., Gummel K., Mueller M., Yerebakan C.,
Akintuerk H., Bauer J., Apitz C., Schranz D.
Pediatric Heart Centre, Giessen, Germany

Objectives: Pulmonary artery banding (PAB) has been proposed as a
novel therapy in infants with severe left sided dilated cardiomyo-
pathy (DCM). Although potential mechanisms leading to
improvement of left ventricular function have been suggested, the
response of the right ventricle (RV) to increased afterload and its
impact on left ventricular (LV) remodelling remains unknown.
Our study aimed to assess changes in biventricular properties after
PAB in severe left sided DCM using cardiac magnetic resonance
(CMR) feature tracking (FT) analysis.
Methods:Thirteen patients who underwent central PAB due to severe
DCM were evaluated using standard cine CMR measurements of
cardiac size, mass and function. CMR-FT software was used to
quantify biventricular longitudinal (LS), circumferential (CS) and
radial (RS) strain including intraventricular synchrony before (mean
age 5.8±4.0 months) and after PAB (mean age 19.8±11.3 months).
Results: LV enddiastolic (153± 54 to 65± 11 ml/m2, p< 0.001)
and endsystolic volumes (116± 52 to 32± 11 ml/m2, p< 0.001)
decreased and LV ejection fraction (18± 7 to 53± 12%,
p< 0.0001) increased significantly after PAB. LV myocardial mass
dropped significantly from 103± 29 to 71± 33 g/m2 (p= 0.002).
LV-LS (−5.0± 3.4 to −8.2± 4.5%; p= 0.03), LV-CS (−2.8± 2.1
to −10.7± 3.5%, p< 0.001) and LV–RS (7.0± 6.7 to
17.8± 9.2%, p< 0.001) increased and intraventricular dysychnr-
ony diminished significantly. RV size and function (EF 54± 12 to
55± 12%, p= 0.69) did not change while RV-LS (−7.0± 3.6 to
−11.9± 5.5%, p= 0.01) and RV-CS (−4.2± 4.3 to −8.1± 3.3%,
p= 0.02) showed significant increment.
Conclusions: In infants with left sided DCM and severely depressed
function, PAB induces a rise in RV strain thereby preserving RV
dimensions and function. Recovery of LV size and function is
accompanied by improved intraventricular synchrony.

Table 1.

Controls
(N= 30)

Patients
(N= 26) p

Circumferential 90± 26° 70± 21° 0.003
Longitudinal 0.19± 0.04 0.23± 0.07 0.015
Radial 0.26± 0.07 0.33± 0.08 0.001
Orientation 71± 9° 50± 20° < 0.001
Circularity Index 0.80± 0.08 0.70± 0.13 0.002

Figure 1. Vortex formation in the LV correlates well with
streamlines (colours indicate velocity) and have a more tilted
orientation and elliptical shape in patients.
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O4-7
Cardiac index during routine cardiovascular magnetic
resonance under general anaesthesia
Mkrtchyan N., Kharabish A., Meierhofer C., Martinoff S., Ewert P.,
Stern H., Fratz S.
Deutsches Herzzentrum München, Technische Universität München,
Germany

Objectives: Cardiac index (CI) can be measured non-invasively by
cardiovascular magnetic resonance (CMR)[1]. Young children
need some form of sedation during CMR. However, only scarce
information is available of CI during anesthesia. Therefore, the aim
of this study was to determine CI levels during routine standard
CMR of patients with congenital and acquired heart disease under
general anesthesia (GA) and compare them with CI of patients
without GA and CI of healthy individuals.
Methods: To assess the impact of GA on CI were retrospectively
reviewed one hundred twenty seven measurements of CI and EF
in 75 patients with congenital and acquired heart disease, who
underwent a routine clinical CMR at our institution over a 7-year
period and have a CI and LVEF measurements in the study.
As control 15 young healthy volunteers were selected.
The entire cohort was divided into three groups: 43 measurements
were done in 38 patients with congenital and acquired heart dis-
ease with GA, (median age 3.6(0-40) yrs.); 69 measurements in
37 patients with congenital and acquired heart disease without
anesthesia, (10(1-17) yrs.); and 15 measurements in 15 healthy
controls without anesthesia, (13(7-19) yrs.).
Results:CI was significantly lower in the GA group compared with
patients without GA (2.8± 0.9 l/min/m2 vs. 3.6± 0.8 l/min/m2

p< 0.0001) and controls (2.8± 0.9 l/min/m2 vs. 4.0± 0.7 l/min/
m2, p< 0.0003).
There was no statistically significant difference between pts.
without GA and controls (p= 0.223). There was no statistically
significant difference in LVEF between groups. There was no
correlation between the CI and LVEF.
Conclusions: CI is significantly lower during any form of anesthesia
than without anesthesia. Therefore hemodynamic parameters (e.g.
ventricular volumes) under anesthesia may not represent true
hemodynamics under resting conditions. Further studies need to
determine acceptable levels of CI during any form of anesthesia.

O5-1
Comparison of neurodevelopmental outcome at 1 and 4
years in children undergoing Hybrid and Norwood
procedures for hypoplastic left heart syndrome
Knirsch W. (1,5), Liamlahi R. (1,2,5), Prêtre R. (3), Dave H. (3,5),
Bernet V. (4,5), Latal B. (2,5), Kretschmar O. (1,5)
Divisions of Cardiology (1); Child Development Center (2); Congenital
Cardiovascular Surgery (3); Neonatology and Pediatric Intensive Care
Unit (4); Children’s Research Center, University Children’s Hospital
Zurich, Switzerland (5)

Background: Data on long-term neurodevelopmental outcome of
children treated for hypoplastic left heart syndrome (HLHS)
comparing Hybrid and Norwood procedure are needed.
Methods: Neurodevelopmental outcome assessment at 1 and 4 years
of age of infants undergoing Hybrid (2006-2008) and Norwood
procedure (2004-2008) for HLHS after implementation of both
treatment options in a single centre setting. Assesement included at 1
year of age, psychomotor (PDI) and mental developmental index
(MDI) of Bayley Scales of Infant Development III, at 4 years of age
the Wechsler Primary Preschool Intelligence Scale – III, and
Movement-ABC 2. Furthermore, we compared outcome of early
(within first year after implementation) vs. late period (after first year).

Results: Thirty-one (18 males) infants were treated with Hybrid
(n= 13) and Norwood (n= 18) procedure. Twenty children sur-
vived until age of 1 year. Motor (PDI) and cognitive (MDI) out-
come at 1 year were significantly impaired compared to the norm
[PDI 57(49–99), p< 0.001; MDI 91(65–109), p= 0.002], but not
different comparing Hybrid (n=9) and Norwood (n=11) proce-
dure [PDI: Norwood 56.5(49–81) vs. Hybrid 65(50–99), p=0.18;
MDI: Norwood 93(65–109) vs. Hybrid 88(71–102), P=1.0] (1). At
4 years, 16 of 20 children were reevaluated (late death n=1, lost to
follow up n=3). Overall, both cognitive andmotor performancewas
poorer than the norm [IQ: 89(76-116), p= 0.02; motor outcome:
p= 0.002], but not different between Hybrid (n=7) and Norwood
(n=9) procedure [IQ: Norwood 92(80-104) vs. Hybrid 88(76–116),
p= 1.0; motor outome: p>0.8]. However, cognitive performance
of children treated in the early learning period was significantly lower
compared to children treated in the late period independent of per-
formed procedure [IQ early period 87(76-101) vs. late period 96(80-
116), p=0.03]. Motor outcome was comparable between early
versus late treatment period (p>0.8).
Conclusions:Overall, cognitive and motor functions are impaired at
1 and 4 years of age in children with HLHS. As described for the 1
year outcome, at 4 years of age there are no evident differences
between Hybrid and Norwood procedure, but we could observe
that an institutional learning curve affects cognitive outcome.

Reference:
(1) Knirsch W et al., Eur J Cardiothorac Surg 2012

O5-2
Perinatal Risk Factors for Mortality after Norwood
Palliation of Hypoplastic Left Heart Syndrome
Saphir S., Maxedius A., Niemelä J., Liuba P.
Pediatric Heart Center, Lund, Sweden

Background: Since 1993, pediatric cardiology in Sweden has been
centralized to Lund and Gothenburg, which together serve a
population of nearly 10 million people. We sought to determine
the impact of several perinatal variables on survival in patients
with HLHS.
Methods: A retrospective survey of 90 consecutive HLHS cases
who underwent stage I Norwood palliation (S1P) between 1993
and 2013 at our center. Data on prenatal diagnosis (PND), birth
characteristics, preoperative variables, type of shunt at S1P
(Blalock-Taussig (BT) or Sano (S)) and early postoperative vari-
ables were collected from the hospital’s database. Death occurring
between S1P and stage 2 palliation (interstage I mortality; ISM-I),
between stage 2 and 3 (ISM-II) and overall mortality were chosen
as outcome variables.
Results: During the study period, there was a relatively steep
decline in ISM-I from nearly 60% in the beginning of the 1990 s to
a plateau< 10% during the last decade. PND did not improve
survival but was associated with earlier S1P (p= 0.001) and with
less preoperative tricuspid regurgitation (TR; p= 0.04). Those
who underwent S1P of the Norwood procedure after the 1st
week of life had higher risk for death within the first month of life
(Odds Ratio (OR) 7.2, p= 0.002). Restrictive atrial commu-
nication (p= 0.005; OR 6.5) was associated with increased ISM-I,
while TR increased risk for ISM-II (p= 0.02, OR 2.4). Norwood
procedure with BT shunt was exclusively performed during 1993-
2002, and was linked to higher ISM in patients with aortic atresia-
mitral stenosis (AA-MS; p= 0.06, OR 2.8). During 2003-2013, in
which the majority received S shunt, the only predictors for ISM-I
were prematurity and low birth weight (p< 0.05 and OR> 5
for both).
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Conclusion: Lower preoperative weight and restrictive atrial com-
munication remain important risk factors for mortality, whereas
Norwood palliation within the 1st week of life improves survival.
Patients with AA-MS appear to be at higher risk for ISM-I during
Norwood surgery with BT shunt, but no such trend could be
observed in those palliated with Sano shunt.

O5-3
Prognostic value of serum biomarkers of cerebral injury to
assess neurological outcome after in-hospital
cardiopulmonary resuscitation in pediatric patients
Kramer P., Miera O., Ovroutski S., Berger F., Schmitt K.
Deutsches Herzzentrum Berlin, Berlin, Germany

Objectives: Neurological morbidity and mortality is considerable
after in-hospital pediatric cardiopulmonary resuscitation (CPR)
and early assessment of cerebral injury severity is helpful to guide
post-CPR therapy. While an association of the cerebral injury
serum biomarkers neuron-specific enolase (NSE) and protein
S100b with neurological outcome after CPR has been docu-
mented in adults, their prognostic value in children has not been
comparably well studied.
Methods: A retrospective analysis of patients admitted to our
pediatric cardiac intensive care unit during the last 3 years identi-
fied 32 children (congenital heart disease n= 28, neonatal asphyxia
n= 4) who required in-hospital CPR and had subsequent serial
measurements of NSE and S100b. Neurological outcome at dis-
charge was classified using the pediatric cerebral performance
category score (PCPC). Favorable outcome was defined as
ΔPCPC≤ 1 and unfavorable outcome as ΔPCPC> 1. Serum
levels of NSE and S100b were analyzed towards their ability to
predict post-CPR neurological outcome.
Results: Survival to discharge was 69% (n= 22). In 6 patients
neurological assessment was not performed due to early death
from non-cerebral cause (heart failure n= 4, sepsis n= 2), they
were excluded from further analysis. Of the remaining 26 patients,
18 (69%) had a favorable neurological outcome. Both NSE and
S100b were significantly higher in patients with unfavorable
neurological outcome at 24 hours (NSE 128.9± 25.9 µg/l vs.
53.6± 11.1 µg/l, p= 0.003; S100b 2.74± 1.32 µg/l vs.
0.51± 0.15 µg/l, p= 0.03) and 48 hours (NSE 139.7± 26.4 µg/l
vs. 50.2± 14.9 µg/l, p= 0.02; S100b 6.26± 3.97 µg/l vs.
0.26± 0.06 µg/l, p= 0.02) after CPR. Area under the curve in
receiver operating characteristic curves was 0.89 and 0.87 for NSE
and 0.80 and 0.91 for S100b at 24 and 48 hours, respectively.
However, cut-off values for NSE and S100b with the best speci-
ficity of 100% to predict adverse neurological outcome showed
only poor sensitivity (28.6% and 33.3% for NSE and 28.6% and
71.4% for S100b at 24 and 48 hours, respectively).
Conclusions: Serum levels of cerebral injury biomarkers NSE and
S100b have the potential to predict adverse neurological outcome
at an early stage after pediatric CPR and thus may prove useful to
guide therapeutic decisions and parental counseling. However,
larger prospective studies are needed to comprehensively evaluate
diagnostic accuracy and determine reliable cut-off values.

O5-4
Failing bidirectional cavo-pulmonary anastomosis:
Partial take down as possible way out strategy?
Ruf B. (1), Balling G. (1), Eschenbach L. (2), Kasnar-Samprec (2),
Ewert P. (1)
Department of Pediatric Cardiology and Congenital Heart Disease,
Deutsches Herzzentrum München, Technische Universität, Germany (1);

Department of Thoracic and Cardiovascular Surgery, Deutsches
Herzzentrum München, Technische Universität, Germany (2)

Introduction: After bidirectional cavo-pulmonary anastomosis
(BCPA), severe life threatening, therapy resistant hypoxemia is
rare and affected patients need ECMO or surgical rescue therapy.
Data about incidence and outcome of those therapeutic bail-out
strategies, however, are rare and clinical pathways not published.
We analyzed the results of our way out strategies in failing BCPA.
Method: We screened the patient records of all 219 patients who
underwent BCPA between 2006 and 2014 at our institution and
selected those who suffered from severe therapy resistant hypox-
emia, defined as repeated arterial oxygen saturations below 55%
with consecutive lactate acidosis. We report the therapeutic
strategy and the outcome of these patients with a special focus on
partial take down surgery by an additional unilateral systemic-
pulmonary shunt and functional separation of the right and left
pulmonary arteries by ligation or clip.
Results: Out of 219 patients after BCPA, eleven (5%) showed
severe therapy resistant hypoxemia. In 4 patients severe hypox-
emia developed early after the end of bypass (median 2.8 h; 0.5 –
6 h) and in 7 patients late after surgery (median 19 d; 4 – 63 d). In
6 of the 11 affected patients, severe hypoxemia led to ECMO, in
2 cases the patients died in multi-organ failure without further
surgical treatment. Thus, in total, 9 of 11 patients received a partial
take down. Six of these 9 patients survived but 3 remained
respirator dependent and died after 16, 90, and 150 days, respec-
tively. These three patients had developed severe hypoxemia late
after BCPA. Thus, 6 of 9 patients (67%) with partial take down
survived until discharge at home. Fontan completion was per-
formed in 2 patients successfully, 3 patients are waiting for com-
pletion but one further patient died at home with tracheostoma
and intermittent respiratory support 3 years after surgery.
Conclusion: Partial take down by unilateral Glenn and systemic-
pulmonary shunt as a way out strategy in severe therapy resistant
hypoxemia after BCPA, is possible in selected patients. The overall
mortality in failing BCPA, however, is considerable.

O5-5
Biventricular Repair in Aortic Atresia or Severe Left
Ventricular Outflow Tract Obstruction – Yasui Operation
Dirks S., Ovroutski S., Miera O., Berger F., Photiadis J.
Deutsches Herzzentrum Berlin, Germany

Introduction: The Yasui operation is a rare surgical procedure,
which may be employed to perform biventricular repair in patients
with severe LVOTO as well as AA with VSD. We analyze the
results of this complex procedure.
Methods: During 2013/2014 YO was performed in five con-
secutive patients (age: 8 days to 7 months, weight: 3.0 to 6.6 kg
with LVOTO (n= 1) or AA (n= 4) and hypoplastic (n= 4) or
interrupted aortic arch (IAA n= 1) each with a sufficiently sized
left ventricle (mitral valve z-score raged from −0.82 to +0.26). In
two children the YO followed an initial PA banding.
Results: For LVOTO reconstruction Damus-Kaye-Stansel or
Norwood procedure was combined with modified reconstruction
of the aortic arch using autologous material in the dorsal part to
preserve growth potential. The Rastelli procedure was performed
using Contegra® 12 mm for reconstruction of the right ventricular
outflow tract. Cross-clamp time was 44 to 73 min, time on
respirator 4-9 days and hospital stay 13 to 18 days. Complications:
One case of junctional ectopic tachycardia and two cases of
chylothorax, but no further complications were observed. The
median LV ejection fraction at discharge was 67% (58 to 83%) and
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remained stable (EF> 55%) during midterm follow-up (1 to
14 months).
In one infant - after initial bilateral PA-banding - residual bilateral
pulmonary stenosis was treated interventionally one month after
the YO. All children showed good somatic development (increase
in weight percentiles from +5% to +20%).
Conclusions: The Yasui operation may be employed to create
biventricular anatomy in young infants with severe LVOTO or
AA with VSD and sufficient LV as a primary or staged procedure
safely and with excellent outcome.

O5-6
Results and Long-term Follow-up for Double-Outlet
Right Ventricle with Biventricular Repair
Villemain O. (1), Belli E. (2), Ladouceur M. (1), Houyel L. (2),
Ly M. (2), Roussin R. (2), Jalal Z. (1), Vouhé P. (1), Bonnet D. (1)
M3C-Necker Enfants malades, Université Paris Descartes, Sorbonne
Paris Cité, Paris, France (1); Centre Chirurgical Marie Lannelongue,
M3C, Université Paris Sud, Le Plessis Robinson, France (2)

Objective: To analyze surgical results in children with double outlet
right ventricle (DORV) undergoing biventricular repair and to
assess risk factors for mortality and reoperation.
Methods: Between 1993 and 2011, 482 consecutive patients pre-
senting with DORV and 2 adequately sized ventricles. 433
patients (biventricular repair) were included into the study at two
centers forming the National Referral Center. 49 patients were
excluded (18 patients without surgical strategy, 31 patients with
univentricular strategy).
Results: DORV were classified as DORV with subaortic (or
doubly committed) ventricular septal defect (VSD) associated with
right ventricular outflow tract obstruction (RVOTO) in 33%
(n= 141), with subaortic (or doubly committed) VSD without
RVOTO in 30% (n= 130), with subpulmonary VSD (Taussig-
Bing Anomaly) in 32% (n= 139), with non-committed VSD in
5% (n= 23). Three types of repairs were performed: 1) intraven-
tricular baffle repair (IVR), n= 149 (34%); 2) IVR with RVOT
enlargement, n= 163 (38%); 3) IVR with arterial switch, n= 121
(28%). 135 patients (31%) had undergone prior palliative proce-
dures. Early mortality was 7.4% and early cardiac reoperation was
6%. Actuarial survival rate at 10 years was 86.2%, and freedom for
reoperation at 10 years was 61.8%. Median follow-up was 5.7 + /-
1.1 years. In the long term, reoperation and mortality was sig-
nificantly more frequent for DORV with ncVSC (p< 0.01). The
type of repair did not influence reoperation (p= 0.20) or mortality
(p= 0.27). In multivariate analyses, the factors that influenced
reoperation were: left ventricular outflow tract obstruction
(p< 0.05), duration of cardiopulmonary bypass procedures
(p< 0.01). The factors that influenced survival were: restrictive
VSD (p< 0.01), anatomical abnormality of coronary (p< 0.05),
duration of cardiopulmonary bypass procedures (p< 0.01), early
cardiac reoperation (p< 0.01).
Conclusion: Factors affecting the prognosis of DORV are anatomical
and surgical factors. However, there is no difference between the
main types of biventricular surgical strategy.

O5-7
Surgical Outcome in Paediatric Patients with Ebstein’s
Anomaly: a Nation-wide Multicentre Study
Geerdink, L.M. (1), Du Marchie Sarvaas G.J. (2),
Kuipers I.M. (3), Helbing W.A. (4), Delhaas T. (5),
Ter Heide H. (6), Rozendaal L. (7), De Korte C.L. (8),
Singh S. (9), Ebels T. (10), Hazekamp M.G. (11), Haas F. (12),
Bogers A.J.J.C. (13), Kapusta L. (14,15)

Department of Paediatrics, Radboud University Medical Centre, Amalia
Children’s Hospital, Nijmegen, the Netherlands (1); Centre for
Congenital Heart Diseases, Beatrix Children’s Hospital, University of
Groningen, University Medical Centre Groningen, Groningen, the
Netherlands (2); Department of Paediatric Cardiology, Academic Medical
Centre, Amsterdam, the Netherlands (3); Department of Paediatrics,
division of Paediatric Cardiology, Erasmus Medical Centre, Sophia
Children’s Hospital, Rotterdam, the Netherlands (4); Department of
Paediatric Cardiology, Maastricht University Medical Centre, Maastricht,
the Netherlands (5); Department of Paediatric Cardiology, University
Medical Centre Utrecht, Wilhelmina Children’s Hospital, Utrecht, the
Netherlands (6); Department of Paediatric Cardiology, University
Medical Centre Leiden, Leiden, the Netherlands (7); Medical
Ultrasound Imaging Centre, Department of Radiology, Radboud
University Medical Centre, Nijmegen, the Netherlands (8);
Department of Cardiothoracic Surgery, Isala, Zwolle, the Netherlands (9);
Department of Cardiothoracic Surgery, University of Groningen,
University Medical Centre Groningen, Groningen, the Netherlands (10);
Department of Cardiothoracic Surgery, University Medical Centre
Leiden, Leiden, the Netherlands (11); Department of Cardiothoracic
Surgery, University Medical Centre Utrecht, Utrecht, the Netherlands
(12); Department of Cardiothoracic Surgery, Erasmus Medical Centre,
Rotterdam, the Netherlands (13); Department of Paediatrics,
Paediatric Cardiology Unit, Tel Aviv Sourasky Medical Centre,
Tel Aviv, Israel (14); Children’s Heart Centre, Radboud
University Medical Centre, Amalia Children’s Hospital, Nijmegen,
the Netherlands (15)

Objectives: To review outcome of a Dutch nation-wide cohort
of paediatric patients with Ebstein’s anomaly (EA) treated with
surgery in childhood (0-18 years). We focus on the intention to
treat as biventricular, 1.5 ventricle or univentricular repair, the
unplanned reoperations and survival rates in this distinct group of
EA patients.
Methods: Records of all paediatric EA patients born between 1980
and 2013 were reviewed. Clinical data including demographics,
intended type of operation, intraoperative procedures and post-
operative outcomes were studied.
Results: Of the 176 included EA patients, 112 were not operated
during childhood, whereas the other 64 patients underwent a total
of 110 operations. Median time of follow-up after diagnosis of this
surgical subgroup was 115 months (range 0 – 216 months). Thirty
(47%) patients required surgery within the first year of life, yet 18/
64 already within the neonatal period. Intention to treat was
biventricular (n= 37, 58%), 1.5 ventricle (n= 5, 8%) or uni-
ventricular (n= 22, 34%) repair. Of the 18 patients requiring sur-
gery during the neonatal period, in 12 patients primarily a
univentricular strategy was started, in the other six a biventricular
repair was intended. 13/64 Patients required one or more
unplanned reoperations (8, 2 and 3 patients in resp. the biventricular,
1.5 ventricle and univentricular group). Ten patients died of
low cardiac output syndrome, hypoxemia with ventricular fibrilla-
tion, pulmonary hypertension or unknown cause, all within
33 days after surgery. Three patients died in the neonatal period, all
but two patients died within the first year of life. The 1-,5- and
10-years survival rates from time of diagnosis are 88%, 84% and
84% respectively. Univentricular repair was significantly associated
with death (p=0,004), operation in the neonatal period was not
(p=0.78).
Conclusions: While reporting on surgical interventions and their
outcomes in patients with Ebstein’s anomaly it is essential to dif-
ferentiate between patients under the age of 18 years and adult
patients because they represent a different spectrum of the
anomaly. In paediatric patients biventricular repair is often not
feasible. Mortality is related to intentional univentricular repair.
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O6-1
Exercise Performance in Young Patients with
Complete Atrio-ventricular Block: the Relevance of
Synchronous AV Pacing
Gonzalez M.C., Sluysmans T., Shango P., Carbonez K., Barrea C.,
Moniotte S.
Cliniques Univeristaires St Luc, Brussels, Belgium

Introduction: There are currently many pacing strategies for
young patients with CAVB. The most frequent policy is to
attempt a dual chamber system when possible. However, there
is a group of patients that are still functioning with a non-
synchronous ventricular pacing, raising the question of the
ideal timing and circumstances to upgrade their systems. To
solve this interrogation, we investigated the exercise perfor-
mance of a group of children and young adults with CAVB
and DDD pacemakers in both single and dual chamber pacing
modalities.
Methods: Fifteen patients performed maximal exercise stress testing
(EST) after programming VVIR or DDD modes with two hours
of interval in a double blind protocol of study.
Results: Compared to VVIR pacing, DDD pacing resulted in:
1- Increase in the peak VO2 (27,28 + /-6,40 ml O2/kg/min
to 29,65 + /-6,34 ml O2/kg/min). 2-A longer test (9,73+ /-
2,05 minutes to 10,82 + /-1,73 minutes) (Refer to Figure 1
for point 1 and 2). 3-A major increase in the heart rate
achieved during peak exercise (VVIR 125,86 + /-15,36 bpm
to 173,93 + /-12,97 beats per minute). 4- Decreased systemic
non-invasive arterial blood pressured measured at maximal
exercise (163,73 + /-26,44 mmHg to 150,06 + /-22,25 mmHg).
5- Higher maximal workload (172,66 + /-81,73 Watts to
199,73 + /-95,43). 6- Prolongation of the anaerobic threshold
timing (7,69+ /-1,77 minutes to 9,64+ /-1,70 minutes) (Refer
to Table 1 for point 3 to 6). 7- Better self-rate performance
perception in all the patients (estimated by a numerical scale from
1 to 10).
Conclusions: Synchronous AV pacing contributes to increase
both the exercise performance and the performance perception
in 100% of the patients. This difference contributes to create a
sense of “fitness” with repercussions in the overall health, self-
esteem and life quality and encourages youngster to practice
sports. Our experience tends to favour upgrading patients’
systems to dual chamber before reaching the adolescent years,
even if the centre policy is to prolong as long as possible the
epicardial site in order to avoid long years of right ventricular
pacing.

O6-2
Prognosis of radiofrequency catheter ablation in
patients with twin atrioventricular nodes before
TCPC procedure
Toyohara K., Nishimura T., Miyamoto K., Wada T., Kudoh Y.,
Takeuchi D., Nakanishi T.
Department of Pediatric Cardiology, Tokyo Women’s Medical
University, Tokyo, Japan

Background: Twin atriovetricular nodes (tAVNs) are sometimes
associated with complex congenital heart disease such as
heterotaxy syndrome and can be a cause of AV reentrant tachy-
cardia (AVRT). Therefore, electrophysiological evaluation is
important for total-cavo pulmonary connection (TCPC) candi-
dates because catheter access to the atrium and AV valve is
restricted after TCPC, and prophylactic catheter ablation (CA)
is occasionally performed to inducible AVRT. On the other
hand, few investigators have reported that ablating one of tAVNs
might cause interventricular dyssynchrony and systemic ven-
tricular dysfunction. The aim of this retrospective study is to
investigate clinical results of prophylactic CA of unilateral
AVN in TCPC candidates.
Methods: Electrophysiologic study was performed in 10 TCPC
candidates (median age; 3 years) who had undergone Glenn
operation and associated with common AV valve. Nine patients
were heterotaxy syndrome (asplenia in 6 and polysplenia in 3).
Spontaneous narrow QRS tachycardia had been demonstrated
at the palliative operation and/or diagnostic catheterization in
all patients.
Results: Two different QRS complexes without preexcitation
were observed and two distinct His bundle electgrams were
recorded at the anterior aspect and the posterior aspect of the
common AV valve in all 10 patients. AVRT involiving tAVNs
was also induced in all patients and then we decided to perform
CA of unilateral AVN. Successful RFCA of one AVN which
showed recessive anterograde conduction was achieved and no
further AVRT was inducible in all cases. The QRS duration was
80± 10 ms (63-90 ms) before CA and 85± 12 ms (68-95 ms) after
CA. The ventricular ejection fraction was 62± 7% (55-68%) befor
CA and 60± 6% (53-69%) after CA.
Conclusion: Prophylactic CA of unilateral AVN for TCPC candidates
with inducible AVRT involving tAVNs may be one therapeutic
option. Iatrogenic ventricular dyssynchrony after CA was never
observed in our experience.

Table.

Peak HR Peak SBP Watts AT

VVI DDD VVI DDD VVI DDD VVI DDD

91 150 126 132 108 137 6,27 11,01
136 160 183 172 229 249 11,56 13,40
118 185 155 145 135 145 5,45 7,54
151 180 156 153 116 182 8,21 9,18
110 186 172 168 235 239 9,57 9,50
144 179 226 187 364 430 9,50 11,44
134 190 172 175 180 213 8,00 8,07
123 171 140 141 89 114 7,19 10,03
133 160 153 143 184 181 7,58 9,08
103 165 129 113 78 98 8,06 10,08
131 171 156 142 158 178 6,29 10,19
129 159 180 143 140 146 7,32 10,27
129 185 201 183 314 389 9,29 10,57
130 193 149 124 127 162 5,07 7,36
126 175 158 130 133 133 6,02 7,00

Media 125,86 173,93 163,73 150,06 172,63 199,73 7,69 9,64
SD 15,36 12,97 26,44 22,25 81,73 95,43 1,77 1,70
P < 0.01 < 0.01 < 0.01 < 0.01

Figure 1.
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O6-3
3D transcatheter cryoablation of slow pathway
in the definitive treatment of atrio-ventricular
nodal reentry tachycardia in children: acute success
obtained by a single focus cryolesion predicts a
better outcome
Russo M.S., Righi D., Di Mambro C., Silvetti M.S., Prosperi M.,
Saputo F.A., Ciani M., Naso Onofrio M.T., Drago F.
Bambino Gesu’ Children’s Hospital, Palidoro, Fiumicino (Rome), Italy

Introduction: Transcatheter cryoablation is an effective technique
for the treatment of atrio-ventricular nodal reentry tachycardia
(AVNRT) in children. Slow pathway conduction can be abol-
ished by a single focus cryoablation or a linear cryo-lesion in the
mid-septum performed from the ventricular side to the atrial side.
Nevertheless, AVNRT may recur after a successful procedure. In
this setting, 3-D mapping systems, besides reducing radiation
exposure, can increase accuracy of a cryoablation, allowing to
perform a real “focal cryoablation”, defined as a single-point cryo-
aplication plus one or more cryo-bonus on the same spot, or a real
“high density linear cryo-lesion”, defined as a linear lesion without
any gap. At this regard, in this study, the outcome of “focal cryo-
lesion” and “high-density linear cryo-lesion”, performed using
EnSite Velocity™ 3D Cardiac Mapping System, in eliminating
slow pathways conduction, was compared.
Methods: We retrospectively reviewed the outcome of 67 con-
secutive pediatric patients (mean age 12.5 years; range: 5.4 to 17.8
years) who underwent cryoablation for AVNRT at our Institution
from July 2013 to September 2014 using 3D Mapping System.
Cryomapping was performed in the target site and when positive
(i.e., no AH jump or non-inducibility of tachyarrhythmia), tem-
perature was further lowered to create a permanent lesion. If a
permanent result was not achieved after at least 3 focal cryoabla-
tions, a high-density linear lesion was performed delivering mul-
tiple (minimum of 4) and overlapped cryolesions from the
ventricular side of the tricuspid annulus to the atrial side.
Results: The acute success rate was 100%: 35/67 (52.2%) with focal
cryoablation and 32/67 (47.8%) with high-density linear lesion.
There were no permanent complications. During the follow-up
(mean 9.8 months), AVNRT recurrence rate was 0% (0/35) in
patients treated by a focal cryoablation and 12.5% (4/32 P< 0.05)
in those treated by a high-density linear lesion.
Conclusions: Our data seem suggest that the long-term success of
3D mapping-guided cryoablation for AVNRT in children are
related to the cryoablation protocol (focal or high-density linear
lesion) used to achieve the definitive elimination of the slow
pathway conduction. In this setting a successful result obtained by
a focal cryoablation seems to predict a better outcome.

O6-4
Catheter ablation of intraatrial reentry tachycardia in
patients with congenital heart disease - efficacy and safety
Klehs S. (1), Schneider H.E. (1), Kriebel T. (2), Backhoff D. (1),
Paul T. (1), Krause U. (1)
Pediatric Cardiology, University Göttingen, Germany (1); Pediatric
Cardiology, Kaiserslautern, Germany (2)

Introduction: Prevalence of intraatrial reentry tachycardia (IART) in
patients with congenital heart disease (CHD) is significant during
long-term follow-up and is associated with increased morbidity
and mortality. Besides antiarrhythmic medication, catheter ablation
has become the treatment strategy of choice.
Purpose: Single center study on efficacy and safety of IART ablation in
a large cohort of patients with CHD over more than a decade.

Patients and Methods: In a total of 128 patients (25 children< 18
years) with CHD (88 patients with complex CHD) and IART,
197 ablation procedures were performed between 01/2003 and
11/2014. Median age at the first procedure was 32.4 (range 1.3 –
70) years. Mapping was performed with the non-contact mapping
system and the NavX system, respectively. Radiofrequency cur-
rent was delivered with irrigated tip catheters (7 F, 4 mm tip) in a
temperature control mode (45 °C, 30 – 50W, 45 seconds).
Results: After the first procedure, acute success was 78.1% (75.0%
in patients with complex CHD and 85.0% in patients without
complex CHD, n.s.). 45 patients underwent multiple ablation
procedures. Follow up data were available from 118 patients.
76 patients (64.4%) were free from IART recurrence over a median
of 21.5 (range 1 – 123) months. Median fluoroscopy time was 22.1
(IQR 15.0 – 23.7) min and median procedure duration was 260.0
(IQR 209.5 – 330.0) min. Major complications occurred in 4
patients. In 3 patients groin vessel damage required surgical revision.
In one patient, stenosis of the right coronary artery after cavotricuspid
isthmus ablation required angioplasty and stent implantation. There
was no death and no permanent AV block. Complication rate was
not related to age or complexity of CHD.
Summary and conclusions:Overall success of catheter ablation of IART
in patients with CHD was 78.1% and was lower when compared
with patients without CHD. A substantial number of patients needed
additional procedures. Ablation procedures were safe with a low
complication rate. New technologies as contact force measurement
may increase efficacy of catheter ablation in this population.

O6-5
Resynchronisation for chronically failing sub-pulmonary
right ventricle in patients with congenital heart disease
Kubuš P. (1), Tomek V. (1), Ložek M. (2), Janoušek J. (1)
Children’s Heart Centre, Motol University Hospital, Prague, Czech
Republic (1); Department of Circuit Theory, Faculty of Electrical Engineering
Czech Technical University in Prague, Prague, Czech Republic (2)

Objectives: Resynchronization of the sub-pulmonary right ven-
tricle (RV CRT) is a potential therapeutic option for dyssyn-
chronous RV cardiomyopathy.
Methods: Nine pts (age <18 years, median= 6.8 years) with com-
plete right bundle branch block and RV dysfunction by MRI
and/or echocardiography after surgical repair of congenital
heart disease were intended to be treated by RV CRT using
atrial-synchronized RV free wall pacing in complete fusion with
spontaneous activation.
Results:Temporary pacing was used to assess acute RVCRT effect
as compared to spontaneous ventricular activation and carried
significant decrease in QRS duration, septal to lateral RV
mechanical delay by 2D strain (SL delay) with abolition of the
pathological septal flash and increase in RV and left ventricular
filling time (RVFT and LVFT, expressed as % cycle length) and
pulmonary artery velocity time integral (VTI), see Table. Permanent
RV CRT was applied in 2/9 pts (tetralogy of Fallot and absent

Table.

QRS
[ms]

Septal flash
[N]

SL delay
[ms]

RVFT
[% CL]

LVFT
[% CL]

VTI
[cm]

Before 137 (32) 6/9 61 (19) 46.6 (6.7) 46.8 (5.6) 19.6 (10.1)
After 104 (13) 0/9 2 (36) 54.9 (10.2) 50.0 (5.1) 21.9 (11.4)
P = 0.025 = 0.009 < 0.001 = 0.008 = 0.009 = 0.010

mean (SD)
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pulmonary valve syndrome, resp.) with clinical symptoms of
RV failure and major effect of temporary resynchronisation.
Ventricular pacing leads were inserted at the site of late RV free
wall activation (q-RV= 70 and 100% of QRS duration, resp.).
Major lasting improvement in RV function, mechanical
synchrony and functional class was achieved in both pts over a
follow-up of 14 and 37 months, resp.
Conclusions: Electromechanical dyssynchrony may play a significant
role in sub-pulmonaryRV failure development and can be effectively
corrected by RV CRT to achieve both acute and long-term
improvement of RV function. (Supported by MH CZ - DRO,
University Hospital Motol, Prague, Czech Republic 00064203).

O6-6
LV severe systolic dysfunction caused by LV free wall
epicardial pacing
Rosés-Noguer F. (1,2), Ghez O. (1), Till J. (1)
Royal Brompton Hospital, London, UK (1); Vall d’Hebron Hospital,
Barcelona, Spain (2)

Introduction: Long term right ventricular pacing induces left
ventricular (LV) dyssynchrony that might evolve to LV remodelling
and severe systolic dysfunction. Recent evidence suggests that pacing
from the LV apex or LV free wall could prevent such deterioration.
We present 2 cases of LV free wall pacing that caused a severe and
rapidly progressing reversed pattern of LV dyssynchrony.
Methods:Retrospective study describing 2 neonates with complete
heart block (CHB) who underwent LV free wall epicardial per-
manent pacing in our institution since 2012.
Results: Cardiac diagnosis included one patient with congenital
complete heart block (case 1) and a postoperative complete heart
block in a patient with transposition of the great arteries and VSD
that underwent an arterial switch operation (ASO) and VSD clo-
sure (case 2). The baseline ECG and echocardiogram parameters
are summarised in the Table 1 and 2. Both cases underwent an elective
implant of a DDD pacemaker, via left thoracotomy with the ven-
tricular lead placed on the LV freewall at 1month of age, in Case 1 and
20 days old in Case2, 14 days after ASO. Both cases were discharged
5 days after implant with good LV systolic function.
6 months post implant, both infants presented with failure to
thrive and signs of heart failure. ECG and ECHO data are sum-
marised in Table 1 and 2. 2D strain analysis demonstrated the
presence of a reversed pattern of LV dyssynchrony, with very early
activation of the lateral segments of the LV compared with apical
and septal segments. 2D Echo analysis demonstrated a rapid

deterioration of LV systolic function that correlated also with QRS
prolongation of more than 30ms over 6 months time. Upgrade to
CRT-P was performed via mid-sternotomy with an implant of a
new RV apical bipolar ventricular lead. The ECG and ECHO
parameters 6 months post-CRT, showed a significant improvement
of LV systolic function, LV reverse remodelling and shortening of
QRS duration with normalization of LV synchrony in both cases.
Conclusions: LV free wall pacing might cause reversed pattern of
LV dyssynchrony that can rapidly progress to severe systolic dys-
function and heart failure. Implant of LV epicardial leads should
aim for LV apex segments.

O6-7
Thin, robust and selective: good acute and chronic
performance of the worldwide thinnest bipolar pacing
lead in patients with congenital heart defects
Lorenzen V., Yigitbasi M., Danne F., Berger F., Peters B.
Deutsches Herzzentrum Berlin, Germany

Introduction: Transvenous cardiac pacing has become an increas-
ingly applied therapeutic modality in congenital heart disease
(CHD). In this highly selected entity patient age, size and anatomic
variations pose extraordinary challenges to endocardial pacing
which may be addressed by a new type of lead with unique design
features. The lumenless SelectSecure™ model 3830 (Medtronic)
has an outer diameter of only 1.4 mm (4.1 Fr), making it the
world’s thinnest bipolar electrode. We report our acute and
longterm experience with this fixed-screw, catheter-delivered
pacing lead in a heterogeneous CHD population.
Methods: The majority of procedures (83%) were performed in
conscious sedation. Venous access was obtained via subclavian
puncture. Leads were either placed with steerable catheters (8.4 Fr)
or in patients <20 kg with modified pre-shaped catheters (7 Fr)
without the use of additional outer sheaths.
Results: 71 leads were successfully implanted in 47 patients with
median age of 14 y (2-70) and median weight of 53 kg (10-114). 9
patients weighted below 20 kg. 78% of patients had previous
CHD surgery. Follow up (FU) was 4.58 y (2 d–7.5 y). 93% of
ventricular leads were placed in septal or RVOT position. Initial
pacing thresholds were low. One early (1.5 mo) and two late
dislocations (13 and 45 mo) occurred – all in the same patient. 6
electrodes were completely explanted in 4 patients, all during late
FU and with sole traction force. All non-dislocated leads remained
functional with only 2 showing moderately elevated PT’s >2 V. 7
patients dropped out due to deaths unrelated to pacemaker issues.
Conclusions: The 3830 pacing lead can be successfully implanted in
the CHD population with good acute and longterm performance.
With modified delivery techniques the access size can be downsized
to 7 Fr to take full potential of the very slim design - even for patients
below 20 kg. The catheter-delivery allows for visualization of the
target region in patients with challenging anatomy and selective-site
placement. The unique tensile strength allows improved extraction

Table 1. ECG parameters

ECG baseline
ECG day+ 1 LV

paced ECG pre CRT
ECG 6 months post

CRT

HR QRS (ms) HR QRS (ms) HR QRS (ms) HR QRS (ms)

Case 1 50 67 150 114 120 150 120 100
Case 2 47 87 120 123 130 147 119 122

Table 2. Echocardiographic parameters

 ECHO Baseline ECHO pre CRT ECHO 6 months post CRT 
LVE
Dd (Z 
score)

LVES
d (Z 

score) 

EF
(%) 

SPM
WD 
(ms) 

LVED
d (Z 

score) 

LVES
d (Z 

score) 

EF
(%) 

SPM
WD 
(ms) 

LVED
d (Z 

score) 

LVES
d (Z 

score) 

EF
(%) 

SPM
WD 
(ms) 

Case
1

2,2 1,8 66 17 3 2,2 39 65 1,8 1,6 63 37 

Case
2

1,3 1,2 60 27 2,5 2 34 58 2 1,5 57 40 

Table.

Imlantation Last Follow up

Threshold Sensing Threshold Sensing

atrial
n= 43

0.7± 0.3 V
(0.3-2.7)

3.05± 1.68 mV
(1.4-10.0)

0.75± 0.38 V
(0.25-2.4)

3.0± 1.72 mV
(0.18-6.6)

ventricle
n= 28

0.5± 0.22
V (0.25-1.3)

13.3± 6.76 mV
(2.8-30.0)

1.0± 0.49 V
(0.25-2.25)

12± 10.28 mV
(1.8-31)
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and thus facilitates growth adaptation. Unfortunately, the lead has not
yet been labeled MRI conditional, which would be mandatory for a
more widespread use.

O7-1
Intrinsic function of the systemic right versus the
left ventricle of univentricular hearts in the Fontan
circulation
Logoteta J., Ruppel C. (1), Hansen J.H. (1), Michel M. (1)
Fischer G. (1), Uebing A. (2), Kramer H.-H. (1)
Klinik für Angeborene Herzfehler und Kinderkardiologie,
UKSH, Campus Kiel, Germany (1); Royal Brompton Hospital,
London, UK (2)

Intrinsic function of the systemic right versus the left ventricle of
univentricular hearts in the Fontan circulation.
Introduction: The single right ventricle (RV) is thought to be less
suitable to support the Fontan circulation compared to the left
ventricle (LV). We sought to compare intrinsic systolic and
diastolic function of the single RV and LV taking into account
arterial elastance as a measure of afterload.
Methods: 81 single ventricle patients (59 RV with HLHS and
22 LV) were studied 5.6 years after Fontan operation using the
conductance catheter technique.
Results: Ejection fraction (EF) of the single LV was higher compared
to the RV. Arterial elastance (Ea) and intrinsic systolic function (end
systolic elastance, Ees: preload recruitable stroke work, PRSW) were
higher in the RV. Diastolic stiffness (end diastolic elastance, Eed) of
the RV was also higher (see table, mean±SD).
Conclusions: Intrinsic systolic function of the systemic RV is
increased compared to the LV. This can be interpreted as a
physiologic adaptation to elevated arterial elastance after recon-
struction of the aorta during the Norwood operation in HLHS
patients. Diastolic function of the single RV is already reduced
early after Fontan completion, which is of concern for the long
term outcome of these patients.

O7-2
Functional parameters of the Fontan circulation reflected
in diffusion-weighted imaging of the liver
Wolff D., van Melle J.P., Dijkstra H., Bartelds B., Willems T.P.,
Hillege H., van den Berg A., Ebels T., Sijens P., Berger R.M.F.
University Medical Center Groningen, Groningen, the Netherlands

Introduction: Patients with a Fontan circulation tend to develop
liver fibrosis, cirrhosis and even hepatocellular carcinoma.
Diffusion-weighted imaging (DWI) is an upcoming magnetic
resonance technique for detecting and staging hepatic fibrosis
and cirrhosis. We hypothesize that the liver reflects functional
aspects of the Fontan circulation and that DWI provides a new
non-invasive tool to evaluate the liver in time.

Methods: In a cross-sectional study, Fontan patients (n= 59) were
evaluated by liver DWI. The association between apparent diffu-
sion coefficients (ADC) and patient characteristics, laboratory
measurements and functional aspects of the Fontan circulation
(NYHA class, maximum oxygen uptake during exercise and car-
diac index) was assessed.
Results: Liver ADC values were low (0.82 × 10-3± 0.11× 10-3
mm2/s) compared with literature values for healthy volunteers and
correlated significantly with calculated liver fibrosis/cirrhosis
scores (Fib-4 score, p= 0.019; AST/ALT ratio, p= 0.009),
antithrombin (p= 0.006) and gamma-glutamyl transferase
(p= 0.031). Furthermore, ADC values correlated negatively with
follow-up duration (p< 0.001) and positively with functional
aspects of the Fontan circulation (cardiac index, p= 0.019). No
correlation between ADC values and exercise testing was found.
In multivariate analyses, duration of the Fontan circulation was the
strongest predictor of ADC values.
Conclusions: Evidence of fibrosis, measured by decreased ADC
values, was present in Fontan patients and associated with the
duration of the Fontan operation and functional aspects of the
Fontan circulation. The DWI provides a safe instrument for liver
monitoring in Fontan patients.

O7-3
The intra-cardiac blood flow kinetic energetics of the
systemic right ventricle in patients with hypoplastic left
heart syndrome
Yasukochi S., Saikawa Y., Nakano Y., Takigiku K., Tazawa S.,
Nitta M., Shimabukuro A., Momoki K., Yamazaki S.
Nagano Children’s Hospital, Azumino, Japan

The impact of diastolic flow energetics on cardiac functions
remains unknown in patients with hypoplastic left heart syndrome
(HLHS), however the many hemodynamic parameters of cham-
ber and wall kinetics were reported to affect the cardiac perfor-
mance in HLHS.
We investigated the intra-cardiac blood flow kinetic energy loss
(EL) of systemic right ventricle in 15 patients with HLHS after
Fontan procedure (mean age at 7.7 y), by using a novel imaging
modality of Vector Flow Mapping (VFM) (Hitachi-ALOKA ltd),
compared to those of the left ventricle (LV) in 16 normal healthy
children (mean age at 8.9 y).

Table.

RV LV P

EF, % 61± 11 71± 8 < 0.001
Ea, mmHg/ml 3.0± 0.96 2.0± 0.86 0.0001
Ees, mmHg/ml 3.4± 2.5 1.8± 1.3 0.002
PRSW, mmHg x ml 61.8± 21.6 49.1± 16.7 0.02
Eed, mmHg/ml 0.60± 0.37 0.32± 0.18 0.0001

Figure 1.
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Method: We first recorded three-chamber view of the systemic
ventricle with color Doppler echocardiogram by Prosound
F75 with VFM imaging mode. Then we calculated the blood
flow kinetic energy loss (EL) from the reconstructed velocity
vector components transformed into Cartesian coordinate
system as previously reported by Itatani K. Jpn J Appl. Phys
2013;52:07HF16). The EL data were indexed by measuring a ratio
of EL to the inflow kinetic energy (KEin) through systemic
atrioventricular valve in diastole.
Result: EL/KEin was significantly increased in HLHS (0.17+ /-
0.1) than in N (0.06+ /-0.03) as Fig. 1. (p< 0.005), although
fractional area change was not significantly different in HLHS
(0.42+ /-0.08) from in N (0.49+ /-0.04).
Conclusion: The systemic right ventricle of HLHS loses more flow
kinetic energy in diastole than LV in N, which may contributes to
cardiac performance in a long term besides the changes of other
chamber and wall kinetics.

O7-4
Echocardiography and right ventricular function:
Validation of functional criteria compared to in-vivo and
ex-vivo contractility parameters
Hodzic A. (2), Bobin P. (3), Luu D. (1), Lefebvre F. (3), Vandecasteele
G. (3), Coblence M. (1), Ly M. (1), Le Bret E. (1), Gouadon E. (1,2),
Capderou A. (1,2), Humbert M. (2,4), Leroy J. (3), Rucker-Martin C.
(1,2), Lambert V. (1,2)
Centre Chirurgical Marie Lannelongue, Le Plessis-Robinson, France (1);
Inserm U999, Le Plessis-Robinson, France (2); Inserm U967, Chatenay
Malabry, France (3); university hospital of Bicêtre, Le Kremlin-Bicêtre,
France (4)

Introduction: Right ventricular (RV) dysfunction is a major deter-
minant of long-term survival in congenital heart diseases. Early
echocardiographic detection of RV failure is mandatory, but
recent parameters need to be validated. Objectives were to:
(1) validate standard and strain echocardiographic parameters for
evaluation of RV systolic function, compared to hemodynamic
parameters; (2) assess the accuracy of these parameters for early
detection of RV failure.
Methods:Combined RV overload as observed in repaired tetralogy
of Fallot was surgically reproduced in 2-month-old piglets (n= 6).
Age-matched piglets were used as controls (n= 4). RV function
was evaluated at baseline and 4 months of follow-up by standard
and strain echocardiographic parameters, compared to hemody-
namic (conductance catheter). Sarcomere shortening and calcium
transients were recorded in RV isolated myocytes (IonOptix).
Contractile reserve was assessed by in-vivo (dobutamine 5 µg/kg)
and ex-vivo (isoprenaline 100 nM) β-adrenergic stimulation.
Results: 4 months after surgery, hemodynamic RV ejection frac-
tion (FEVD) was significantly decreased (29.7% [26.2-34] vs
42.9% [40.7-48.6], p< 0.01), and inotropic responses to dobuta-
mine were attenuated (contractile reserve ΔEmax= 51% vs 193%
for controls). On echocardiography FAC, TAPSE, S’ peak and
RV free wall longitudinal strain rate were significantly decreased
and correlated with FEVD. Strain rate and S’ peak were correlated
with ΔEmax (r= 0.75 and 0.78, p< 0.05). Isolated RV myocytes
from operated animals exhibited hypertrophy, decreased sarco-
mere shortening peak in response to isporenaline (ΔL= 7.8±
2.8% vs 10.7± 2.9%, p< 0.05), and increased spontaneous calcium
waves suggesting perturbations of calcium homeostasis.
Conclusion: In this model, both standard and strain echocardio-
graphic parameters allowed the detection of early impairments of
RV function and cardiac reserve, which are associated with cardiac
excitation-contraction coupling alterations.

O7-5
Optical Coherence Tomography (OCT) in Patients with
Regressed Coronary Aneurysm after Kawasaki Disease
Dionne A. (1), Ibrahim R. (2), Gebhard C. (3), Fournier A. (1),
Dahdah N. (1)
CHU Sainte-Justine, Montreal, Canada (1); Pierre-Boucher Hospital,
Longueuil, Canada (2); Montreal Heart Institute, Montreal, Canada (3)

Background:Kawasaki Disease (KD) is an acute self-limited vasculitis of
childhood. Coronary artery aneurysms (CAAN) are a serious com-
plication of KD, and can lead to ischemic heart disease, myocardial
infarction and sudden cardiac death. Regression of CAA occurs in
50% of the cases on follow up. Actual imaging techniques often
describe these segments as normal, whereas studies have shown sig-
nificant endothelial and smooth muscle dysfunction.
Method: KD patients scheduled for routine coronary angiography
underwent OCT imaging between March 2013 and August 2014.
The aim of the study was to compare microstructural coronary
changes in coronary artery segments with no history of CAAN to
segments with regressed CAAN, and segments with persistent
CAAN.
Results: OCT was performed on 18 patients at 12.4± 5.5 years,
9.0± 5.1 years following onset of KD. Overall, 14/18 (77.7%) had
a history of CAAN. Of those, 7/14 (50.0%) had regressed CAAN
at time of OCT. Data was analyzed according to echocardio-
graphic and angiographic progress of CAAN segments, with 18
segments having persistent CAAN, 11 regressed CAA and 13 with
no history of segmental CAAN. All segments with persistent and
regressed CAAN had significant intimal hyperplasia, compared to 1
with no history of segmental CAAN (p<0.001). The importance of
the intimal hyperplasia also differs according to the coronary artery
status, amounting 442.9±176.7 μm for segments with persistent
CAAN compared to 265.3± 115.9 μm for segments with regressed
CAAN and 88.8±93.3 μm for segments with no history of CAAN
(p<0.001). Also, partial disappearance of the media was found
significantly more often in segments with persistent and regressed

Figure.

49th Annual Meeting of the AEPC S23

https://doi.org/10.1017/S1047951115000529 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951115000529


CAA, compared to those with no history of CAA, in 15/18 (83.3%),
6/11 (54.5%) and 1/13 (7.7%) respectively (p<0.001).
Conclusion: Despite normal angiographic features, regressed
CAAN segments displayed significant microstructural changes,
similarly to segments with persistent CAAN. The clinical signification
of those changes is yet to be determined, but may present an increased
risk of adverse coronary events. These findings demonstrate the
potential incremental diagnostic value of OCT in the evaluation of
patients following KD.

O7-6
Aortic coarctation pressure gradient prediction using a
computational-fluid-dynamic model: Validation against
invasive pressure catheterization at rest and
pharmacological stress
Valverde I. (1,2,3), Sotelo J. (4,5), Beerbaum P. (6),
Grotenhuis H.B. (7),Greil G. (1), Schaeffter T. (1), Razavi R. (1),
Hurtado D.E. (5), Uribe S. (5,8), Figueroa A. (1,9)
Division of Imaging Sciences and Biomedical Engineering, King’s College
London, London, United Kingdom (1); Pediatric Cardiology Unit,
Hospital Virgen del Rocio, Seville, Spain, (2); Cardiovascular Pathology
Unit, Institute of Biomedicine of Seville (IBIS), Seville, Spain (3);
Biomedical Imaging Center, Electrical Engineering Department, Pontificia
Universidad Catolica de Chile, Santiago, RM, Chile (4); Structural and
Geotechnical Engineering Departement, Pontificia Universidad Catolica
de Chile, Santiago, RM, Chile (5); Hannover Medical University,
Hannover, Niedersachsen, Germany (6); Child Cardiology Department,
Leiden University, Leiden, Netherlands (7); Radiology Department,
School of Medicine, Pontificia Universidad Catolica de Chile, Santiago,
Chile (8); Department of Surgery and Biomedical Engineering, University
of Michigan, Michigan, United States (9)

Introduction: Even after successful early repair of Aortic Coarctation
(AoCo), life expectancy is still markedly reduced due to long term
complications (hypertension) and often invasive diagnostic cathe-
ter investigations may be required to evaluate the pressure gradient
(PG) across the aorta at rest, or unmask such gradients under
pharmacological stress to mimic physical exercise. The objective of
this research is to know if a MRI based computational fluid

dynamics (CFD) model protocol can accurately predict the pres-
sure gradient in patients with AoCo.
Methods: The study population included 7 cases with aortic
coarctation (mean± standard deviation; age 19.4± 4.6 years,
weight 71.9± 17.1 kg), who had a previous combined MRI
(CE-MRA and 2D CINE-PC) and cardiac catheterization study
performed in rest and isoprenaline stress conditions. The 3D
CE-MRA data was used to create geometric solid models of the
aorta which were then discretized using a tetrahedral mesh gen-
eration program (MeshSim, Simmetrix, Clifton Park, NY). The
2D PC-MRI data were used to determine flow waveforms and
distribution and to estimate the stiffness of the Aorta. The
numerical method solved the Navier-Stokes equations for the
flow of an incompressible Newtonian fluid within a deformable
domain using a stabilized finite element formulation. Simulations
were performed for rest and stress conditions. We compared the
PG mean (PG mean-mean) and peak to peak (PG peak-peak)
value of the pressure gradient obtained between Catheter and
CFD using Bland-Altman and Wilconxon Test.
Results: We have an average of PG mean-mean 2.85± 2.47
mmHg for the catheterization and 2.76± 1.64 mmHg for the
simulation. For the PG peak-peak, we have an average between all
cases of 10.36± 6.54 mmHg for the catheterization and
9.77± 6.39 mmHg for the simulation. In stress conditions we
obtained an average of PG mean-mean of 12.59± 8.61 mmHg for
the catheterization and 11.25± 7.60 mmHg for the simulation.
The average PG peak-peak was 52.71± 22.11 mmHg for the
catheterization and 37.38± 21.64 mmHg for the simulation.
There were no significant differences between the catheterization
and CFD except when comparing the PG peak-peak at stress.
Conclusions: The pressure gradients obtained at rest conditions
were in good agreement with the ones obtained from catheter-
ization demonstrating that we can use a systematic method to
predict non- invasively pressure gradients using CFD simulation
based on cardiovascular MRI.

O7-7
Transthoracic echocardiographic reference ranges for left
ventricular, left atrial and aortic root M-mode dimensions
in preterm infants
Arora N., Hope S.A.
Monash Cardiovascular Research Centre, MonashHeart and Department
of Medicine, Monash Medical Centre, Monash University, Melbourne,
Australia

Objectives: To derive reference ranges for left ventricular, left atrial
and aortic root M-mode measurements in preterm infants.
M-mode measurement is routine in transthoracic echocardio-
graphy. Reference ranges are well defined in adults and children.
Calculation of Z scores (number of standard deviations from the
mean) in children permits recognition of normal or abnormal
change with growth over time. Available data in preterm infants is
limited to small numbers analysed in categories rather than as
continuous variables.
Methods: Retrospective audit of echocardiograms performed in
preterm infants for clinical indications. All echocardiographic
studies performed in Monash Newborn, between January 2005
and December 2010 were identified. Offline measurement of M
mode variables, i.e. left ventricular systolic and diastolic dimen-
sions (LVEDD and LVESD), left atrial and aortic root, and the wall
thickness was performed. Infants with congenital heart disease or
greater than a small patent ductus arteriosus were excluded. Sub-
optimal studies were also excluded. Analysis was limited to infants
with a birth or current weight ≤3.5 kg and ≤45 completed weeksFigure.
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of corrected gestational age (cGA) at the time of echocardio-
graphy. Regression curves were modelled with respect to weight
and cGA and reference curves for ±1 and ±2 standard deviations
calculated using the method of Altman (Statistics in Medicine
1993). This method allows for standard deviations which vary with
weight or cGA.
Results: Two hundred and eighty studies were identified, mean
corrected gestational age at study 32.5± 3.7 weeks (range 24 –
45 weeks), mean weight of the study group was 1.63± 0.7 kg
(range 0.5 – 3.5 kg). Regression curves with standard deviations
were modelled. Quadratic equations yielded the best fit for all
parameters. Left ventricular systolic and diastolic dimensions
increased with weight and cGA. Standard deviation was variable
with both increasing weight and cGA, with respect to all the
parameters measured. Graphical representation for LVEDD is
presented below.
Conclusions: These data will permit calculation of z scores for left
ventricular, left atrial and aortic root dimensions in preterm infants
facilitating easier recognition of abnormalities and better description
of change over time.

O8-1
Novel serumbiomarkers in early stages of hypertrophic
cardiomyopathy in the young
Fernlund E. (1,6), Jablonowski R. (2), Gyllenhammar T. (2), Larsson
A. (3), Ärnlöv J. (4,5), Carlsson M. (2), Liuba P. (1)
Dept. of Pediatric Cardiology (1); Dept. of Clinical Physiology (2); both
Skane University Hospital, Lund University, Dept. of Medical Sciences,
Biochemical Structure and Function (3); Dept. of Medical Sciences,
Molecular epidemiology (4) both Uppsala University, School of Health and
Social Studies (5); Dalarna University, Falun, Dept. of Pediatrics (6);
Linköping University Hospital, Linköping University, all in Sweden

Introduction: Hypertrophic cardiomyopathy (HCM) is the most
common monogenic cardiac disorder and the leading cause of
sudden cardiac death in the young. Although in a majority of
HCM cases there are gene mutations coding for sarcomere pro-
teins, the clinical course is difficult to predict, as these mutations do
not show any clear relationship to the degree of myocardial
hypertrophy. Hence identification of early markers for this disease

is important. The aim of this study was to investigate novel serum
biomarkers reflecting myocardial remodeling, microfibrosis and cor-
onary endotheliopathy and cardiac magnetic resonance (CMR) in
young presymtomatic HCM patients and HCM-risk individuals.
Methods: A cohort of 102 participants (mean age 15,9 years) con-
sisting of HCM patients (n= 21), HCM-risk individuals (n= 16),
healthy controls (n= 52) and young athletes (n= 13) were inclu-
ded in this study. All subjects underwent cardiac ultrasound
(conventional and tissue Doppler imaging) and serum analysis for
Myostatin, Cathepsin S, Endostatin, type I collagen degradation
marker (ICTP), Matrix Metalloproteinase (MMP) 9, vascular
(VCAM) and intercellular adhesion molecules (ICAM). In a subset
of the study population (18 HCM, 9 HCM-risk, 9 controls
including 4 athletes), myocardial perfusion was measured at rest
and after adenosine vasodilation on cardiac magnetic resonance.
Results: The mitral annulus E/e’ by tissue Doppler was decreased
in both the HCM-risk and HCM group (p< 0.05), whereas global
perfusion during adenosine was decreased only in the HCM group
(p< 0.05) compared to other groups. MMP-9 (p= 0.01), VCAM
(p= 0.04), Cathepsin S (p= 0.008) and Endostatin (p <0.0001)
were all increased in the HCM group compared to other groups.
Both Cathepsin S and Endostatin showed weak correlation to left
ventricular mass and E/e’ (p< 0.05, r> 0.3 for both). Myostatin
was decreased and ICAM was increased in the HCM-risk group
(p< 0.01). ICAM correlated with myocardial perfusion during
adenosine stress (p= 0.04, r= 0.4).
Conclusion: To the best of our knowledge, this is the first study to
suggest early onset changes in biomarkers of myoblast regulation,
endothelial function and matrix remodeling in young pre-
symptomatic HCM patients and in HCM-risk individuals.

O8-2
Flow speckle tracking provides new information of
complex blood flow in congenital heart disease
Nyrnes S.A. (1,2), Løvstakken L. (1)
Norwegian University of Science and Technology (NTNU), Trondheim,
Norway (1); St Olav’s University hospital, Trondheim, Norway (2)

Introduction: Blood flow patterns in the developing heart have been
proposed to play a significant role in cardiac morphogenesis, and
most congenital heart diseases (CHD) present with altered blood
flow. There is a growing interest in understanding the detailed
flow behavior in CHD, and this is now possible using high-end

Figure.
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ultrasound imaging equipment. In this feasibility study we
demonstrate the potential of flow speckle tracking, a next-
generation ultrasound imaging method which is able to visualize
and analyze complex flow patterns without the need for contrast
agents. We studied blood flow patterns in neonates with different
types of CHD.
Methods: The examinations were performed using linear array
transducers where a broad unfocused wave was transmitted and
multiple image lines were generated simultaneously. Thus, the
acquisition time was lowered and substantially higher frame rates
were achieved. With frame rates in the kHz range, it is possible to
utilize pattern-matching techniques to quantify the movement of
the blood speckle. In this way, the velocity and direction of the
blood flow can be calculated and shown as arrows or streamlines
over the color-Doppler images, thereby highlighting areas of
complex flow as shown in the image below.
Results: We subsequently examined 35 neonates with different
CHD ranging from simple septal defects and valvular stenoses, to
more complex heart defects and cardiomyopathies. In spite of the
wider footprint of a linear probe, it was possible to obtain images
from all standard views. With this new technique, we visualized
and quantified vortex formations, for example in the right ven-
tricle near ventricular septal defects (image below), circular flow
near valvular stenoses and altered flow dynamics in ventricles with
reduced function.
Conclusions: Flow speckle tracking provides new information of blood
flow not available in the traditional color-Doppler images. To be able
to detect and quantify complex flow patterns such as vortices in
CHD, may be of clinical importance, since it is assumed that vortices
play an important role in cardiac function. We hope that improved
cardiovascular flow imaging can improve the understanding of both
physiology and pathology in CHD. Further studies will explore if the
method may improve diagnostics.

O8-3
Mutation Analysis of Pediatric Cardiomyopathies using
Targeted Next Generation Sequencing: Identification of
7 Novel Mutations in Cardiomyopathy-Associated Genes
Onay H. (1), Ulger Z. (2), Tekin I.M. (1), Sahan Y. (2),
Solmaz A. (1), Ozyurek R. (2), Ozkinay F. (1,2)
Ege University Faculty of Medicine, Department of Medical Genetics,
Izmir, Turkey (1); Ege University Faculty of Medicine, Department of
Pediatrics, Izmir, Turkey (2)

Introduction: Pediatric cardiomyopathies are a heterogeneous group
of disorders affecting the heart muscle and most of them being
monogenic. A number of genes are known to cause cardiomyo-
pathies. Clinical forms include hypertrophic cardiomyopathy
(HCM), dilated cardiomyopathy (DCM), restrictive left ven-
tricular cardiomyopathy (RLVC), arrhythmogenic cardiomyo-
pathy, and left ventricular non-compaction. To date more than
50 genes have been defined associated with cardiomyopathies.
Recently Next Generation Sequencing (NGS) allows the eva-
luation of large number of genes at an affordable cost. In this study
we aimed to identify the genetic defects underlying pediatric
cardiomyopathies using Targeted Next Generation Sequencing
including 46 cardiomyopathy-associated genes.
Methods: Ten pediatric patients with cardiomyopathies (6 DCM, 2
HCM and 2 RLVC) were recruited from Pediatric Cardiology
Subunit, Department of Pediatrics, Medical School Hospital, Ege
University. A next-generation panel covering 46 cardiomyopathy-
associated genes (ABCC9, ACTC1, ACTN2, ANKRD1,
CASQ2, CAV3, CRYAB, CSRP3, CTF1, DES, DSC2, DSG2,
DSP, DTNA, EMD, FHL2, GLA, JUP, LAMA4, LAMP2, LDB3,

LMNA, MYBPC3, MYH6,MYH7, MYL2, MYL3, MYLK2,
MYOZ2, NEXN, PKP2, PLN, PRKAG2, RBM20, RYR2,
SGCD, TAZ, TCAP, TMEM43, TNNC1, TNNI3, TNNT2,
TPM1, TTN, TTR, VCL) were performed on these pediatric
cardiomyopathy patients.
Results: A total of 7 mutations in 5 different genes were identified
in 10 patients. All mutations were novel. Among these mutations
five (C15003Y in TTN gene, IVS2+ 1 G>A in TPM1, I100T in
TNNT2 gene, E115G in NEXN gene and R696L in MYB6
gene) were clearly disease causing while two mutations (K20028D
and P29869S mutations in TTN gene) were considered to require
further familial or functional studies for evaluating their functional
effects. All novel mutations detected in this study were heterozygous
with the exception of homozygous C15003Ymutation in TTN gene,
which was detected in a patient born to consanguineous parents.
Conclusions: Targeted next-generation sequencing is an efficient,
rapid and cost-effective technique for detecting mutations in
genetically heterogeneous diseases such as cardiomyopathies.
Identifying mutations in cardiomyopathy patients will help car-
diologists to predict unforeseen difficulties, allowing detection of
the relative risks and genotype-phenotype correlation.

O8-4
Biventricular Regional Fibrosis and Function During
Chronic Right Ventricular Pressure Overload in a Rabbit
Model of Pulmonary Artery Banding
Nielsen E.A. (1,2), Okumura K. (1), Sun M. (1), Honjo O. (1),
Gomez O. (1), Hjortdal V.E. (2) Redington A.N. (1), Friedberg M.K. (1)
Hospital for Sick Children, Toronto, Canada (1); Aarhus University
Hospital, Aarhus, Denmark (2)

Introduction: Death and morbidity in pulmonary arterial hyper-
tension are often due to right ventricular (RV) failure. Right
ventricular failure is frequently associated with co-existing left
ventricular (LV) dysfunction. However, biventricular fibrosis,
remodeling and function during continuously elevated right
ventricular afterload are poorly described.
Objective: To study RV and LV regional fibrosis in elevated right
ventricular overload and its functional implications.
Methods: Elevated RV afterload was induced by progressive
pulmonary artery banding in rabbits (PAB group, n= 14). Sham
operated controls had the same operation without pulmonary
artery banding (sham group, n= 6).
Results: RV and LV collagen content was increased with PAB
compared to sham-operated controls. In the LV, increased fibrosis
was seen in the free wall and especially at the septum and septal

Table.

[Median (range)] Sham (n= 6) PAB (n= 14) p-value

Fibrosis
RV free wall (%) 10.4 (6.4 to 16) 13.2 (5.4 to 41.7) 0.001
RV hinge point (%) 10.2 (4.8 to 20.6) 13.4 (4.8 to 32.6) 0.0005
Septum (%) 6.1 (3.1 to 8.3) 9.2 (3.2 to 25.8) < 0.0001
LV free wall (%) 7.2 (5 to 9.8) 8.4 (3.9 to 21.5) < 0.0001
LV hinge point (%) 8 (3.3 to 12.5) 10.4 (4.7 to 27.6) < 0.0001
LV Longitudinal Strain/SR
Mean Strain − 11 (−18 to −9) − 10 (−15 to −7) 0.287
Mean SR (/second) − 2.93 (−5.9 to −1.8) − 1.9 (−4.2 to −0.7) < 0.0001
RV Longitudinal Strain/SR
Mean RV Strain − 19 (−26 to −13) − 9.5 (−19 to −5) 0.009
Mean RV SR (/second) − 3.9 (−6.2 to 4.13) − 1.7 (−4.1 to −0.8) < 0.0001
Conductance
RV Tau (/second) 7 (4 to 20) 28 (17 to 35) 0.011
LV Tau (/second) 24 (12 to 35) 20 (13 to 49) 0.978
RV Pes (mmHg) 18 (13 to 18) 27 (21 to 34) 0.009
LV Pes (mmHg) 45 (44 to 77) 45 (35 to 74) 0.467
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hinge points (Table). RV function was worse in PAB; as seen by
worsened RV Tau and TAPSE and reduced RV longitudinal strain
and strain rate (SR). LV myocardial function assessed by longitudinal
strain at the apical segment and the mean LV longitudinal strain rate
were worse in the PAB group compared to shams.
LV ejection fraction, myocardial performance index and con-
ductance catheter parameters were similar in PAB vs. shams.
In the RV these changes were associated with up-regulation of
fibrosis signaling via pSMAD3. In both the RV and LV protein
levels of apoptosis related enzymes (Caspase 3 and 8) were up
regulated, whereas the fetal gene program showed reduced
α-myocyte heavy chain protein levels linked with heart failure.
Conclusions: In increased RV overload, extensive fibrosis is found
in all areas of the heart associated with up-regulation of protein
levels of fibrosis signaling and apoptosis related enzymes. While
the right ventricular function showed both an overall worsening
with increased workload, and local longitudinal strain or strain rate
in the right and left ventricle deteriorated.

O8-5
Slices of human neonatal and infantile myocardium:
a novel experimental platform to study (patho)
physiological properties at a cellular level
Hannes T. (1), Haustein M. (1), Khalil M. (2),
Udink ten Cate F.E. (1), Hescheler J. (3), Kröner A. (4),
Bennink G. (4), Brockmeier K. (1)
Paediatric Cardiology, University of Cologne, Germany (1); Paediatric
Cardiology, University of Giessen, Germany (2); Institute for
Neurophysiology, University of Cologne, Germany (3); Cardiothoracic
Surgery, University of Cologne, Germany (4)

Introduction: The current understanding of the neonatal and
infantile human heart function at a cellular level has mainly been
interpolated from experimental studies on animal and adult human
heart tissue. This is mainly due to limited access to tissue and lack
of suitable preparation techniques. For example, action potentials
have not yet been recorded from neonatal and young patients’
myocardium. To gain deeper insight into the physiological and
pharmacological properties of young myocardium, we established
a technique for the preparation of vital tissue slices from biopsies
of patients with hypoplastic left heart syndrome (HLHS) and
Tetralogy of Fallot (TOF).
Methods: The study has been approved by the local ethics com-
mittee and consent was obtained from all patients’ parents. Tissue
excised for implementation of a Sano shunt or during TOF
correction was transferred into ice-cooled modified Tyrode’s
solution, transferred to our laboratory and embedded into low-
melting agarose. 300 µm thick slices were prepared using a vibra-
tome. After induction of calcium tolerance and re-warming, slices
were electrically stimulated and action potentials (AP) were
recorded.
Results: Slices were obtained from 4 HLHS patients (mean age:
11.8± 7.0 days) and 4 TOF patients (mean age 178.7± 16.8 days).
AP amplitude and maximal upstroke velocity (Vmax) were higher
in TOF (Amplitude: 110.5± 7.8 mV, n= 24 vs. 79.2± 19.3 mV,
n=9, p=0.001, Vmax:79.2±12.4V/s vs. 118.5±30V/s, p<0.05).
Action potential durationwas longer in TOF (APD20: 137.0±23.0ms
vs. 105.0±36.3ms, p=0.01, APD50: 252.4±49.2ms vs. 215.2±
75.2ms, n.s., APD90: 336.3±65.0ms vs. 296.9±75.5ms, n.s.). AP
duration showed a strong frequency dependence in both groups
(APD50 at 1Hz: 296±865.4ms, at 2Hz: 252.4±49.2ms, at 3Hz:
197.4±39.8ms, p<0.001).
Conclusions: Vital heart slices can be prepared from patient biopsies
during surgery for congenital heart disease and are a suitable

platform for physiological measurements at the cellular and mul-
ticellular level. This technique can be used for further physiolo-
gical and pharmacological studies.

O8-6
Delayed brain maturation correlates with motor
impairment at one year of age in children with severe
congenital heart disease
Liamlahi R. (1,3), Hagmann C. (4), Beck I. (1,3), Latal B. (1,3),
Knirsch W. (2,3)
Child Development Center (1); Division of Cardiology (2); Children’s
Research Center Zurich, University Children’s Hospital Zurich (3);
Division of Neonatology, University Hospital Zurich, Zurich,
Switzerland (4)

Objective: Neonates with severe congenital heart disease (CHD)
are at risk for impaired neurodevelopmental outcome. Focal white
matter injuries and small strokes can be detected on cerebral MRI
before and after open heart-surgery. In addition, brain maturation
may be delayed. It is unclear, how these changes relate to later
neurodevelopmental outcome. We aimed on the relationship
between brain maturation in the neonatal period and neurode-
velopmental outcome at one year of age.
Design/Methods: We recruited 30 term-born neonates with severe
CHD (d-transposition of the great arteries, single ventricle physiology,
interrupted aortic arch). They underwent cerebral MRI before (med-
ian age 6 days, 1-12 days) and after (median age 26 days, 13-52 days)
open-heart surgery (median age 15 days, range 7-62). At one year of
age neurodevelopmental outcome was evaluated with the Bayley
Scales of Infant Development III (BSID III). We also recruited 20
healthy term-born neonates. They underwent cerebral MRI at a
median age of 23 days (range 13-33) Cerebral MRIs were analyzed
using a standardized brain maturation score (TMS) (1).
Results: The median TMS of the preoperative MRI of the patients
was 12 (10-14.5), of the postoperative MRI 13.3 (10.5-15.5).
Controls had a higher median TMS of 13.4 (11-16), although not
statistically significant when controlled for gestational age. The
Cognitive Composite Score (CCS) of the BSID III at age one
year was 104 (60-125), the Language Composite Score (LCS) 91
(65-132) and the Motor Composite Score (MCS) 90 (46-130).
CCS and MCS were significantly lower compared to controls. In
patients with severe CHD, the preoperative TMS correlated sig-
nificantly with the BSID III Motor Composite Score (R= 0.6,
p= 0.003, Spearman Rho bivariate correlation) at one year of age,
but not with other developmental domains. In the controls, the
preoperative TMS did not correlate with any outcome parameter.
Conclusions: Our results suggest that patients with delayed brain
maturation before surgery are at higher risk for later motor impairment.
These results offer new insights into possible mechanisms of brain
injury and developmental impairments in this population.

Reference:
(1) Childs A et al. Am J Neuroradiol 2001

O8-7
Neurodevelopmental outcome in Fontan patients – is the
Norwood procedure a prognostic factor?
Hansen J.H., Rotermann I., Logoteta J., Wegner P., Herzog F.,
Scheewe J., Kramer H.-H.
Department of Congenital Heart Disease and Pediatric Cardiology,
University Hospital Schleswig-Holstein, Campus Kiel, Germany

Objective: Patients with single ventricle physiology are prone to
neurodevelopmental abnormalities. Complex surgery within
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the neonatal period may be a risk factor for brain injury and
neurodevelopmental impairment. Neurocognitive outcome at
pre-school age was compared between Fontan patients who
underwent a Norwood procedure and other single ventricle
patients who did not require complex neonatal surgery.
Methods: Verbal IQ, performance IQ and full scale IQ were
evaluated with the Hannover-Wechsler-Intelligence scale. The
german “Kognitiver Entwicklungstest für das Kindergartenalter”
(KET-KID), which is composed of a global scale for cognitive
development, a verbal and nonverbal scale, was applied to assess
cognitive functions. To identify potential risk factors for adverse
neurodevelopmental outcome, patient and procedural variables
were evaluated.
Results: Neurocognitive assessment was completed in 90 Fontan
patients at a median age of 4.1 (3.5-7.1) years. 62 underwent a
Norwood procedure, among the 28 remaining patients 16 had
placement of a systemic-to-pulmonary artery shunt, 10 underwent
pulmonary artery banding and 2 did not require any intervention
in the neonatal period. Overall, IQ-scores and percentile ranks of
the KET-KID were in the normal range and, except for the KET-
KID verbal scale, did not differ between patients who underwent a
Norwood procedure and those who did not (verbal IQ: 96± 14
vs. 92± 11, p= 0.095; performance IQ: 93± 10 vs. 92± 10,
p= 0.408; full scale IQ: 93± 12 vs. 91± 10, p= 0.177; KET-KID
global: 42± 29 vs. 33± 30, p= 0.102; KET-KID verbal: 47± 30
vs. 31± 30, p= 0.016; KET-KID nonverbal: 38± 27 vs. 37± 26,
p= 0.385). Full scale IQ was below average in 14 (23%) of the
Norwood patients compared to 10 (36%) of the remaining cases
(p= 0.192). Global KET-KID scores were below average in 17
(27%) and 10 (36%) patients (p= 0.427), respectively. Gestational
age, lower birth weight, smaller head circumference and increasing
number of complications during staged palliation were associated
with worse neurocognitive test results.
Conclusion: Neurocognitive outcomes of Fontan patients at
pre-school age were in the normal range, but performance was
lower compared to population norms. Surprisingly, the Norwood
procedure was not associated with neurocognitive test results.

O9-1
Impact of pediatric heart transplant program on the
outcome of dilated cardiomyopathy
Szabó A., Ablonczy L., Vilmányi Cs., Szatmári A.
Hungarian Institute of Cardiology Pediatric Cardiac Center,
Budapest, Hungary

Introduction: Pediatric dilated cardiomyopathy (DCM) is a multi-
factorial, progressive disease. Heart transplantation (Htx) is an
acceptable treatment option for children with end-stage heart
failure resulting from DCM. Impact of introduction of a pediatric
Htx program (2007) was analyzed.
Patients and Methods: 82 children (female/male:35/47, age at time
of diagnosis:0-17 yrs, weight:2-105 kg) with DCM (LVDD> 2
SD and/or LV-FS< 30%) were enrolled between 2000 and 2014
in our center. Tachycardia-induced (6), pacemaker-related (4),
anthracycline-induced (2) and muscular dystrophy associated (1)
cardiomyopathies were excluded. During follow-up medical
treatment, time from diagnosis to end-stage heart failure (HF)
need for VAD therapy and htx results were examined.
Results: Myocarditis was confirmed in 10 cases (8 viral, 2 auto-
immun, 10/69, 14.5%), 9 (90%), of them recovered, Htx was
necessary in 1 case. Idiopathic DCMwas diagnosed in 59 cases, 13
of them were familial (13/59, 22%). In the later group diagnosis
was established at younger age ( 4.1 yrs versus 5.6 yrs). Medical
treatment included ACEi (57/59, 97%), beta-blocker (44/59,

75%), aldosterone receptor antagonist (41/59, 69%), furosemide
(50/59, 85%), digoxin (34/59, 58%) and anticoagulation (31/59,
52%). Antiarrhythmic drug and ICD implantation were rarely
used (amiodarone 4/59, 7%, ICD 7/59, 12%). All pts with end-
stage HF before the Htx program died. After 2007 27 pts required
htx with/without VAD. Time from diagnosis to end-stage HFwas
2.3 yrs (0-12 yrs) regarding all 27 idiopathic cases. Despite intro-
ducing Htx program, 4 pst died while waiting (4/27, 15%). 15
children were transplanted without VAD therapy (15/27, 55%),
in 8 cases VAD therapy was necessary (8/27, 29%). 2 children
died during VAD treatment (2/8), 6 were succesfully transplanted
(6/8). Among the total of 21 Htx patients 2 pts died in the post-
transplant period.
Conclusions: 1. Before the introduction of Htx program all pts with
end-stage HF died. 2. The progression of pediatric DCM is rapid. 3.
Need for ICD implantation is very rare in childhood. 4. Since the
introduction of Htx program almost all pts with end-stage HF were
succesfully transplanted. 5. VAD treatment is a necessary component of
any pediatric Htx program 6. Mortality after htx is acceptable.

O9-2
RV-Function after Senning-Procedure– a Conductance
Study
Sieverding L. (1), Vollmer D. (1), Wiegand G. (1), Hornung A. (1),
Apitz C. (2), Latus H. (2), Hofbeck M. (1)
Dept. of Pediatric Cardiology, Tübingen (1); Dept. of Pediatric
Cardiology, Gießen (2); FRG

Aim: Declining RV-function is a major problem late after atrial
switch repair in patients with d-transposition of the great arteries
(d-TGA). The adequate therapeutic strategy remains unclear.
Load independent indices of RV-function may be potentially
helpful in decision making.
Methods: Between 2011-2013 16 patients with d-TGA underwent
spiroergometry, cardiac MRI and invasive conductance studies
27,1± 6,7 years (21,3 - 46,1 years) after atrial switch repair.
Results: All patients have been in NYHA-Class I-II, they reached
step 6 - 11 (median 8) during excercise test with O2-uptake of
30,1± 5,8 ml/min/kg (22,7 - 45,5 ml/min/kg). The mean end-
diastolic RV-volume amounted to 110± 22 ml/m2 (78 - 156 ml/
m2), the endsystolic RV-volume to 66± 19 ml/m2 (41 - 110 ml/
m2), stroke volume to 44± 9 ml/m2 (32 - 67 ml/m2) and cardiac
index to 3,2± 0,8 ml/min/m2 (2,1 - 4,6 ml/min/m2). The con-
ductance study showed an increase of endsystolic elastance (Ees),
enddiastolic stiffness (Eed) as well as arterial elastance (Ea) during
dobutamin stress test (Ees from 0,80± 0,44 to 1,89± 0,72 mmHg/
ml, Eed from 0,11± 0,07 to 0,13± 0,15 mmHg/ml, Ea from
0,97± 0,29 to 1,4± 0,45 mmHg/ml). A diastolic dyssynchrony
(36± 6%) mainly in the apical segments was found in all patients, a
systolic dyssynchrony (22± 10%) in 8 of 16 patients.
Conclusion: Although there is a remarkable reserve of contractility,
all indices of RV-function are in the range of a failing left ventricle.
Perhaps the course of RV-function could be better estimated by
the extent of dyssynchrony, which started as disturbed diastolic
function and may end as disturbed systolic function.

O9-3
Outcome after surgical repair of Ebstein’s anomaly in
adulthood
Gebauer R. (1,2), Popelova J. (1), Pavel P. (1), Cerny S. (1),
Skalsky I. (1), Timko F. (1), Janousek J. (2)
Department of Cardiac Surgery, Na Homolce Hospital, Prague, Czech
Republic (1); Children’s Heart Center, Motol University Hospital,
Prague, Czech Republic (2)
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Objective: To review single-institutional early and mid-term results
of surgical repair of Ebstein’s anomaly in adults.
Methods: The records (functional and echocardiographic para-
meters, surgical techniques, adverse events) of consecutive pts
undergoing repair of Ebstein’s anomaly from 2005 to 2014 were
retrospectively reviewed with a median follow-up of 2.8 yrs.
Results: A total of 42 pts were operated at a median age of 33 (range
18-67) yrs with 6/42 having had a preceding cardiac procedure.
Tricuspid valve plasty (TVP) and tricuspid valve replacement (TVR)
were performed in 20 and 21 pts, resp. Additionally bidirectional
cavo-pulmonary anastomosis was performed in 8 pts, an arrhythmia
procedure in 17, mitral valve repair in 2 and coronary artery bypass
graft in 1 pat. Four pts were re-operated (reTVR in 3 and TVR after
TVP in 1 pat) yielding a reoperation-free survival of 82.6% at 5 years.
There were 2 early and 2 late deaths with a 5-years survival prob-
ability of 83.1%. In pts undergoing TVP the proportion of significant
tricuspid regurgitation (>2nd degree) decreased from 20/20 to 6/20
after repair (P<0.001). Functional classification improved significantly
with 27/42 pts having had marked or severe limitation (NYHA
class> II) before surgery and only 6/42 at last follow-up (P<0.001).
Conclusions: Surgical treatment of Ebstein’s anomaly in adulthood
can be performed with acceptable early and late mortality and
freedom from re-operations. Significant improvement in both
tricuspid valve function and functional capacity is achieved in the
majority. Associated arrhythmia procedures are frequently needed.
(supported by MH CZ – DRO, University Hospital Motol,
Prague, Czech Republic 00064203 and by MH CZ – DRO,
Nemocnice Na Homolce - NNH, 00023884).

O9-4
Maternal and fetal outcomes of pregnancy with Fontan
circulation: a multicentric study of 59 pregnancies
Gouton M. (1), Patel M. (2), Nizard J. (3), Ladouceur M. (4)
Centre Chirurgical Marie Lannelongue, Le Plessis Robinson, France (1);
Baylor College of Medicine, Houston, Texas, USA (2); Groupement
Hospitalier La Pitié-Salpêtrière, Paris, France (3); Hôpital Européen
Georges Pompidou, Paris, France (4)

Objectives:Despite serious long-term sequelae, more and more women
with Fontan palliation reach childbearing age. However there is
paucity of data on the mid to long-term pregnancy outcomes and
management of this condition. We sought to determine maternal and
fetal outcomes of pregnancy in women with Fontan palliation.
Methods: This multicentric, retrospective study included women
with Fontan circulation followed in 13 French centers from Jan-
uary 2000 to June 2014. All pregnancies were reviewed, including
miscarriages, abortions, premature and term births. We reviewed
maternal and fetal outcomes.
Results:Thirty-seven patients had 59 pregnancies.Mean agewas 27±5
years at first pregnancy. There were 16 miscarriages (27%) and 36 live
births with 1 twin pregnancy. Cardiac events occurred in 10 (17%)
pregnancies, with no maternal death. The most common cardiac
complication was atrial arrhythmia, which occurred in 3 women. Prior
atrial arrhythmia was a significant predictor of atrial arrhythmia during
pregnancy (p=0.03). Hematological complications including throm-
boembolic/hemorrhagic events occurred in 5women antepartum, and
4 women postpartum. There was a high incidence of prematurity
(n=25/36, 69%), with a mean gestational age of 34 weeks and a mean
birth weight of 1980 g (10th percentile). Anticoagulation therapy,
regardless of medication or dose, was significantly associated with
neonatal events (p<0.01). In contrast there were more live births in
women receiving low molecular weight heparin. After a median
follow-up of 24 months, there was no significant worsening of clinical
status/cardiac function/worsening thromboembolic disease noted.

Conclusions: Women can successfully complete pregnancy with
Fontan circulation. Although there is an increase in cardiac and
hematological events during pregnancy, there is no long-term
impairment due to the pregnancy of the single ventricle function
or the Fontan circulation, and there is no maternal death. At least
prophylactic anticoagulation is recommended during pregnancy
and postpartum period to prevent thromboembolic complications.

O9-5
Riociguat treatment for pulmonary arterial hypertension
associated with congenital heart disease: a subgroup
analysis from the PATENT studies
Rosenkranz S. (1), Ghofrani H.-A. (2), Beghetti M. (3), Ivy D. (4),
Fritsch A. (5), Weimann G. (5), Saleh S. (5), Apitz C. (6), Frey R. (5)
Department III of Internal Medicine, Cologne University Heart Center,
Cologne, Germany (1); University of Giessen and Marburg Lung Center
(UGMLC), Giessen, Germany, and Member of the German Center of
Lung Research (DZL) (2); Pediatric Cardiology, Children’s Hospital,
University of Geneva, Geneva, Switzerland (3); Department of
Pediatrics, University of Colorado School of Medicine, Children’s
Hospital Colorado, Aurora, Colorado, US (4); Bayer Pharma AG,
Wuppertal, Germany (5); Pediatric Heart Centre, University Children’s
Hospital, Giessen, Germany (6)

Introduction: Riociguat treatment has shown beneficial effects
in patients with pulmonary arterial hypertension (PAH) in a
randomized, placebo-controlled Phase III trial (PATENT-1) and
its open-label long-term extension (PATENT-2). Here we
investigated the safety and efficacy of riociguat in the subgroup of
patients with persistent or recurrent PAH following complete
surgical repair of congenital heart disease (CHD) in PATENT-1
and PATENT-2.
Methods: In PATENT-1, treatment-naïve or pretreated patients
with PAH received either placebo, riociguat up to 2.5 mg three-
times daily (tid) (2.5 mg–maximum group), or riociguat up to
1.5 mg tid (1.5 mg–maximum group; exploratory) for 12 weeks.
Patients completing PATENT-1 without ongoing drug-related
serious adverse events (SAEs) were eligible to enter PATENT-2,
in which all patients received open-label treatment with riociguat.
Results: There were 35 patients with persistent or recurrent PAH
after complete surgical repair of CHD in PATENT-1, of whom
33 (94%) entered PATENT-2. At PATENT-1 baseline, 57% of
patients with PAH-CHDwere treatment-naïve, most had atrial or
ventricular septal defects (40% and 34%, respectively), all were in
WHO FC II or III (60% and 40%, respectively), and mean time
since last corrective surgery was 16.8 years. At Week 12 of
PATENT-1, patients in the riociguat 2.5 mg–maximum group
showed greater improvements from baseline in 6MWD (primary
endpoint) and a range of secondary efficacy endpoints compared with
patients receiving placebo (Table 1). Improvements in efficacy end-
points were also seen in the riociguat 1.5 mg–maximum group. Four
(11%) patients reported SAEs during PATENT-1; none were con-
sidered drug-related. One patient died owing to right ventricular
failure and worsening PAH (riociguat 1.5 mg–maximum group; not
considered drug-related) and two patients discontinued treatment;
one owing to supraventricular tachycardia and hypotension (riociguat
2.5mg–maximum group; considered drug-related) and one owing to
pneumothorax (placebo group; not considered drug-related). In the
PATENT-2 open-label extension (median treatment duration
139 weeks), the improvements in 6MWD andWHOFCobserved in
PATENT-1 persisted for up to 2 years.
Conclusions: In PATENT-1 and PATENT-2, riociguat improved
a range of clinical outcomes in patients with persistent or recurrent
PAH after complete surgical repair of CHD.

49th Annual Meeting of the AEPC S29

https://doi.org/10.1017/S1047951115000529 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951115000529


O9-6
Matrix Metalloproteinase-2 Is Associated With Cardiac
Function in Adult Congenital Heart Disease
Baggen V.J.M., Eindhoven J.A., van den Bosch A.E., Witsenburg M.,
Cuypers J., Boersma H., Roos-Hesselink, J.W.
Erasmus MC, Rotterdam, the Netherlands

Introduction: Matrix metalloproteinases (MMPs) and their tissue inhi-
bitors (TIMPs) are a family of extracellular proteolytic enzymes, which
play a key role in diverse extracellular matrix remodelling processes. In
acquired heart disease, changes in MMP profiles have been associated
with diastolic dysfunction, left ventricular (LV) hypertrophy and right
ventricular (RV) dilatation. However in adult congenital heart disease
(CHD), MMP profiles have never been described.
Methods: In this cross-sectional study, serum MMP-2, MMP-3,
MMP-9, TIMP-1 values and echocardiographic measurements were
prospectively obtained in consecutive adults with stable CHD seen at
the outpatient clinic. Exercise testing results were collected if per-
formed as routine clinical care. Log transformed biomarker values were
linearly regressed against echocardiographic and exercise data, adjusted
for age, gender, body surface area (BSA) and diagnosis.
Results: We included 425 patients (median age 33 [26-42] years,
57% male, 91% in NYHA class I) with tetralogy of Fallot

(n= 164), congenital aortic stenosis (n= 115), systemic RV
(n= 78), aortic coarctation (n= 37), arterial switch operation
(n= 18) and other (n= 13). MMP and TIMP values did not sub-
stantially differ among these diagnoses. Associations between
MMP-2 values and clinical variables are tabulated. MMP-3 was
only related to LV deceleration time (β= -22.5, p= 0.025); no
associations were found for MMP-9 and TIMP-1 values.
Conclusions: In our diverse cohort of adults with CHD, increased
MMP-2 was independently related to decreased exercise capacity, RV
dilatation, decreased RV systolic function, decreased LV diastolic
function and increased NT-proBNP. Our data therefore suggest that
MMP-2 may serve as a new biomarker in this setting, in contrast to
MMP-3, MMP-9 and TIMP-1. Further research is needed to deter-
mine the diagnostic and prognostic value ofMMP-2 in clinical practice.

O9-7
Impact of type of repair on exercise capacity in patients
with atriovenricular discordance
Does the anatomical repair have the advantage over the functional repair?
Ohuchi H., Negishi J., Noritake K., Sasaki O., Hayama H.,
Taniguchi Y., Miyazaki A., Yamada O., Kagisaki K., Ichikawa H.

National Cerebral and Cardiovascular Center, Osaka, Japan
Introduction: Anatomical repair (AR), i.e., double switch operation,
has been applied to patients with atrioventricular discordance
(AVD) due to possible disadvantages of the morphological right
ventricle and tricuspid valve for the systemic circulation. How-
ever, there has been no data demonstrating clear clinical benefits of
AR over conventional functional repair (FR).
Objectives: This study was to find determinant factors of exercise
capacity in AVD patients and to see whether AR was advanta-
geous over FR in terms of the exercise pathophysiology.
Method and Results: We measured peak oxygen uptake (PVO2: %
of normal) in 99 AVD patients (42 after AR, 37 after FR, 20
corrected transposition of the great arteries without repair [cTGA])
during cardiopulmonary exercise testing (CPX). Of those, serial
CPXs were performed to determine a rate of change in PVO2
(dPVO2/year) in 30 AR, 22 FR and 10 cTGA patients with an
interval of 10± 5 years. Although PVO2 (%) tended to be higher
in the AR than the FR group (67± 19% vs. 58± 19%, p= 0.067),
those PVO2 were lower than that (85± 13%) of the cTGA
(p< 0.01). In all subjects, age at CPX, a number of cardiac
surgeries, use of diuretics and heart rate reserve (HHR), instead of
the type of repair, independently determined PVO2 (p< 0.05 to
0.0001). In the serial study, the first to latest values of PVO2 for the
AR, FR, and cTGA was 65± 18 to 67± 17, 62± 16 to 59± 18,
90± 11 to 90± 15, respectively (p< 0.0001) and there was no
difference in the dPVO2/year among the 3 groups (p= 0.80).
Male gender and change in HRR, rather than type of repair, were
independently associated with the dPVO2/year (p< 0.05) and
HRR was independently determined by a number of cardiac
surgeries and pacemaker implantation (p< 0.01).
Conclusions:AR forAVDpatients had amarginal benefit on the exercise
capacity and its follow-up change. Greater number of cardiac surgeries,
lower HRR, and use of diuretics, rather than the type of repair, were
major determinants of lower exercise capacity in AVD patients.

O10-1
The German National Register for Congenital Heart
Defects: A clinical register that can serve as an important
basis for studies on rare diseases
Helm P. (1), Körten M.-A. (1), Abdul-Khaliq H. (2), Asfour B. (3),
Baumgartner H. (4), Diller G.-P. (4), Tutarel O. (5), Kececioglu D. (6),
Bauer U.M.M. (1,7)

Table 1. Change from baseline to Week 12 in PATENT-1
primary and secondary efficacy endpoints in patients with persis-
tent or recurrent PAH after complete surgical repair of CHD
(observed values).

Riociguat
2.5mg–

maximum

Riociguat
1.5mg–

maximum Placebo

n

Change
from

baseline n

Change
from

baseline n

Change
from

baseline

6MWD (m) 13 +39± 60 7 + 43± 54 12 0± 42
Pulmonary vascular resistance
(dyn·s·cm–5)

13 –250± 410 7 –126± 368 11 –66± 632

NT-proBNP (pg/mL) 12 –164± 317 6 –872± 1147 12 –46± 697
WHO FC, improved/stabilized/
worsened (%)*

14 21/79/0 7 29/71/0 12 8/83/8

Borg dyspnea score 13 –0.3± 1.3 7 –0.8± 0.8 12 –0.1± 2.4
EuroQol Group 5-Dimension self-
report questionnaire score

14 + 0.03± 0.18 7 + 0.09± 0.14 12 –0.05± 0.22

Living with pulmonary
hypertension score

14 –8.0± 15.9 7 –13.7± 13.2 12 –0.1± 15.8

Data are mean± SD unless otherwise indicated.
*Percentages may not add up to 100% due to rounding.

Table. 10log MMP-2 values related to clinical variables
(n= 425); *p< 0.05, **p< 0.01.

Clinical variable (exercise testing,
echocardiography or blood biomarker)

Mean change in clinical
variable per 10-fold
increase in MMP-2

p-
value

Maximum heart rate (% of target) − 5.21 0.039*
Maximum workload (% of target) − 12.06 0.006**
LV end-diastolic dimension (mm) − 0.7 0.399
Aortic sinus diameter (mm) 1.2 0.182
Interventricular septum (mm) 0.0 0.995
RV end-diastolic basal dimension (mm) 2.3 0.039*
RV end-diastolic area (cm2) 3.28 0.025*
LV ejection fraction (%) − 1.80 0.368
LV systolic dysfunction (eyeballing 0-1) 0.9 0.065
RV fractional area change (%) − 3.81 0.035*
RV systolic dysfunction (eyeballing 0-1) 0.8 0.034*
TAPSE (mm) 0.3 0.676
LV E/A ratio 0.03 0.745
LV deceleration time (ms) − 22.6 0.008**
10log NT-proBNP (pmol/L) 0.143 0.010**
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National Register for Congenital Heart Defects, Berlin, Germany (1);
Saarland University Medical Center, Department of Paediatric
Cardiology, Homburg, Germany (2); Children’s Heart Centre
Sankt Augustin, Department of Paediatric Cardiothoracic Surgery,
Sankt Augustin, Germany (3); Münster University Hospital,
Center for Adults with Congenital Heart Defects,
Münster, Germany (4); Hannover Medical School,
Centre for Internal Medicine, Department of Cardiology
and Angiology, Hannover, Germany (5); Heart and Diabetes Center
NRW, Center for Congenital Heart Defects, Bad Oeynhausen,
Germany (6); Competence Network for Congenital Heart Defects,
Berlin, Germany (7)

Introduction: Congenital heart defects (CHD) represent the most
frequent congenital disease in humans. They are characterised
by a high variability of different heart malformations, of
which each single group is extremely rare. Due to this, multicenter
research is necessary to achieve significant results. For this
purpose, a nationwide clinical register has been initiated by the
German societies of paediatric cardiology, cardiology and
heart surgery.
Methods: The National Register for Congenital Heart Defects is an
individual-related clinical register featuring a broad informed
consent given by its participants. Congenital and acquired cardiac
diagnoses, as well as courses of disease, operations and catheter
based interventions are recorded on the basis of medical reports.
Coding takes place according to the International Paediatric and
Congenital Cardiac Code. A central database system facilitates
contacting patients and relatives for surveys and studies at any time.
The range of diagnoses of currently 32,079 living patients is
presented here.
Results: The average age is 15.6 years (SD= 13.1, minimum< 1
year; maximum 94 years). The sex distribution is well-balanced
(16,182 [50.4%] male; 15,897 [49.6%] female). The distribution
of main diagnoses approximates prevalence data as assumed
according to available literature. Thus, representative studies
are feasible.
Among the secondary diagnoses, chromosome anomalies such as
Down’s syndrome, Turner syndrome and DiGeorge syndrome
stand out. Preterm delivery and Eisenmenger’s syndrome can be
cited as significant concomitant features.
Conclusions: The clinical register comprises data on a variety of
patients with CHD. These data can be used as a basis for epide-
miological, clinical and genetic studies. Due to its considerable
extent and thus the option to reach unusually high patient
numbers for even rare diagnoses, the register also represents a
unique platform for research projects beyond Germany.

O10-2
The changing epidemiology and outcome in hypoplastic
left heart syndrome in Sweden. Results of a national cohort
study 1993-2013
Mellander M. (3), Öhman A. (1), Bergman G. (1), Sonesson S.E. (1),
El-Segaier M. (2), Hanseus K. (2), Malm T. (2), Nilsson B. (3),
Rydberg A. (4), Mellander M. (3)
Department of Women’s and Children’s Health, Karolinska Institutet,
Stockholm, Sweden (1); Children’s Heart Center, Skåne University
Hospital, Lund, Sweden (2); Queen Silvia Childrens Hospital,
Sahlgrenska University Hospital, Gothenburg, Sweden (3); Department
of Clinical Sciences, Pediatrics, Umeå University, Umeå, Sweden (4)

Introduction: In Sweden pediatric cardiac surgery was centralized in
1993 to Lund and Gothenburg and Norwood surgery for HLHS has
been offered in both centers since 1993. Since then postoperative
survival and prenatal detection rate has gradually increased.
Objective: To describe the changing epidemiology and outcome in
hypoplastic left heart syndrome (HLHS) on a national level.
Methods: This is a retrospective national cohort study covering all
of Sweden. Registry data were collected on all patients with
HLHS undergoing Norwood surgery 1993-2013 and on all live-
borns with HLHS for the period 1997-2010. The prevalence at
18 weeks gestation was calculated from postnatal and fetal registry
data from the western part of Sweden and used as an estimate on
the national level. A diagnosis of HLHS required all of the
following: 1/mitral atresia and/or aortic atresia, 2/hypoplasia of
the ascending aorta, 3/severe hypoplasia of the left ventricle, 4/no
additional cardiac defects. No cases were lost to follow-up.
Results: 139 patients with HLHS had Norwood surgery 1993-
2013. 79/139 (57%) were alive in August 2014. Transplantation-
free survival increased for each 5 year period (p= 0.0011) and the
5-year postoperative survival probability for patients born 2008-2013
was 88% for boys and 73% for girls. Significant risk factors for death
were lower birth weight (p=0.0023) and female sex (p=0.0013).
The prevalence at 18 weeks gestation was estimated at 20/
100.000. Based on this there were 280 fetuses with HLHS in
Sweden 1997-2010, 141 were born alive and 95 were operated.
The prenatal detection rate increased from 37/90 (41%) 1997-
2001 to 69/89 (78%) 2007-2010, the proportion who were
born alive decreased from 61/90 (68%) to 29/89 (33%) while the
proportion of live-borns undergoing surgery increased from 38/61
(62%) to 24/29 (83%). The proportion alive in August 2014 was
15/90 (17%) 1997-2001 and 19/89 (21%) 2007–2010.
Conclusion: The increasing proportion of terminations because of
HLHS is counterbalanced by an increasing proportion of live-
borns undergoing surgery and by an improving postoperative
survival resulting in a largely unchanged number of survivors.
These results may have implications for prenatal counselling and
for planning of postnatal resource utilization.

O10-3
Serial non-invasive blood pressure measurements in
neonates of mothers with early-onset preeclampsia:
a case control study
Karatza A.A., Papadopoulou C., Panagiotopoulou O., Skaltsa N.,
Kolovou V., Dimitriou G.
Department of Paediatrics, Neonatal Intensive Care Unit University of
Patras Medical School, Patras, Greece

Introduction: Preeclampsia is associated with increased long-term
risk of hypertension and cardiovascular disease in the mother and
child. Early onset preeclampsia is considered to be a consequence
of fetal disorder, has distinct cardiac and vascular characteristics
and may thus represent a separate disease entity. Early onset

Table. Secondary diagnoses and concomitant features of recor-
ded cases of CHD

Maincardiac
diagnosis* n = total VSD ASD TOF AV CoA SV PV AVSD TGA PAD HLHS Other

32,079 9,281 5,021 2,669 2,229 2,143 1,992 1,709 1,636 1,462 1,070 463 2,404

Trisomy 21 1,369 352 129 53 7 11 8 3 753 0 30 0 23

Turner
syndrome 51 2 6 0 13 23 0 0 2 0 0 2 3

DiGeorge
syndrome 214 28 4 88 2 38 46 3 2 0 0 0 3

Premature
infant 1,372 431 296 106 45 66 64 93 33 35 117 15 71

Eisenmenger’s
syndrome 132 52 1 10 0 4 19 1 29 2 10 0 4

*VSD = ventricular septal defect; ASD = atrial septal defect; TOF = tetralogy of Fallot; AV = aortic valve
malformation; CoA = coarctation of the aorta; SV = single ventricle; PV = pulmonary valve malformation;
AVSD = atrioventricular septal defect; TGA = transposition of the great arteries; PAD = persistent arterial
duct; HLHS = hypoplastic left heart syndrome
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preeclampsia is diagnosed before 34 weeks of gestation and carries
the greatest risk of long-term cardiovascular sequelae. However,
there is paucity of data concerning blood pressure (BP) values in
the offspring during the neonatal period.
Methods: BP was measured with an oscillometric monitor at birth,
daily during the first week of life and then weekly up to discharge
from the Neonatal Unit in 68 neonates of mothers with early-
onset preeclampsia and in 68 neonates of normotensive mothers
matched for gender, gestational age and twinning.
Results: The two groups did not differ regarding maternal smoking
status, diabetes or antenatal corticosteroid exposure, whereas off-
spring of mothers with early-onset preeclampsia had lower mean
birth weight SDS-scores (−0.78± 0.77 versus −0.32± 0.86,
p= 0.001). Repeated measures ANOVA showed that both early
onset preeclampsia and postnatal age, as expected, had a significant
effect on systolic and diastolic BP during the first 4 weeks of
life after adjusting for birth weight SDS-score (p=0.003 and
p<0.0001, respectively). Paired comparisons showed no difference
between the groups in systolic and diastolic BP at birth and the 1st day
of life, whereas neonates of preeclamptic mothers had higher systolic
and diastolic BP values at all other time points that BP was measured.
Conclusion: Our findings are in line with other studies that have
reported a positive association between hypertensive disorders of
pregnancy and offspring BP. We demonstrated that neonates
whose mothers developed early onset preeclampsia have increased BP
values and documented that these differences are detectable since the
first days of life, prior to exposure to postnatal environmental factors
that are likely to influence BP. The lack of difference in BP measure-
ments during the first 24 hours of age may be attributed to the adap-
tation process to extrauterine life or maternal medication exposure.

O10-4
Feasibility of pulse oximetry screening for critical
congenital heart defects after home births and early
discharge in the Netherlands: a prospective study
Narayen I.C. (1), Blom N.A. (1), Verhart M.S. (1), Smit M. (1),
Posthumus F (2), van den Broek A.J.M. (3), Havers H. (4),
Haak M.C. (1), te Pas A.B. (1)
Leiden University Medical Center, Leiden, the Netherlands (1);
Cooperation of community midwives in the Leiden region, LEO, Leiden,
The Netherlands (2); Department of Pediatrics, Diaconessenhuis Leiden,
Leiden, the Netherlands (3); Department of Pediatrics, Rijnland
Ziekenhuis, Leiderdorp, the Netherlands (4)

Introduction: Studies have shown evidence for universal neonatal
screening for critical congenital heart defects (CCHD) with pulse
oximetry (PO). However, the feasibility of CCHD screening after
homebirth is unknown. We assess the feasibility of PO screening
in the Netherlands, where there is a high percentage of homebirths
and early discharge after delivery in hospital.
Methods: From October 2013 a feasibility study was performed in the
Leiden region. At home or in hospital pre and post ductal SpO2 are
measured≥1 hour after birth in term low-risk infants usingNellcor PO
[Figure 1]. The measurement is repeated at day 2 or 3. Infants with
positive screenings are assessed at the pediatric department and echo-
cardiography is performed in case of persistent abnormal SpO2. An
acceptability questionnaire was sent to the mothers and screeners were
asked if the screening should be implemented universally.
Results: 3059 infants have been screened (99% of infants of whom
parents consented). In 33 infants screening was positive, of which 6
were not recognized and not referred. In 16 positive referred
screenings, we detected 5 non-critical CHD, 5 infants with per-
sistent pulmonary hypertension or wet lung, 1 meconium aspira-
tion, 2 polycythaemias, 3 infants received sepsis therapy. In 9 infants

measurements were normal in the hospital. No CCHD was detected
and there were no false negative screenings. Median (IQR) pre and
post ductal SpO2 in the first hour of life was 99% (98-100) and 99%
(97-100) respectively (n=382). Of the responding mothers 69%
would absolutely recommend the test to others (25% probably, 6%
neutral, 1% probably not, 0% absolutely not). 82% of the screeners
think that the screening should be universally implemented in the
Netherlands (13% neutral, 5% disagree).
Conclusions: This is the first European pilot study assessing CCHD
screening in a country with home birth and early discharge from
hospital. In this settingCCHD screening is feasible and detects potential
life-threatening pathology in newborns. Median pre and post ductal
SpO2 in the first hour of life is already 99%. Most mothers would
recommend the test to others and the majority of screeners want the
screening to be universally implemented in the Netherlands.

O10-5
High prevalence of low serum 25-hydroxyvitamin D levels
and secondary hyperparathyroidism in Fontan patients:
need for increased surveillance of vitamin D status
Holler F. (1),Hannes T. (1),Germund I. (1), EmmelM. (1),Hoyer-KuhnH.
(2), Khalil M. (3), Sreeram N. (1), Udink ten Cate F.E.A. (1)
Department of Pediatric Cardiology, Heart Center Cologne,
University Hospital of Cologne, Cologne, Germany (1); Department
of Pediatrics, Children’s Hospital, University of Cologne, Cologne,
Germany (2); Pediatric Heart Center, Justus-Liebig University,
Giessen, Germany (3)

Background: Suboptimal vitamin D status may negatively affect many
organ functions. Limited data exist on the vitamin D status in Fontan
patients. The aims of this study were to determine the prevalence of
low serum 25-hydroxyvitamin D (s25[OH]D) levels among Fontan
patients, and to explore potential risk factors for vitamin D deficiency.
Methods:A retrospective chart reviewwas performed of Fontan patients
who had been screened for vitaminD status. VitaminD deficiencywas
defined as a s25(OH)D level of<20 ng/ml. The neutrophil-
to-lymphocyte ratio (NLR), a marker of systemic inflammation, was
calculated in all patients. Associations between laboratory measure-
ments and patient characteristics were explored.
Results: Data were collected from 27 Fontan patients (55.6% male,
mean age 8.1±5.3 years). Protein-losing enteropathy (PLE) was
diagnosed in 6 patients (22.2%). Mean s25(OH)D level was
14.1±10.4 ng/mL. Vitamin D deficiency was found in 19/27 patients
(70.3%), and a severe vitamin D deficiency (<10 ng/mL) was observed

Figure 1.
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in 12/27 patients (44.4%). s25(OH) D levels were not significantly
lower in PLE patients. Patients with increased skin pigmentation had
significantly lower s25(OH)D levels (7.9±5.5 ng/mL vs 16.7±
5.5 ng/mL, p=0.04). No further parameters were associated with low
s25(OH)D.Hyperparathyroidismwas present in 5/21 (23.8%) patients,
and was more prevalent in PLE patients (PLE: 4/5 patients, 80.0%; vs
non-PLE: 1/16 patients, 6.3%; p<0.001). Interestingly, circulating
parathyroid hormone correlated with parameters of systemic inflam-
mation (NLR: r=0.484, p=0.026; relative lymphocyte count:
r=−0.635, p=0.002). Vitamin D supplementation significantly
increased s25(OH)D levels (p<0.0001), and was accompanied by a
reduction in parathyroid hormone concentration (p=0.032).
Conclusions: A high prevalence of vitamin D deficiency was found
among Fontan patients, independent of age, time after Fontan proce-
dure, ventricular morphology, and presence of PLE. A potential
important link between parathyroid hormone and systemic inflamma-
tion is suggested. Further studies are needed to elucidate the clinical role
and mechanisms underlying vitamin D deficiency in Fontan patients.

O10-6
Human Leucocyte Antigen, Infections and Systemic
Inflammatory Biomarkers in Early Atherosclerosis in
Children and Adolescents with Type 1 Diabetes
Odermarsky M., Pesonen E., Maxedius A., Sorsa T., Pussinen P., Liuba P.
Pediatric Heart Center, Lund, Sweden

Background: This prospective study focuses on factors associated
with arterial damage in children with type 1 diabetes (T1D).
Materials and Methods: Eighty children and adolescents with T1D
(mean age 15, range: 8-20 yrs; mean diabetes duration 7, range: 0.5
to 19 years) were investigated twice, approximately 2 years apart,
for carotid artery intima-media thickness (cIMT) and compliance
(CAC), flow-mediated dilatation (FMD) of the brachial artery,
and plasma levels of matrix metalloproteinase (MMP)-8. HLA
genotypes were determined in dried spots of peripheral blood by
polymerase chain reaction followed by hybridization assay. The
number of respiratory tract infections (RTI) during the past year
was obtained by a questionnaire in 56 patients.
Results: cIMT progression (% change of cIMT from baseline)
correlated inversely with the % changes of both CAC (p= 0.04,
r=− 0.3, n= 62) and FMD (p= 0.03, r=− 0.3, n= 67). RTI
frequency correlated significantly with cIMT progression irre-
spective of age, diabetes duration, BMI, and HbA1c (p= 0.03,
r= 0.3, in multivariate analysis). When patients were divided in
relation to DQ2/8 genotype and RTI, the association of DQ2/8
with cIMT progression remained significant in patients with over
three infections/year (p= 0.04, r=0.3). During follow-up, the group
of DQ2/8 patients with CRP>1mg/l showed significantly higher
levels of plasma MMP-8 than the non-DQ2/8 group.
Conclusions: Diabetes-risk genotype DQ2/8 and inflammation con-
tribute to vascular changes in children and adolescents with T1D.

O10-7
Cardioprotective Effect of Metformin Against
Doxorubicin Cardiotoxicity in Rats
Argun M (1), Uzum K. (1), Sonmez M.F. (2), Ozyurt A. (1),
Karabulut D. (2), Soyersarıca Z. (3), Cilenk K.T. (2),Unalmıs S. (2),
Pamukcu O. (1), Baykan A. (1), Narin F. (4), Elmali F. (5), Narin N. (1)
Erciyes University Medical Faculty, Department of Pediatrics, Division of
Pediatric Cardiology, Kayseri, Turkey (1); Erciyes University Medical
Faculty, Department of Histology and Embryology, Kayseri, Turkey (2);
Erciyes University Medical Faculty, Hakan Çetinsaya Experimental and
Clinical Research Center, Kayseri, Turkey (3); Erciyes University
Medical Faculty, Department of Medical Biochemistry, Kayseri,

Turkey (4); Erciyes University Medical Faculty, Department of
Biostatistics and Medical Informatics, Kayseri, Turkey (5)

Introduction: The clinical use of doxorubicin, which is a strong
antineoplastic agent, is limited due to its cardiotoxic side effects.
Metformin is a drug with anti-hyperglycemic effects, and it has
been shown to have a cardioprotective effect on left ventricular
function in experimental animal models of myocardial ischemia.
The present study investigated the cardioprotective effect of
metformin in rats with doxorubicin cardiotoxicity.
Methods: Forty male, 10-week-old Wistar albino rats were randomly
divided four groups. The control group rats were intraperitoneally
administered saline solution twice a week, four doses in total. The
doxorubicin group rats received (cumulative dose: 16mg/kg) intra-
peritoneally. The metformin group rats received metformin with
gavage. The doxorubicin+metformin group rats received doxor-
ubicin (cumulative dose: 16mg/kg) intraperitoneally and metformin
orally with gavage.
Left ventricular functions were evaluated by using M-mode
echocardiography one day after the last dose of doxorubicin. Heart
tissue samples were histopathologically examined. Cardiomyocyte
apoptosis was detected using in situ terminal deoxynucleotide
transferase assay (TUNEL). Serum brain natriuretic peptide and
C-type natriuretic peptide levels were measured. Catalase, super-
oxide dismutase, glutathione peroxidase, and tumor necrosis factor
alpha levels were analyzed in the heart tissue.
Results: Our results showed that doxorubicin treatment caused
significant deterioration in left ventricular functions by echo-
cardiography, histological heart tissue damage, and increase in
cardiomyocyte apoptosis. The while, doxorubicin +metformin
group showed protection in left ventricular function, inhibition of
cardiomyocyte apoptosis (Figure).
Conclusion: The present study provided evidence that metformin
has cardioprotective effects against doxorubicin cardiotoxicity.

O11-1
Acute Desaturation Following Balloon Angioplasty of
Aortic Arch Obstruction after Norwood Surgery
Penford G., Yong S., Mehta C., Bhole V., Dhillon R., Stumper O.
Birmingham Children’s Hospital, Birmingham, UK

Introduction: Obstruction of the reconstructed aortic arch is a
recognized complication after Norwood surgery, this can be

Figure. M-mode left ventricle echocardiography examination
in experimental groups. (a; control group, b; doxorubicin group,
c; metformin group, d; doxorubicin +metformin group).
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addressed by balloon angioplasty prior to stage 2 surgery (cavo-
pulmonary (CP) shunt.) However, the increased afterload created by
the arch obstruction can act as an important driving pressure for pul-
monary blood flow. Thus, relief of arch obstruction after Norwood
may lead to acute desaturation. This report seeks to describe occurrence
and management options for this phenomenon.
Methods: Retrospective, single center case-note review of all
post-Norwood patients who underwent balloon angioplasty of
aortic arch obstruction between 2008 and 2014. Success of
angioplasty was considered a reduction of invasive peak gradient to
<10 mmHg.
Results: Norwood surgery was performed in 232 neonates, with
195 surviving to pre-stage 2 catheter (84%). Balloon angioplasty to
re-coarctation was performed in 52 (26%) patients, three inter-
ventions were unsuccessful, two underwent re-intervention. Of
these, 15 (29%) suffered acute severe desaturation (drop of >10%).
One (age < 3 months) underwent emergency Sano conduit
revision, 1 underwent emergency CP shunt within 12 hours, 2
underwent CP shunt < 7days, 2 desaturated > 10% but were
managed conservatively and underwent elective CP shunt. Nine
patients (18%) underwent concomitant stenting + /- upsizing of
the RV-PA conduit or BT shunt, see figure 1 for example
angiography. In these patients, stage 2 surgery was deferred until
the child achieved optimum age and weight, (median 54 days (31-
102)). Two patients had transient complete heart block, one
patient had VT requiring DC cardioversion.
Conclusion: Balloon angioplasty of significant aortic arch obstruction
after Norwood 1 surgery can result in acute severe desaturation
requiring early intervention. This complication must be anticipated.
Concomitant stenting of the RV-PA conduit or BT shunt is an
effective technique to address this problem. It is recommended
that operators are prepared to stent the RV-PA conduit or BT
shunt to avoid emergency conduit revision or high risk early
cavopulmonary shunt.

O11-2
Embolization of Veno-venous Collaterals after the Fontan
Operation is Associated with Decreased Survival
Poterucha J.T., Johnson J.N, Taggart N.W., Cabalka A.K.,
Hagler D.J., Driscoll D.J., Cetta F.
Mayo Clinic College of MedicineRochester, Minnesota, USA

Introduction: After Fontan operation, hemodynamically significant
veno-venous collateral (VVC) vessels can lead to systemic arterial
desaturation. Outcomes after embolization of VVC have not
been determined. We sought to determine the frequency of and
outcomes for patients undergoing VVC embolization after Fontan
operation.
Methods: We retrospectively analyzed clinical and hemodynamic
data of patients who underwent cardiac catheterization after the
Fontan operation from 1995-2014 at Mayo Clinic. Clinical,
imaging, and hemodynamic data from patients with VVC were
compared based on intervention (embolization) versus non-
intervention.
Results: 496 patients with prior Fontan operation were identified.
109 VVC were identified in 72 patients (37 males, mean age
26± 12 years). VVC most commonly originated from the inno-
minate vein (43%), inferior vena cava (IVC)/hepatic vein (20%),
and the superior vena cava (19%) and most commonly connected
to the right upper pulmonary veins (31%), left upper pulmonary
veins (23%), directly to the pulmonary venous atrium (18%), and
the coronary sinus (17%). Embolization was performed in 31/72
patients (43%). Following embolization, no improvement was
demonstrated in systemic oxygen saturation, hemoglobin con-
centration, and cardiac index declined. Overall, fifteen patients

Figure 1. A, Aortic re-coarctation. B, Stenosed proximal Sano.
C, Above conduit post-stenting.
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(21%) died at a mean of 2.8± 4 years after embolization. 5-year
survival of patients with VVC undergoing embolization was 74%
compared to 92% in those patients who did not undergo embo-
lization (p< 0.01) (Figure). In multivariate analysis, significant
predictors of death were embolization (HR= 9.3 [95% CI, 2.8 –
42], p= 0.0001); atriopulmonary Fontan (HR= 4.2 [95% CI,
1.4 – 15], p= 0.01), and heterotaxy (HR= 3.7 [95% CI, 1.0 – 15],
p= 0.05).
Conclusion: This is the first investigation to examine outcomes after
embolization in patients with VVC after Fontan operation. We
observed a significantly decreased 5-year survival in patients
who had embolization. Additionally, after embolization no benefit
was demonstrated in systemic arterial oxygen saturation and
hemoglobin concentration and cardiac index was decreased.
Embolization of VVC in patients after Fontan should be avoided
especially in patients with atrio-pulmonary type Fontan and het-
erotaxy. These patients may benefit from the “natural” fenestra-
tion that VVC provide.

O11-3
Transcatheter pulmonary valve implantation (TPVI):
3D-roadmapping in grown-up congenital heart disease
Stenger A., Dittrich S., Glöckler M.
Pediatric Cardiology, University Hospital Erlangen, Erlangen,
Germany

Introduction: Three dimensional rotational angiography (3DRA) is
a useful technique for ruling out coronary compression in pre-
testing for transcatheter pulmonary valve implantations (TPVI):
One single contrast admission in the aortic root while high
pressure ballooning the pulmonary artery (PA) shows the spatial
relationship of the coronaries to the position to the planned
stented pulmonary valve. Selective angiographies of single cor-
onary arteries become unnecessary. The 3D information from the
3DRA additionally enables intra-procedural 3D guidance after
integration and overlay of routinely performed pre-interventional
MRI.
Methods and Results: Between September 2012 and December
2014, 33 patients were analysed after pre-testing and TPVI with
3DRA and 3D-guidance in the cardiac catheterization
laboratory. 3DRA helped to rule out contraindications for
TPVI like coronary compressions in 3 cases. In 30 cases, TPVI
were successfully performed. 3D-guidance with MRI overlay
was used in 20 patients. Radiation dose, consumption of
contrast dye and fluoroscopy time were analysed. In the 3D-
guided group median dose-area product (DAP) was 4741.8
(1010.9-12944) µGym2, contrast consumption 2.3 (1.0-3.8)
ml/kg and fluoroscopy time 22 (7.8-126.5) minutes compared

to the non-guided group with DAP of 4513.4 (1861-19820)
µGym2, contrast consumption of 2.6 (1.4-7.1) ml/kg and
fluoroscopy time of 33.6 (9.4-66.3) minutes [Median, (Min-
Max)]. In follow-up, no complications like stent fracture or
endocarditis occurred.
Conclusions: 3DRA while pre-testing safely displays coronary
compression. MRI-overlay is possible by 3D-3D registration with
the 3DRA, facilitates TPVI and has the potential to reduce
fluoroscopy time, radiation and contrast dye.

O11-4
Single center experience on cutting balloon angioplasty in
the treatment of branch pulmonary artery stenosis after
surgery in small children
Celebi A., Kiplapinar N., Bulut M.O., Yucel I.K., Hekim Yilmaz E.,
Kucuk M., Erol N., Balli S.
Department of Pediatric Cardiology, Dr Siyami Ersek Thoracic and
Cardiovascular Surgery Center, Istanbul, Turkey

Introduction: Cutting balloon angioplasty (CBA) is a promising
technique for the treatment of highly challenging vascular stenosis
especially in peripheral pulmonary artery stenosis. We will present
our experience on CBA for the treatment of branch pulmonary
stenosis (BPS) in childhood.
Methods: Seventeen children <5 years old, median age of 18 (4.5-
54) months, median weight of 9 kg (5.5-16), with BPS after sur-
gical repair of congenital heart diseases treated with CBA were
prospectively analyzed. We used staged approach for dilation of
stenotic vessel to avoid rupture. After CBA, further dilation was
performed with optimal size low pressure balloon (LPB), and if it
was not effective, dilated 1-2 mm< optimal size high-pressure
balloon (HPB) was used. If result was insufficient, optimal size LPB
was used again.
Results: Diagnosis of children was s/p Jatene in 12, s/p tetralogy of
Fallot in 2, repaired truncus arteriosus in 2, s/p Glenn in 1.
Twenty-eight vessels were dilated with CBA. Stenotic vessels
were RPA in 4, LPA in 2, bilateral pulmonary artery in 11. Nine
vessels underwent subsequent LPBA and 19 vessels underwent

Figure.

Figure.
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HPBA. The diameter of the vessels increased from 3.2± 1.08 to
5.2± 1.4 mm (p <0.001). The RV/LV pressure ratio decreased
from 0.92± 0.14 to 0.59± 0.17 (p= 0.001). Vessel diameter
increased by >%50 in 14 patients; procedural success rate was
82%. Increase in vessel diameter <%50 was observed in 2 patients,
CBA was failed to dilation in 1 patient. Patients with supra-valvar
stenosis after Jatene procedure were least responsive group (2/5).
Success rate was significantly higher in patients who underwent
additional HPBA as compared with additional LPBA (%95 vs %
66). The procedure and fluoroscopy times were 213± 56 and
58± 16 minutes, respectively. In one s/p Jatene patient, ascending
aorta to the RPA fistula was developed and underwent to surgery
due to significant residual shunt after device closure. No procedure
related mortality was observed. At a median follow-up of
15 months, 2 patients who successfully treated with CBA under-
went operation for supra-valvar pulmonary stenosis.
Conclusions: CBA is a feasible technique for treatment of BPS.
CBA can be useful to delay the intervention up to appropriate age
for pulmonary stent implantation.

O11-5
Is ultrasound guided vascular access for cardiac
catheterization safe and fast? Prospective and
randomized study
Surmacz R., Moszura T., Bobkowski W., Baszko A., Siwińska A.
Department of Paediatric Cardiology, Poznan University of Medical
Sciences, Poznan, Poland

Objectives: This prospective and randomized study was designed to
assess the safety and efficacy of two methods of vascular access
obtaining - anatomy/pulse palpation or ultrasound (USG) guided.

Methods: in patients qualified for cardiac catheterization venous
(group V) and/or arterial (group A) access was chosen based on the
type of the study and anatomy. Patients were randomized to
cannulate the vessel using anatomy/pulse palpation or USG. Two
experienced operators participated.
Results: in 105 patients we obtain 88 venous and 44 arterial
accesses. In the group V: 9 (10%) patients have right internal
jugular vein punctured, 79 (90%) either right (51patients) or left
(28 patients) femoral vein. In group V ultrasound guided puncture
was utilized in 47 (53%) patients. In the group A, either right (34
patients) or left (10 patients) femoral artery was punctured, USG
was used in 30 (68%) – Table 1.
Conclusions:

1. USG guided vascular access is shorter and needs less punctures to
complete.

2. In the study group, in both methods complications were benign,
rare and transient.

O11-6
Patent ductus arteriosus closure (PDA) by Amplatzer Duct
Occluder II additional size (ADOIIAS) in premature
infants less than 1500 grams
Morville P., Akhavi A, Mauran P., Charbonneau A.
American Memorial Hospital REIMS France

Objective: Treatment of PDA in micropremies less than 28 wks GA
is a dilemna when medical treatment fails or is contraindicated.
Conservative therapy and surgical ligation are other alternatives.
Considering the complications of these treatments and the advent
of ADOIIAS, we developed a program of PDA closure by inter-
ventional catheterism to close Hemodynamic Significant
(HSPDA) in very preterm infants.
Methods: HSPDA was defined by high pulmonary blood flow and
low organ blood flows and a tubular duct diameter> 1.5 mm/kg.
Procedures were done in cath lab and babies anesthetized (keta-
mine-sufentanil-midazolam). A 4 F sheath was inserted via the
femoral vein and the Torqvue catheter positioned into the des-
cending thoracic aorta. The ADOIIAS occluder was delivered
under lateral X ray and ultrasound (US) guidance, without con-
trast injection. It was first used on four babies> 2 kg.
Results: fifteen infants were included. The mean birth weight was
788± 162 g (550-1400) mean gest age 26.55± 1.55wks. In this
series three infants presented pulmonary hemorrhage, nine renal
failure, six were under mechanical ventilation and three pulmon-
ary hypertension + nitric oxide. Mean weight at catherization was
984± 186 g (680-1400). Mean age at procedure was 19± 6days
(10-44). Mean Procedure duration was 25± 6 min (15-40) and
mean X ray exposure 11± 5 min (7-18). Mean DA diameter was
3.27± 0.53 mm (2,3-4,2) and length 4.66± 0.93 (3-6). Fourteen
ADOIISA were released 4× 2(4), 4 × 4(3), 5 × 2(6), 5 × 4(1) mean
waist diameter 4.5± 0.5 mm. Two were repositioned and two
switched to a larger size due to instability and periprothetic shunt

Table 1.

Randomization
(patients)

Conversion
(patients.)

Mean time
to

conversion
(s)

Procedure
duration
(min) p

Switch to
other site
(patients)

Group V
USG 43 1 500 48,7± 20,7 0,65 5
Anatomy 45 5 934 47,8± 22,5 11

Group A
USG 28 1 180 57,5± 27,9 0,22 5
Anatomy 16 3 470 48,1± 22,1 3

Table 3. Results in the group A - Table 3.

Group A

BSA (m2) p
Age

(months) p
Time to

complete (s) p
Punctures
(number) p

USG 0,49± 0,30 0,44 14 (0-199) 0,74 199,9± 170,3 0,11 1,3± 0,5 < 0,02
Anatomy 0,52± 0,29 9,5 (3-143) 284,1± 161,1 2,9± 2,7

Table 2. Results in the group V - Table 2.

Group V

BSA (m2) p
Age

(months) p
Time to

complete (s) p
Punctures
(number) p

USG 0,61± 0,41 0,94 14 (0-199) 0,94 145,5± 123,0 0,007 1,2± 0,0 < 0,001
Anatomy 0,58± 0,37 12(0,1-207) 283,0± 308,2 2,9± 3,0

Table 4. Complications (*significant difference)

Group V

Bruise/
Hematoma*

A-V
fistula Thrombosis

Transient
ischemia Bleeding

Vessel
injury

USG 0 0 0 1 0 0
Anatomy 5 1 0 0 0 0

Group A
USG 8 0 0 2 1 0
Anatomy 3 0 0 1 0 0
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(DA diameter 3.5 mm and waist diameter 4 to 5 mm). Two
transitional intraprothetic shunts were closed in the following
days. Post procedure events: higher oxygen requirements, oligury
(4) and diuretics, Pulmonary Hypertension (3 Nitric Oxide), one
post closure syndrome, blood transfusion (3) Three infants died. One
due to an hemopericardium which was drained (680 g); One infant
whowas previously anuric, died ten days after the closure. One death,
one month after the procedure, was due to a fulminant enterocolitis.
Conclusion: Interventional catheterism can be considered as an alter-
native to other treatments to close HSPDA with the ADOIIAS in
very premature infants when combining X-ray and US.

O11-7
Perimembranous Ventricular Septal Defect Device
Closure: Choosing between ADOI and ADOII
El Sisi A., Hamza H., Sobhy R.
Pediatric Cardiology Unit, Department of Pediatrics, Cairo University,
Cairo, Egypt

Background:Transcatheter closure of perimembranous ventricular septal
defects (pmVSDs) is a well-established procedure. Recently, Amplatzer
duct occluders (ADO) I and II have been reported to close large series
of pmVSDs successfully (off-label use). ADOs are economical com-
pared with the standard Amplatzer VSD occluders; a major con-
sideration in developing countries with low budget programs.
Aim of the work: We report closure of symptomatic, hemodyna-
mically significant pmVSDs using the ADOI and ADOII devices.
Although there are no set criteria for choosing between ADOI and
ADOII, the former’s price tag includes snare and long sheath.
Thus, we aim to predetermine device usage based on transthoracic
echocardiography (TTE) findings.
Methods: Between March 2013 and November 2014, 30 patients
had transcatheter closure of pmVSDs using the ADO devices. The
median age was 4.5 years (range: 1.1-54 yrs) and median weight
was 15 kg (range: 6-87 kg). ADOII could not be used in VSDs
larger than 6 mm and/or with a large aneurysm. The median VSD
size as assessed by echocardiography was 6 mm (range: 3-12 mm),
while by angiography it was 5 mm (range: 3-9.5 mm).
Results: The median flouroscopy time (FT) was 8minutes (range: 5-
38min). We inserted ADOI in 14 patients and ADOII in 16 patients
(no significant difference between median age and weight in each
group). VSD size was significantly larger and FT was longer in ADOI
patients; the device type matched what was decided from TTE data in
85% of cases. Follow up ranged from 1-21months (median 8months).
Themean LVEDD z-score of the patients was 1.1 before VSD closure,
while it was 0.63, 0.35 and 0.23 at the 1-month, 3-month and last
follow up, respectively. Complete closure rates immediately, at
24 hours and at last follow-up were 80%, 90% and 94% respectively.
No patient developed heart block or any other complication.
Conclusion: ADOI and ADOII are equally safe and effective in
pmVSD closure. ADOII use, although cheaper than ADOI, is
limited to smaller VSDs. The choice between ADOI and ADOII
can be decided by TTE prior to procedure which is convenient in
low economic programs.

O12-1
Automatic computerized evaluation of resting ECG in
preparticipation screening of young athletes: validation
study
Slaby K. (1), Prochazka M. (1), Kubus P. (2), Mohyla F. (3),
Stranik A. (3), Radvansky J. (1), Hanuliak M. (3), Janousek J. (1)
University Hospital in Motol, Department of Rehabilitation and Sports
Medidicne, Prague, Czech Republic (1); University Hospital in Motol,

Children’s Heart Centre, Prague, Czech Republic (2); Medical
Technologies CZ a.s., Prague, Czech Republic (3)

Introduction: There is ongoing debate on inclusion of resting ECG
as part of pre-participation examination of asymptomatic compe-
titive athletes. The aim of this study was to test newly designed
computer algorithm for detection of ECG abnormalities according
to the Seattle criteria for pre-participation examination of adoles-
cent and young adult athletes.
Methods: Seattle criteria were split into 16 binary items and final
binary statement was added. Computerized standard 12-lead
ECGs were obtained using a device compatible with AHA stan-
dards (BTL 08-LC, BTL Industries, UK) from consecutive
examinations of athletes and from selected patients with cardiac
disease of comparable age. Reference evaluation of all items in all
records was obtained by agreement of two skilled physicians.
Prototype of computer algorithm was developed as extension of
marketed software (BTL CardioPoint 2.23) developed by Medical
Technologies CZ, a.s. Items were classified (highest priority first)
as abnormal, borderline or normal. Borderline ranges of measured
parameters (e.g. PR interval, QRS duration) were extension of
abnormal range depending on mean error of automatic measure-
ment. Both abnormal and borderline findings were regarded to
reflect pathology. If automatic algorithm failed to evaluate the
item was classified unknown. Final statement was based on one or
more items with the highest priority.
Results: Comparison of computer algorithm with reference was
performed on 316 records (258 athletes, 58 patients). Sensitivity/
specificity varied considerably in particular items between 22-100/
56-100% with lowest values for pre-excitation/ST segment
depression. Negative predictive value was high (98-100%).
Unknown classifications occurred in 3/16 items: left atrial enlar-
gement (11% of records), intra-ventricular conduction delay (2%)
and pre-excitation (1%). Sensitivity/specificity/negative pre-
dictive value of the final statement was 100/23/100%.
Conclusions: The study demonstrates that automatic computerized
evaluation may be suitable as the initial step of the pre-
participation ECG screening process because it has a high
negative predictive value and successfully eliminates part of normal
records. Low sensitivity for some criteria (pre-excitation) and
low specificity limits, however, its current use. (Supported by
MH CZ – DRO, University Hospital Motol, Prague, Czech
Republic 00064203 and TA2-1258 Technology Agency of the
Czech Republic).

O12-2
RHOA-ROCK signalling is necessary for lateralization
and differentiation of the sinoatrial node
Vicente-Steijn R. (1,2), Kelder T.P. (1), Wisse L.J. (1),
Schalij M.J. (2), deRuiter M.C. (1), Gittenberger-de Groot (1,2),
Jongbloed M.R.M. (1,2)
Department of Anatomy and Embryology (1); Department of
Cardiology (2); Leiden University Medical Center, Leiden,
The Netherlands

Background:Disturbances in the normal electrical activation pattern
of the heart are an important cause of mortality and morbidity in
the pediatric and adult population. Up to date, the mechanisms
responsible for conduction diseases like sick sinus syndrome
remain unknown. RHOA, involved in cellular migration, pro-
liferation and transcriptional regulation, is expressed within the
developing cardiac conduction system in chick and disruption in
adult mice results in arrhythmias including bradycardia and atrial
fibrillation. How this occurs is largely unknown.
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Aim: To assess the role of the RHOA-ROCK signaling pathway
in the formation and differentiation of the sinoatrial node (SAN)
during embryonic development.
Methods: The role of RHOA-ROCK signalling was studied using
chemical inhibition (Y-27632) during chicken heart develop-
ment. The electrogram and atrial activation patterns were studied
by ex ovo electrophysiological recordings. The developing SAN
area was characterized by gene expression analysis using quantita-
tive real time polymerase chain reaction (qPCR) for known
pacemaker genes and with immunohistochemical stainings.
Results: Early in development, the entire myocardium of the
inflow area (sinus venosus) of the heart has pacemaker potential.
This area includes a ‘transient left-sided’ SAN as well as the defi-
nitive right-sided SAN. The pacemaker potential was confirmed
by ex ovo electrophysiological measurements, expression of the
cation channel HCN4, lack of NKX2.5 and gene expression of
the transcription factors SHOX2 and TBX3. Later in develop-
ment, this pacemaker potential is restricted to the right-sided SAN
both in function and in gene expression. Disruption of RHOA-
ROCK signalling results in an immature sinus venosus myo-
cardium, maintaining the overall pacemaker potential with a sig-
nificant lower heart rate. The sinus venosus myocardium has
aberrant left-right patterning shown by down-regulation of
PITX2C at the left side, up-regulation of NKX2.5 at the right side
and global up-regulation of ISL1 expression. ROCK inhibition
also results in abnormal pulmonary vein development. In vitro
experiments confirm the effect of Y-27632 is exclusive for sinoa-
trial cardiomyocytes.
Conclusions: Abnormalities in the RHOA-ROCK pathway result
in aberrant right/left patterning, abnormal differentiation of the sinus
venosus progenitor cell population and abnormal differentiation of
the right-sided SAN as definitive pacemaker of the heart.

O12-3
Genetics in postmortem pediatric sudden death
Sarquella-Brugada G. (1), Campuzano O. (2), Cesar S. (1),
Fernandez A. (2), Sanchez-Molero O. (2), Allegue C. (2),
Iglesias A. (2), Castella J. (3), Medallo J. (3), Brugada R. (2),
Brugada J. (1)
Pediatric Arrhythmia Unit, Hospital Sant Joan de Déu, University of
Barcelona, Spain (1); Cardiovascular Genetic Center, University of
Girona, Spain (2); Insititut de Medicina Legal de Catalunya,
Barcelona, Spain (3)

The reason behind a sudden death of a young individual remains
unknown in up to 50% of postmortem cases. Pathogenic muta-
tions in genes encoding heart proteins are known to cause sudden
cardiac death. Objective. The aim of our study was to ascertain
whether genetic alterations could provide an explanation for sudden
cardiac death in a juvenile cohort with noconclusive cause of death
after comprehensive autopsy. Once this has been proven, analyse the
familial screening and see the implication within each family.
Methods: Twenty-nine cases< 15 years showing no-conclusive
cause of death after a complete autopsy were studied. Genetic
analysis of 7 main genes associated with sudden cardiac death was
performed using Sanger technology in low quality DNA cases,
while in good quality cases the analysis of 55 genes associated with
sudden cardiac death was performed using Next Generation
Sequencing technology. With these results, mutations were
screened through parents and first and second degree relatives and
clinical decisions were taken accordingly.
Results: Thirty-five genetic variants were identified in 12 cases
(41,37%). Ten genetic variants in genes encoding cardiac ion
channels were identified in 8 cases (27,58%). We also identified

9 cases (31,03%) carrying 25 genetic variants in genes encoding
structural cardiac proteins. Nine cases carried more than one genetic
variation, 5 of them combining structural and non-structural genes.
In 80% of the cases familial screening could be performed. Carriers of
these mutations were identified and clinical and therapeutic decisions
were taken accordingly following international guidelines for sudden
death prevention (data to be finished by march 2015).
Conclusions:Our study supports the inclusion of molecular autopsy
in forensic routine protocols when no conclusive cause of death is
identified. Around 40% of sudden cardiac death young cases carry
a genetic variant that could provide an explanation for the cause of
death. Because relatives could be at risk of sudden cardiac death,
our data reinforce their need of clinical assessment and, if indi-
cated, of genetic analysis.

O12-4
Prospective School-based Electrocardiographic Screening
Program* in Children: The Widest Experience in Europe
Ergul Y. (1), Ozyilmaz I. (1), Ozturk E. (1), Tanidir I.C. (1),
Kasar T. (1), Saygi M. (1), Ayyildiz P. (1), Irdem A. (1),
Tola H.T. (1), Sevinc Sengul F. (1), Tunce T. (1), Tosun O. (1),
Kiplapinar N. (1), Kafali C. (1), Gul M. (2), Surgit O. (2),
OzyilmazS. (2), Tasbulak O. (2), Turen S. (2), Guzeltas A. (1),
Odemıs E. (1), Bakir I (3)
Department of Paediatric Cardiology, Istanbul Mehmet Akif Ersoy,
Thoracic and Cardiovascular Surgery Center and Research Hospital,
Istanbul, Turkey (1); Department of Cardiology, Istanbul Mehmet Akif
Ersoy, Thoracic and Cardiovascular Surgery Center and Research
Hospital, Istanbul, Turkey (2); Department of Paediatric Cardiovascular
Surgery, Istanbul Mehmet Akif Ersoy, Thoracic and Cardiovascular
Surgery Center and Research Hospital, Istanbul, Turkey (3)

Introduction: This project aims to demonstrate the normal electro-
cardiographic (ECG) data and percentiles of children aged 6-18 via
12-channel ECG recordings and to determine cardiac conduction
problems and incidence of congenital heart diseases.
Methods: The project “ECG screening of school-aged children”
was started in January, 2013 following approval by the Public
Hospitals Association of Çekmece-Istanbul, Ministry of Health,
Republic of Turkey. Informed consents were received from
families; 12-channel ECGs of children recorded school were
transferred to the ECG storage system MUSE® at our hospital.
The children with pathologies in the report were re-evaluated at
our hospital; tests and treatments were performed.
Results: 120.164 children, whose ECGs were recorded over 2
years, were included in the study. 7209 children (6%) reported as
probably pathologic were evaluated. Electrical and structural
abnormalities were determined in 596 children (0.49%) whose
necessary tests (ECHO in 2822, Holter in 505 and exercise testing
in 304) were completed. The electrical abnormalities were: first
degree atrio-ventricular block (AVB) in 47 (0.039%), second
degree AVB in 12 (0.099%), complete AVB in 2 (0.0016%),
WPW syndrome in 13 (0.0191%), borderline long QT+ long QT
syndrome in 56 (0.046%), early repolarization in 13 (0.011%),
premature ventricular complexes (PVC) in 55 (0.045%) and pre-
mature atrial complex (PAC) in 43 (0.035%) patients. The struc-
tural pathologies were: atrial septal defects in 36 (0.029%),
ventricular septal defects in 6 (0.0049%), aortic valve pathology in
50 (0.0412%), mitral valve pathology in 107 (0.089%), patent
ductus arteriosus in 8 (0.0066%), hypertrophic cardiomyopathy in
8 (0.0066%), patent foramen ovale in 60 (0.05%) patients.
15 patients with congenital heart diseases were treated with sur-
gical or trans-catheter procedures and dual chamber pacemakers
were inserted in 2 patients. EPS and/or ablation were performed
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in 18 patients with different arrhythmia substrates. Clinical follow-
up was planned for the other patients on medical therapy.
Conclusion: The normal ECG data of healthy school-age children
were demonstrated in this study, which includes the largest group
of children in Turkey and Europe. As a result, we think that
structural-electrical pathologies that may cause morbidity and
sometimes sudden cardiac death can be detected earlier and
treatment can be provided.

O12-5
Risk factors for sudden death and for heart failure-related
death in childhood hypertrophic cardiomyopathy
Ziolkowska L. (1), Turska-Kmiec A. (1), Petryka J. (2), Kawalec W. (1)
The Children’s Memorial Health Institute, Warsaw, Poland (1); Institute
of Cardiology, Warsaw, Poland (2)

Background: To date limited data is available to predict the pro-
gression to end-stage heart failure with subsequent death (non-
SCD), need for heart transplantation or sudden cardiac death
(SCD) in children with hypertrophic cardiomyopathy (HCM).
Current treatment strategies in children are predominantly based
on the known risk factors for SCD in adults with HCM.
Objectives: The aim of study was to determine predictors of long-
term outcome in children with HCM including known adult risk
factors for SCD and previously proposed pediatric risk factors for
death. Moreover, we distinguish both arrhythmic and heart failure
end points to determine specific risk factors these two modes of
unfavorable outcome.
Material and Methods: A total of 112 children (median age 14.1,
IQR 7.8-16,6 years, 60% male) were followed up for the median
of 6.5 years for the development of morbidity and mortality,
including the pre-specified primary end points: the cardiovascular
death, resuscitated cardiac arrest, appropriate implantable ICD
discharge, a heart transplant and arrhythmic or heart failure-related
secondary end points. Heart failure end point included heart
failure-related death or heart transplant and arrhythmic end point
included resuscitated cardiac arrest, appropriate ICD discharge or
sudden cardiac death.
Results: Overall 23 (21%) patients reached the pre-defined com-
posite primary end point. At 10 year follow-up the event-free
survival rate was 76%. Thirteen patients (12%) reached the sec-
ondary arrhythmic end point and 10 patients (9%) reached the
secondary heart failure end point. In multivariate model prior
cardiac arrest (r= 0.658), QTc dispersion (r= 0.262) and NSVT
(r= 0.217) were independent predictors of the arrhythmic sec-
ondary end point while heart failure (r= 0.440), left ventricular
posterior wall thickness (r= 0.258), left atrial size (r= 0.389) and
decreased early transmitral flow velocity E (r= 0.202) were all
independent predictors of the secondary heart failure end point.
Conclusion: There are differences in the risk factors for sudden
death and for heart failure-related death in childhood hypertrophic
cardiomyopathy. Only prior cardiac arrest, QTc dispersion and
non-sustained ventricular tachycardia predicted arrhythmic out-
come in patients aged <18 years. Left atrial size, left ventricular
posterior wall thickness and decreased early transmitral flow
velocity were strong independent predictors of heart-failure
related events.

O12-6
Clinical Outcomes of Left Cardiac Sympathetic
denervation: Single Centre experience
Rosés-Noguer F. (1, 2), Jordan S. (1), McGuigan J. (1), Till J. (1)
Royal Brompton and Harefield NHS Trust. London.
United Kindom. (1); Vall d’Hebron Hospital. Barcelona. Spain (2)

Introduction: Left cardiac sympathetic denervation (LCSD) has been
used for many years in treating refractory ventricular arrhythmias.
We report our single-center experience in performing LCSD.
Methods: We have performed a prospective study of consecutive
18 patients, who underwent LCSD since Nov-2011 until
April-2014.
Syncope, aborted cardiac arrest (ACA) and appropriate ICD dis-
charge, were classified as cardiac events (CE).
Results: Median age at LCSD was 12.5 years (range 1.0-52.1),
weight was 30.0 kg (range 7.8-100), 12 (67%) were male.
Diagnoses included 7 (38,9,5%) patients with LQTS (including
4 (22,2%) with JLN), 7 (38,9%) with CPVT, 1 (5,6%) with
Histiocytoid cardiomyopathy, 1 (5,6%) with Emery-Deifuss syn-
drome, and 2 (11,1%) with Idiopathic VF. Prior to LCSD, 9 (50%)
had experienced≥10 CE, 6 (33%) had 5-to-9 CE, and 3 (17%) had
1-to-4 CE, with an overall median of 10 (2-87) CE. All patient
had tried maximal dose of beta-blockers (BB) before LCSD, 4
were on BB and flecainide, 1 on BB and mexilitine and 1 had tried
BB, amiodarone, sotalol and lignocaine. 13 (72%) had an ICD
before LCSD, all for secondary prevention. Video assisted thor-
achoscopic approach (VATS) could be performed in 17 (94%)
patients. Only the smallest patient (7,8 kg) underwent a postero-
lateral thoracotomy approach as the subpleural ICD coil interfered
with VATS ports incisions. Intraoperative complications included
1 VF episode that was promptly managed with esmolol and
cardioversion.
After this incident we changed our protocol adding adminis-
tration of local anaesthesia before applying diathermy with no
further intraoperative arrhythmia. Long-term side effects inclu-
ded 1 patient with a transient Horner’s syndrome. Over a
median follow up of 29.2 months (range 1,7-42,5), 12 (67,7%)
patients had no breakthrough of CE (BCE), 4 (22,2%) had 1-
to-4 BCE, 1 (5,6%) had 5-to-9 BCE, and 1 (5,6%) had >10
BCE. Overall, there was a significant reduction of CE after

Figure 1.
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LCSD (10.0 (2-87) to 0 (0-10); p:0.001). Figure 1. The 1 child
with histiocytoid cardiomyopathy underwent heart transplanta-
tion for persistent arrhythmias.
Conclusions: LCSD is a safe and effective technique with few
complications in drug refractory ventricular arrhythmias due to
channelopathies and other cardiomyopathies. VATS approach is a
safe and feasible procedure but may be difficult in very small
patients. A significant reduction of BCE has been seen in the
majority of patients.

O12-7
An optimal approach for endocardial mapping of
idiopathic ventricular arrhythmias in pediatric patents:
11 years experience
Termosesov S.A., Khamnagadaev I.A., Ilich I.L., Garipov R.S.,
Volkova Y.Yu., Kovalev I.A., Shkolnikova M.A.
Research and Clinical Institute of Pediatrics at the N.I. Pirogov Russian
National Research Medical University, Moscow, Russian Federation

Objective: To optimize the methods of endocardial mapping of
idiopathic ventricular arrhythmias (VA) in pediatric pts.
Methods: In 2003-2013, 387 pts (165 - females) aged 6 to 17 yo
which received invasive treatment of VA in one hospital were
included into the study. ECG, 24-hour Holter monitoring and
echocardiography were performed. The following criteria
were used for endocardial mapping of VA substrate: presystolic
activation time and pace mapping results. Two approaches for
interpretation of those data were used. «Typical approach»: good
prognosis for ablation – presystolic activation time is> 25 ms,
spontaneous and artificial QRSmorphology are identical. «Novel»
approach was based on calculation of the probability of successful
ablation using regression model, which included results of activa-
tion and pace mapping. Pts were divided in two groups depending
on approach chosen: I (156 pts) – «Typical» approach, II – (231 pts)
«Novel» approach. Efficacy, duration of procedure and effective
doses were evaluated.
Results: In group I efficacy of procedure – 69.7%, in group II –
93.6% (p< 0.05). Using the logistic regression model the prob-
ability of successful ablation (P) was divided into three grades:
“low” (P< 0.75), “medium” (0.75< P< 0.9) and “high”
(P> 0.9). During evaluation of presystolic activation time (T)
“low” P was calculated for T< 29 ms, “medium” P was calculated
if 29 ms<T≤ 73 ms and “high” P was determined for T> 73 ms.
Pace mapping results were divided in two groups: “similar” and
“identical”. Only “medium” P was found in both cases. But P in
“identical” pace mapping group was found in 2.6 times higher
than in “similar” (p< 0.05).
There were no significant differences in effective doses and dura-
tion of procedure (p> 0.05).
Conclusions: An optimal approach for endocardial mapping of
VA in pediatric pts should be based on evaluation of probability of
successful ablation. Pace mapping may be useful when activation
mapping results are not acceptable.

MP1-1
Heart-beating aortic arch repair: preliminary results in
neonates and infants
González-López M.T. (1), Gil-Jaurena J.M. (1), Pérez-Caballero-
Martínez R. (1), Pita-Fernández A.M. (1), Blanco-Bravo D. (2),
Medrano-López C. (3)
Pediatric Cardiac Surgery, Gregorio Marañón Hospital, Madrid, Spain
(1); Neonatology, Gregorio Marañón Hospital, Madrid, Spain (2);
Pediatric Cardiology, Gregorio Marañón Hospital, Madrid, Spain (3)

Introduction: The strategies for aortic arch repair (AAR) in neo-
nates/infants have evolved along the time. Simultaneous cerebro-
myocardial perfusion (heart-beating technique) is the most recent
modification, although it is not widely performed worldwide. We
present our preliminary results by using this strategy.
Methods: Since 2013 we included this technique as the standard
approach for AAR: 18 patients (20 procedures; January 2013–
December 2014). Median age 50+ /-27 days (range 3-270);
median weight 3.7 + -1.4 kg (range 2.1-7). Hypoplastic aortic arch
(HAA) was associated with cor triatriatum-(n= 3), ventricular
septal defect (VSD)-(n= 3; 1 interrupted aortic arch), transposition
of great arteries-(n= 2; 1 VSD), partial atrioventricular septal
defect (AVSD)-(n= 1), hypoplastic left heart syndrome-(n= 4),
double-outlet right ventricle-(n= 1), severe aortic stenosis-(n= 2)
and as isolated defect-(n= 3). Coronary perfusion (25ºC) was
maintained through a cardioplegia delivery system connected to
the aortic cannula and heart-beating AAR was performed. When
intracardiac repair was required, antegrade cardioplegia was
delivered via the same catheter used for myocardial perfusion.
Results: 15 patients had intracardiac lesions: left atrium
membrane resection-(n= 3), VSD closure-(n= 3), arterial switch
operation-(n= 2), partial AVSD repair-(n= 1), Norwood-Sano
procedure-(n= 3), comprehensive-procedure following hybrid-
approach-(n= 1) and aortic commisurotomy-(n= 2). Average
cardiopulmonary bypass time 168+ /-73 minutes (range 93-292).
Myocardial ischemia time median 30+ /-11, (range 0-93): it was
zero (5 patients). Selective cerebral perfusion median 35+ /-9
minutes (range 18-50). No cases of operative mortality were
detected.No neurologic adverse events occurred. 30-daymortalitywas
5.5% (n=1, following extra-corporeal-membrane-oxygenation). At
median follow-up (11+/-9months; range 1-23),mortalitywas zero, 2
patients (11.7%) had reinterventions (cavopulmonary shunt+AAR
due to arch stenosis following Norwood-procedure: 1 underwent
heart transplantation 2 months later) and 3 (17.6%) underwent
ballooning/stent due to aorta/pulmonary branches stenosis. All the
patients (n=17) remain with optimal functional class; 1 is awaiting for
Ross-Konno (severe aortic valve stenosis).
Conclusions: Selective/independent cerebro-myocardial perfusion
in aortic arch pathology is a safe/feasible technique, with low rates
of adverse events. Heart-beating AAR should be recommended
due to the reduction of the myocardial ischemia time, although
comparative results with classical techniques need to be addressed.

Figure.
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MP1-2
Predictors of the incidence of acute kidney injury in
neonates treated with peritoneal dialysis after surgery for
congenital heart disease
Yoshizumi K., Kasahara S., Kotani Y., Kawabata T., Kuroko Y.,
Arai S., Sano S.
Department of Cardiovascular Surgery, Okayama University Graduate
School of Medicine, Dentistry and pharmaceutical Sciences,
Okayama, Japan

Background: Acute kidney injury (AKI) is one of the most common
complications of cardiopulmonary bypass surgery in children with
congenital heart disease. The purpose of this study was to inves-
tigate the risk factors associated with peritoneal dialysis (PD) in a
neonatal patient who developed acute renal failure (ARF) in the
perioperative period after open heart surgery.
Methods: We performed a retrospective chart analysis of 259 neo-
nates that underwent complex cardiac repair under cardio-
pulmonary bypass between January 2006 and September 2014.
AKI was defined based on the Acute Dialysis Quality Initiative’s
modified for children RIFLE (pRIFLE) definitions for acute kid-
ney risk or injury (AKI-RI) and based on the requirement of PD.
Results: AKI occurred in 132 patients (51%), and 43 patients (17%)
required renal replacement therapy within three days post-
operatively. Based on a univariate analysis, the body weight, age,
an Adjustment in Congenital Heart Surgery (RACHS-1) score of
4 or higher, the surgical procedure (palliative or collective), use of
lower body circulatory arrest and the vasoactive-inotropic score
(IVS) were associated with post¬operative AKI.
In a regression analysis, the use of lower body circulatory arrest, a
RACHS-1 score ≥4 and the preoperative serum creatinine (SCr)
levels (odds ratio: 3.003, 0.271 and 2679.525; 95% confidence
interval: 1.103 to 8.176, 0.087 to 0.848 and 96.110 to 74704.416;
p= 0.30, 0.027 and 0.000) remained predictive of a subsequent
need for PD. The patient age at the time of surgery and the
required PD (odds ratio: 1.184 and 4.835; 95% confidence inter-
val: 1.027 to 1.365 and 1.124 to 20.806; p= 0.20 and 0.034) were
associated with mortality.
Conclusions: We conclude that the use of lower body circulatory
arrest, a RACHS-1 score ≥4 and the preoperative SCr levels were
associated with a high incidence of postoperative AKI and the use
of PD in neonates who underwent cardiac surgery under cardio-
pulmonary bypass. In this study, the need to undergo PD and a
younger age at the time of surgery were associated with mortality.

MP1-3
First multi-center experience with EXCOR pediatric in
Poland – successful introduction of pediatric VAD therapy
Kansy A. (1), Przybylski R. (2), Pawlak S. (2), Sliwka J. (2),
Birbach M. (1), Mroczek T. (3), Kolcz J. (3),Zembala M. (2),
Skalski J. (3), Maruszewski B. (1), Menon A. (4), Ersel S. (4)

Department of Cardiothoracic Surgery, Children’s Memorial
Health Institute, Warsaw, Poland (1); Department of Cardiac
Surgery & Transplantation, Silesian Center for Heart Disease,
Zabrze, Poland (2); Department of Pediatric Cardiac Surgery,
Jagiellonian University, Krakow, Poland (3); Berlin Heart
Company, Germany (4)

Objective: The EXCOR pediatric VAD is an important treatment
option in children with severe heart failure as bridging to heart
transplantation or myocardial recovery. This retrospective study
reviews the multi-center results in Poland since the introduction
of EXCOR pediatric in December 2009.
Methods: A total of 23 patients were implanted (mean weight
19.7 kg, mean BSA 0.74 m2, mean age 5.2 years) between
December 2009 and December 2014. All patients were on ino-
tropic support at time of implantation, nine patients required
mechanical ventilation, two patients were on previous ECMO
and one patient on ECC support. Leading diagnosis was idiopathic
cardiomyopathy (8), CHD (5), myocarditis (6), LVNC (2),
postcardiotomy syndrome (1) and restrictive cardiomyopathy (1).
Results:Mean support time on device was 153 days (min. 3 d, max.
971 d), LVAD/BVAD ratio was 19 vs. 4 (83%, 17%). Overall
survival was 74% (17 out of 23) with nine patients being success-
fully transplanted (39%) after a maximum support time of
433 days, four patients with device removal after recovery (17.5%)
and four patients still on system (17.5%). Overall 15 pumps had
been changed (1.6 events per patient year). Signs of local infection
were seen in 5% (0.10 EPPY) and the rate of severe neurological
events was 9% (0.21 EPPY). Major bleeding occurred in 14%
(0.31 EPPY).
Conclusion: The EXCOR pediatric VAD has been successfully
introduced in Poland with excellent results comparable to other
experienced centers throughout US and Europe. Despite a rele-
vant proportion of complex congenital heart disease patients and
overcoming a potential learning curve the new device technology
was applied with remarkable outcome and low complication rate.
Long-term support of almost 3 years on VAD reflects the overall
trend of extended waiting time until HTX.

MP1-4
Pattern of somatic growth and neurodevelopmental
outcome in children with congenital heart disease
undergoing cardiovascular surgery during first
year of life
Mayer K.N. (1,2,4), Latal B. (2,4), Beck I. (2), Dave H. (3,4),
Rousson V. (5), Knirsch W. (1,4)
Divisions of Cardiology (1); Child Development Center (2);
Cardiovascular Surgery (3); Children’s Research Center (4); University
Children’s Hospital Zurich, Switzerland; Statistical Unit, Institute of
Social and Preventive Medicine (5); University Hospital, Lausanne,
Switzerland

Background: Children undergoing cardiovasculuar (CVS) surgery
for congenital heart disease (CHD) are at risk for growth retarda-
tion of multifactorial etiology including failure to thrive and
chronic heart failure. Standard growth charts have not yet been
established for this population.
Objective: To determine pattern of growth for children with CHD
and to relate it to cognitive outcome based on long-term follow
up data until six years of age.
Methods: We prospectively assessed growth indices for body
weight (BW), body length (BL) and head circumference (HC) of
167 children (106 male) with CHD undergoing CVS within the
first year of life at time of surgery, at one, four and six years of life.

Table.

30-day-

mortality 

Follow-up-

mortality 

Redo-

incidence 

Freedom-

from-redo 

Percutaneous-

procedure-

incidence 

Freedom-from-

percutaneous-

procedure 

Significant-echo-

findings 

5.5%-

(n=1) 

0%-(n=0) 11.7%-

(n=2),

88.3%-

(n=15) 

17.6%-(n=3) 82.4%-(n=14) -Slight stenosis right 

PA-(n=1) 

Glenn-

shunt

-Mild-to-moderate 

Ao valve stenosis-

(n=1) 

-Severe Ao valve 

stenosis-(n=1)
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Growth curves were compared with normative growth charts.
Children with a genetic comorbidity were excluded. Growth was
expressed as z- scores.
Results: Median gestational age at birth was 39.4 weeks (34.0–
42.0) and median age at bypass surgery was 1.97 months (0.07-
10.7), 111 children (66.5%) had a cyanotic CHD, including 18
with univentricular CHD. There was a large interindividual
variability in growth pattern, but all growth parameters were
below expected percentiles at the time of surgery, which was
followed by a catchup growth of BW and BL, but not of HC until
4 years of age. Median HC remained at – 0.674 standard deviations
below the expected median (25th percentile instead of 50th per-
centile) for both girls and boys. HC at six years of age significantly
correlated with IQ at six years of age (r 0.24, p= 0.01) whereas
BW and BL did not. D-transposition of great arteries was asso-
ciated with better growth until the age of six years (BW, p= 0.003,
BL, p< 0.001, HC, p= 0.15), whereas univentricular CHD was
associated with poorer growth in BL and HC (p= 0.05, resp.
p= 0.03). Other diagnoses of CHD, male sex, lower gestational
age and higher surgical risk category were not associated with
poorer growth.
Conclusions: Children with CHD undergoing CVS within the first
year of life show a catchup growth of BW and BL, whereas HC
remains more than half a standard deviation below normal,
correlating also with intellectual performance at that age.

MP1-5
New enhanced left ventricular training in corrected
transposition of the great arteries by increasing after-
and preload
Zartner P. (1), Hraška V. (2), Asfour B. (2), Schneider M.B. (1)
Cardiology (1); Cardiothoracic Surgery (2); German Paediatric Heart
Centre, Sankt Augustin, Germany

Purpose: Patients with corrected transposition of the great arteries
(ccTGA) beyond the newborn age need a left ventricular (LV)
training to undergo a double switch operation (DS) (atrial plus
arterial switch operation). A new approach with pulmonary
arterial banding (PAB) and atrioseptectomy to increase pre- and
afterload is evaluated in regards of effectivity, numbers of
re-operations necessary and the outcome of DS.
Method: We report on six consecutive patients with ccTGA to be
trained for DS using this enhanced LV training (eLVT).
Five patients had conventional PAB before, but did not reach a
sufficient gradient across the banding.
Results: Five of six patients reached systemic pressure in the LV and
underwent successful DS at in mean 1.2 years after eLVT was
established. The postoperative period was short and uneventful in
all patients with a total ventilation time of 24 hours, stopover on
ICU for 3 days and dismissal from the clinic after 11 days (median).
Over the follow up period of 1.5 years (7.2 patient’ years) an
unrestricted cardiac function, reduction of medication and marked
regression of tricuspid valve regurgitations was observed in all
patients. The six patient is on eLVT for 2 years and has not reached
systemic LV preassure for DS.
Conclusion: With the eLVT the number of re-PAB operations
can be reduced and DS performed effectively. The course
of the eLVT and the results of this patient group may justify
the additional atrioseptectomy. If it has advantages in regards
of LV remodelling in patients older than 12 years is not yet
proven, but a reconfiguration with reduction of tricuspid valve
regurgitation was seen. Long term follow-up is still needed and
results from other centres are essential to underline the benefit
of this procedure.

MP1-6
Early Hybrid Approach and Enteral Feeding Algorithm
Prevents Necrotizing enterocolitis in Neonates with
hypoplastic left heart syndrome
Manuri L. (1), Morelli S. (2), Agati S (1), Saitta M. (1), Oreto L. (1),
Iannace E. (1), Iorio FS. (1), Guccione P. (1)
Cardiovascular Department, Mediterranean Pediatric Cardiologic
Center-Bambino Gesù Children’s Hospital, Taormina, Italy (1);
Department of Pediatric Cardiac Intensive Care, Bambino Gesù
Children’s Hospital, Rome, Italy (2)

Introduction: The reported incidence of necrotizing enterocolitis
(NEC) in neonates with complex congenital heart defect with
ductus dependent (DD) systemic circulation ranges between 6.8%
and 13% despite surgical treatment; its overall mortality is between
25% to 97%. Gastrointestinal complications after hybrid palliation
for neonates with DD systemic circulation is not defined yet, but
seems to be comparable to Norwood Procedure.
Methods: We reviewed the incidence of gastrointestinal compli-
cation in a series of 43 consecutive neonates with DD systemic
circulation underwent early hybrid palliation associated with a
standardized feeding protocol. Median age and birth weight at
time of surgery were respectively 1 day (range 1 to 10 days) and
3,07 kg (range 1.5 to 4,5 kg.). Median ICU length of stay was
7 days (1- 70 days) and median in- hospital length of stay was
16 days (6 - 70 days). Median of mechanical ventilation was 3 days.
Hospital mortality was 16% (7/42). All patients in the post-
operative period were subjected to fast weaning from ventilatory
support and received treatment with vasodilatatory therapy.

Figure.
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Feeding was started six hour after estubation according to a dedi-
cated feeding protocol. In the majority of patients enteral feedings
were initiated in the first 48 hrs post procedure and increased
to full volume (120 mL/kg/day) within 5 days. According with
Slicker and colleagues experience, nutritional intake was
increased slowly as tolerated with nasogastric (NG - continuous at
1 ml/kg/h) or oral (bolus of 3 ml/kg X 7/die). We used human
milk or standard formula, ensuring adeguate caloric and water
intake by total parenteral nutrition (TPN). The final volume of
120 – 140 ml/kg/die can be reached by advance bolus 10 ml/kg/
die or increasing continuos infusion of 1 ml/kg/die every 6 hrs
Results: None of our patients after treatment experienced any
grade of NEC or major gastrointestinal adverse events.
Conclusions: Our experience indicates that combination of “early
hybrid approach”, fast weaning from ventilatory support, vasodi-
lator therapy and dedicated feeding protocol adherence could
reduce the incidence of gastrointestinal complication in this group
of neonates.

MP1-7
Acute Kidney Injury post Cardiac Surgery and the
Development of Chronic Kidney Disease in Congenital
Heart Disease Survivors
Madsen N.L. (1), Goldstein S.L. (1), Frøslev T. (2),
Christiansen C.F. (2), Olsen M. (2)
Cincinnati Children’s Hospital Medical Center, Cincinnati, USA (1);
Department of Clinical Epidemiology, University of Aarhus,
Denmark (2)

Introduction: Among CHD survivors, there is a distinctive history of
cardiac surgery (CS) associated acute kidney injury (AKI) at rates
up to 30-50%. The magnitude of the link between CS associated
AKI and the development of chronic kidney disease (CKD) is
unknown. The aim of our study was to determine the association
of CS AKI with CKD in CHD survivors.
Methods: Using Danish regional population-based registries, this
cohort study aimed to include all CHD patients born from 1990-
2010 with first time CS between 2005 and 2010 before the age of
15 years. Utilizing in- and out-patient lab data (LABKA), we
identified subjects fulfilling any KDIGO stages of AKI. A unique
personal identifier enabled unambiguous data linkage and virtually
complete follow up. We computed cumulative incidences of
CKD stages 3-5 for patients with and without post-surgery AKI
using creatinine measurements during follow-up. Individuals with

an eGFR< 60 prior to the date of surgery were excluded. Using
Cox regression we computed corresponding hazard ratios,
adjusting for sex, age at first surgery, calendar period of surgery,
and CHD severity.
Results: Out of 387 CHD survivors undergoing CS, 160 (41%)
experienced AKI. Infants with CS in the first year of life constitute
the majority (143/160, 89%) of subjects with AKI. Median follow
up for all subjects was 4.66 years. The cumulative incidence of
CKD at 5 years following surgery for subjects with and without
post CS AKI was 12% (95% CI:7%–18%) and 7% (95% CI:4%–
11%), respectively (Figure). The corresponding hazard ratio was
1.8 (95% CI: 0.8-3.7).
Conclusion: These pilot data indicate that CHD survivors with AKI
following CS have an increased risk for CKD. More analysis is
forthcoming to elucidate the relationship of post CS AKI and
CKD; an important clinical relationship given the potential that
AKI is a modifiable exposure and the longitudinal health burden
associated with CKD.

MP1-8
Aortic valve repair in rheumatic disease and left ventricular
hypertrophy: what’s new in developing countries?
Iezzi F., di Summa M., Del Sarto P., Oburu G., Mehta N.
Department of Cardiothoracic and Vascular Surgery - Kenyatta National
Hospital & University of Nairobi - Nairobi (Kenya)

Objective: Left ventricular hypertrophy frequently accompanies the
progression of aortic valve disease in children and young adults.
Unobstructed left ventricular outflow tract with a competent
aortic valve should help ameliorate both concentric and eccentric
left ventricular hypertrophy that most often accompanies the pre-
existing aortic valve pathology.
Methods: 147 patients, median age 14 years, underwent aortic
valve repair.
Aortic stenosis was the lesion in 62 patients and aortic insufficiency
or mixed lesion in 85 patients.
The aortic valve was inspected for stenosis, calcification, perfora-
tion, annular dilatation, leaflet prolapse, and deficient or retracted
leaflet tissue. Operative findings included commissural fusion, cusp
thickening, calcification in cusps, cusp perforation, cusp prolapse,
rolling of the cusps. A variety of reparative procedures were per-
formed, like commissurotomy, cuspal thinning, subcommissural
annuloplasty, commissural plication, closure of the perforation and
decalcification of cusps.
Patients were prospectively followed with clinically and echo-
cardiographic assessment for a median of 3 years.
Preoperative and all postoperative echocardiograms were
reviewed to analyze the hypertrophy grade of left ventricle.
Decrease of left ventricular hypertrophy occurred after the first
year, with continued gradual decline over follow-up period.
Results: No hospital death occurs. No early mortality. 7 patients
required reoperations due to the progression of rheumatic disease.
There were no thromboembolic complications, hemolysis or
infective endocarditis in the operative survivors.
Aortic valve repair in young adults result in a decreased left
ventricle mass index at the most recent follow-up. Regression of
left ventricle hypertrophy in children following the repair proce-
dure occurred regardless of the timing of the operation. Children
and young adults demonstrated a similar response in left ventricle
hypertrophy regression within the first year post-operation fol-
lowed by a steady decline throughout the course of the follow-up
period.
Conclusion: The late survival after aortic valve repair was excellent
and valve-related complications were minimal.Figure.
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The repair procedure results in significant left ventricular hypertrophy
regression during follow-up period. Indices of left ventricular dilatation
and hypertrophy regress after repair when the operation precedes
important deterioration in preoperative ventricular function.

MP1-9
Lowered oral anticoagulation in young pregnant women
carrier of mechanical aortic valve protheses in
developing countries
Iezzi F., di Summa M., Del Sarto P., Oburu G., Mehta N.
Department of Cardiothoracic and Vascular Surgery - Kenyatta National
Hospital & University of Nairobi - Nairobi (Kenya)

Objective:Newer-generation bileaflet mechanical aortic valve used
for valve replacement shows success in allowing young pregnant
women to be safely and effectively managed with low doses of
anticoagulant therapy, in developing countries.
The aim of the study was to demonstrate tolerance of an incon-
sistent INR level, without increase in thromboembolic events, in
pregnant girls underwent aortic valve replacement with mechan-
ical prostheses.
Methods: A population of 324 young pregnant women with
mechanical aortic valve prostheses were consulted.
Between 6-12 weeks of pregnancy, warfarin has been substituted
with unfractionated heparin 17.500-20.000 units every 12 hours.
During the second and third trimester patients received lower-
dose warfarin (INR 1.5-2.0). Low risk patients received 81 mg
aspirin daily. High risk patients received 325 mg aspirin daily. Risk
factors were: heart rhythm problems, left ventricular dysfunction
(EF less than 30%), previous neurological events (stroke or tran-
sient ischemic attack), hypercoagulability status.
Twoweeks before delivery warfarin and aspirin were discontinued
and switched again to heparin. 4-6 hours after delivery standard
anticoagulation therapy was resumed.
Results: Patients had significantly lower bleeding event rates.
There were no significant differences in terms of total neurological
events between low-dose and standard-dose warfarin use.
The occurrence of thromboembolic events (transient ischemic
attack without neurologic sequelae) in two cases might be
explained by several factors. INR values were less than 1.5 when
the event occurred. Patients had known risk factors: atrial fibril-
lation and high fibrinogen concentrations.
Conclusion: Our data demonstrate that low-dose INR does not
increase the risk of thromboembolic events compared with con-
ventional dose INR, in pregnant women carrier of mechanical
aortic valve prostheses.
Lower dose anticoagulation therapy, combined with low-dose aspirin,
resulted in a reduction of 60% of the incidence of adverse bleeding
events without significant increases in total neurological events when
used in conjunction with new design mechanical aortic valve.

MP1-10
Second stage following initial hybrid palliation for
Hypoplastic left heart syndrome: Arterial or venous shunt?
Nassar M., Narayan S., Nyman A., Austin C., Salih C.,
Anderson D., Hussain T.
Evelina London Children Hospital, London, UK

Objective: Hybrid palliation for Hypoplastic Left Heart Syndrome
(HLHS) has been developed as an alternative to neonatal
Norwood surgery. At the second stage, a source of pulmonary
blood flow has to be established; typically in the form of
superior cavopulmonary connection. Concerns have been raised

considering the significant challenge in the reconstruction of
branch pulmonary arteries and the less development of the pul-
monary arteries at the time of Fontan completion. In this study we
compare 2 groups of patients; those who received an arterial
modified Blalock Taussig shunt (2 stage Norwood I) or a venous
superior cavopulmonary shunt (comprehensive Norwood I&II).
Methods: We retrospectively reviewed patients who received sec-
ond stage palliation following initial hybrid. Patients were strati-
fied according to the source of pulmonary blood supply into
arterial shunt ( n= 17 patients) or venous shunt (n= 26 patients).
We compared results considering mortality, morbidity and
findings at the pre-Fontan MRI.
Results: Age and weight at operation were lower in the arterial
group (104.9± 57.6Vs184± 108.3 P0.001, 4± 1.6Vs5.5± 1.7
P0.001 respectively). All recorded surgical times were shorter in
the arterial group. Considering post-operative stay, only
mechanical ventilation times were in favour of the venous group
(9.9± 5.5Vs7.1± 5.3 P 0.043). There was no difference in mor-
tality (2/17 Vs5/26 P0.685 ) or incidence of complications. In the
immediate post-operative period, there was tendency toward higher
need for intervention on branch pulmonary arteries in the venous
group while there was a higher tendency for interstage branch pul-
monary artery intervention in the arterial group, however neither did
reach significance. The arterial group has shown better development
of branch pulmonary arteries with a higher lower lobe index
(158.3±39.4Vs114.9±43.96 P0.037). There was no difference in the
EF or indexed EDV (57.00±8.29 Vs59.80±10.93 P0.541 and
92.7±19.3Vs75.3±25.2 p0.112 respectively).
Conclusion: Both arterial and venous shunt are viable options with
mortality and morbidity results comparable to literature. The two
stage Norwwod I seems to be non inferior to the comprehensive/
combined Norwood I&II with better development of branch
pulmonary arteries at the time of Fontan completion.

MP1-11
Use of transcatheter pulmonary valve (Melody valve) for
surgical mitral valve replacement in infants and children:
the Italian experience
Pluchinotta F.R. (1), Frigiola A. (2), Arcidiacono C. (1), Saracino A. (1),
Piazza L. (1), Giamberti A. (2), Butera G. (1), Giugno L. (1),
Carminati M. (1)
Department of Pediatric Cardiology and Adult Congenital Heart Disease,
IRCCS Policlinico San Donato, Milan, Italy (1); Department of Cardiac
Surgery, IRCCS Policlinico San Donato, Milan, Italy (2)

Introduction: Infants and children with irreparable mitral valve
(MV) disease have limited options for prosthetic valve replace-
ment. Based on a decade-long experience with the externally
stented bovine jugular vein graft (Melody valve) in the right
ventricular outflow tract (shown to restore pulmonary valve
competence and relieve obstruction) we tested the use of the
Melody valve as a surgical implant in the mitral position in patients
with severe mitral disease, where other prostheses were neither
small enough to be implanted nor expandable as the child grows.
Methods: The medical records of patients who had undergone
Melody valve implantation in the mitral position between March
and November 2014 in our Institution were reviewed.
Results: Six patients had undergone surgical Melody valve
implantation in the mitral position. Selected patients were
between 11 months and 6 year-old, and had an average body
weight of 12 kg (range 6.1-25). All patients underwent at least one
previous surgical attempt to repair the valve, and still had severe
stenosis and/or regurgitation. Surgically, the native MV was
approached via right atriotomy and removed. Once sutured to the
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mitral annulus, the Melody valve was expanded through a balloon
catheter to achieve the best diameter according to the age and the
patient’s BSA. The balloon size used for Melody valve expansion
during surgery was minimum 12, maximum 20mm. One patient
needed ECMO assistance after surgical MV repair and a Melody
valve was successfully implanted few days later as possible bailout.
However she did not recover from multiorgan failure and died in
spite of the well-functioning Melody prosthesis. At discharge all
survivals had good valvular function. At 10-month follow-up one
patient had undergone catheter-based balloon expansion of the
valve, while the other 4 patients were in good hemodynamic
condition with mild or less mitral stenosis and/or regurgitation.
Conclusions: The short-term results of this innovative procedure
are very encouraging. The paradigm of expandable MV prosthesis
opens up the opportunity to carry out MV replacement in more
children and at an earlier time point, and has potential to revolu-
tionize care for infants and children with complex MV disease.

MP1-12
Implementation of a policy of delayed intervention in post-
operative cardiac surgery patients with chylothorax: a
prospective audit
Smith R., Horgan C., Johnson R.A.
Alder Hey Children’s NHS Trust, Liverpool, United Kingdom

Introduction: Chylothorax is an uncommon complication of paediatric
heart surgery. Standard management includes dietary modification,
TPN, octreotide and surgical intervention. There is very little evidence
to support the use of these treatments; the literature consists only of case
reports and case series. A retrospective audit of outcomes in our unit
using standard treatments demonstrated no significant difference
between treated and untreated patients. Our department implemented
a policy of delayed intervention (7 days) and we have subsequently
audited the impact of this delay.
Methods: Data was reviewed from a three-year period (2011-14) from
patients aged <18 who were tested for suspected chyle in pleural
effusion post-surgery and survived until discharge. Positive or border-
line patients were managed conservatively for 7 days prior to any
interventions. Key outcomes were duration of drainage and length of
hospital stay. The data was analysed against the previous cohort.
Results: Introducing a period of conservative management did not
impact LOS in any group. In definite chylothoraces, delayed inter-
vention appears to prolong theDOD; however, drainage resolvedwith
without intervention in 59% and these patients had significantly shorter
LOS compared to thosewhowere treated. Treated patients drained for
a median of 20 days after commencing treatment.
Conclusions: Since delaying treatment does not appear to impact
LOS it is the authors’ view that conservative management is

probably still in the patients’ best interests. Since the DOD was
similar in all groups the authors’ strongly suspect that the chyle
remains a bystander phenomenon and that drainage is caused by
other processes. Identifying and treating those processes is likely to
have more impact on DOD.

MP1-13
Is the 6 minute walk test or platelet count helpful in
determining prognosis of patients with Eisenmenger
Syndrome and Down syndrome?
Shortland J., Herbert S., Pascall E., Leonard K., Howard L., Tulloh R.M.R.
Bristol Heart Institute, Bristol, UK

Introduction: 6MWD (6 minute walk test distance) is the standard
test in the clinic for patients with Pulmonary hypertension. Doubt
has been cast on its usefulness. We wished to try to determine
whether this or blood tests were good measures of prognosis in our
patients with Eisenmenger syndrome (ES) and Down
syndrome (DS).
Methods: Patients with ES and DS had serial 6 MWD, oxygen
saturations at rest and on exercise and full echocardiographic
assessment from our pulmonary hypertension clinic in the last 3
years. RV function was indicated by TAPSE and lateral wall S’.
Platelet count was corrected by haematocrit for the presence of
erythrocytosis.
Results:Of 154 ES patients, 89 had DS (42 male) with mean resting
saturations of 81%. WHO classification was a poor indicator of
6MWD (WHO I= 279 m,WHO II= 279 m,WHO III= 256 m,
WHO IV= 215 m) and did not correlate well (coefficient 0.15).
WHO class and 6MWD did not correlate overall with TAPSE or
S’ but within class III this became significant (correlation= 0.46,
p= 0.02). Saturation at start and end exercise did not correlate
with 6MWD, survival or RV function. 79 DS patients were
commenced on therapy (phosphodiesterase inhibitor or endo-
thelin receptor antagonist) but the change in 6MWD was not
significant. TAPSE and S’ correlated well with each other, but
only predicted 6MWD and survival in WHO class III. 55% of DS
patients had a low platelet count <150^9/L (range 14-148) with a
strong positive correlation between platelet count and rest oxygen
saturations, even when corrected for Haematocrit. The lower
counts were also strongly predictive of a poorer prognosis.
Conclusions:We did not find that the 6MWD or RV function was
a good indicator of prognosis in DS unless withinWHO group III.
This suggests that until the condition is more severe, our measures
of assessment are not sensitive enough to detect significant change.
Platelet count is a predictor of poor prognosis, especially in DS
patients, but only partly due to bone marrow hypoxia. Further
measures are needed to allow better determination of prognosis in
DS patients with Eisenmenger syndrome.

MP1-14
Neuropsychological and intellectual assessment of 45
adolescents (GUCH patients) after congenital heart defect
surgery with/without cardiopulmonary bypass.
Stolarska U. (2), Werynski P. (1), Rudzinski A. (1), Kacinski M. (2)
Department of Pediatric Cardiology Jagiellonian University Medical
College, Krakow, Poland (1); Department of Pediatric and Adolescent
Neurology Jagiellonian University Medical College, Krakow, Poland (2)

CHD are associated with risk for cognitive development. The
cognitive impairment risk in consequence of extracorporeal
circulation is still largely unknown.

Table.

Outcomes (median ((interquartile range)) (days)

Duration of drainage (DOD) Length of stay (LOS)

2010 2014 p value 2010 2014 p value

Positive n=34
10 (5.75-20)

n=44
21 (9-28)

0.011 n=34
19 (13-38.5)

n=44
33 (17.5-

43.75)

0.161

Borderline
(all criteria)

n=5
12.0 (9.5-18)

n=2
12.5 (8-12.5)

0.693 n=5
46 (15-47.5)

n=2
21.5 (8-21.5)

0.241

Borderline
(1-2 criteria)

n=20
9.5 (6.5-16.5)

n=7
20 (5-49)

0.318 n=20
17 (10.5-

34.5)

n=7
28 (9-51)

0.455

Negative n=18
14.0 (7-17.5)

n=6
11.5 (8.5-

44.25)

0.546 n=18
19.5 (10.75-

32.75)

n=6
33 (14.5-60)

0.442
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Objective: neuropsychological and intellectual assessment of
GUCH pts after surgical procedures for CHD in childhood with/
without the use of cardiopulmonary bypass (CPB).
Material: 45 patients aged x 17.4± 19.2 years, 35 after surgery with
CPB (10 pts post-VSD; 10 post-ASD II; 2 post-ASD sin.ven. +
PAPVR; 1 post- ASD II,VSD,PDA; 4 post-AVS; 2 post-PVS; 2
post-VSD, ASDII; 1 post-ASD II, TVR; 1 post-AVR, AVS;
1 post-AVR; 1 Cor triatriatum) and 10pts without CPB (all post-
CoAo).
Methods: Wechsler/Raven Intelligence Scales, clinical trials asses-
sing memory, attention, praxis, abstract thinking and visuospatial
functions, WCST.
Results: Only 5 pts scored normal on all the tests (3 post-CPB
pts= 8.5%, 2 post-VSD, 1 post-ASD sin.ven. + PAPVR; 2 non-
CPB pts= 20%, 2 post-CoAo). Post-CPB pts obtained 75.5%
normal scores, while non-CPB group - 81.3%. The non-CPB
group scored significantly lower in visuospatial functions (70%
subnormal scores vs. 42% in CPB pts) and verbal abstract reasoning
(30% subnormal scores vs. 5.7% in EC pts). Frontal impairment
was the most common in both groups (70% in non-CPB, 60%
CPB pts), formal verbal fluency generating the worst results (62%
CPB/50% non-CPB pts below normal), WCST (20% non-CPB/
14% CPB pts below normal), and auditory verbal learning (20% non-
CPB/14% CPB pts below normal). In the CPB group, intellectual
development disruption was more common (28%), with intellectual
disability in 2 pts, and disharmony typical for organic dysfunction in 8
pts (1 pt in non-CPB group). Medium IQ score was slightly higher in
post-CPB group (94 vs. 102 IQ points).
Conclusions: 1. Regardless of the CPB use, executive function
impairments are the most common neurodevelopmental
abnormalities among GUCH patients, being more frequent and
severe in post-CPB pts. 2. General intellectual development in
post-CPB pts is more commonly disturbed, but associated with
higher total scores than in non-CPB pts. 3. Visuospatial and verbal
memory dysfunction is significantly more common in non-CPB
group, suggesting a possible association with defect type (all CoAo
pts). The study was implemented using funds allocated by the
National Center of Science.

MP1-15
Physical Activity in Patients with Congenital Heart
Disease. Evaluation of Subjective and Objective Data on
Activity and Exercise Tolerance
Dirks S., Hacke P., Danne F., Berger F., Ovroutski S.
Deutsches Herzzentrum Berlin, Germany

Introduction: Data concerning physical activity in patients with
CHD is scarce. Comparative evaluation of self-reported physical
activity and cardiopulmonary exercise tolerance measurements at
our patient population was performed.
Methods: In 2014 199 patients, median age 26 (8-69) years, 102
female (51%), were examined by cardiopulmonary exercise testing
(CPET) during their routine check-up at our outpatient depart-
ment. 173 patients reached physical capacity, sufficient for analysis.
Predicted VO2max was calculated accordingly to Cooper (1984,
2000). A questionnaire on physical activity was filled out by the
patients. Results were compared with 2 studies on healthy Ger-
man children (KiGGS n= 17,000) and adults (DEGS1 n= 8152).
Results: 95 patients (52.2%) answered to be active in sports. 32% of
the active and 31% of the non-active patients showed interest in a
CHD - sports group, supervised by a physician.
Patients with CHD were found to be less active in sports then
healthy subjects and this gap was larger in male patients.
The largest differences were seen in women 18-29 years (30% active

with CHD vs. 74% active healthy women) and men 30-39 years (40%
active with CHD vs. 72% active healthy men). In median patients
stated to be physically active 3 hours per week. Time spent with
physical activity correlated with VO2max (r=0.316 p: 0.01).
Reasons stated for absence of activity in sports: not interested
(31%), lack of time (12%), requirements too high (28%). Of all
school children 9% stated that their parents did not approve of
physical activity. The teacher was in no case given as a reason not
to participate in school sports.
Self-reported fitness correlated to VO2max: very good: 91%, good:
84%, moderate: 78%, not very good: 66%, not good at all: 74%.
Conclusions: Physical activity in patients with CHD should be
encouraged more actively since lack of time and interest are main
reasons. CHD- sport groups should be established to provide
adequate supervision and level of physical requirements to achieve
a higher percentage of physical activity in the CHD population.

MP1-16
Regional differences in WT-1 and Tcf21 expression during
ventricular development: implications for myocardial
compaction
Vicente-Steijn R. (1,2), Scherptong R.W.C. (2), Kruithof B.P.T. (3),
Duim S.N. (3), Goumans M.J. (3), Tallquist M.D. (4), Wisse L.J. (1),
Zhou B. (5,6), Pu W.T. (6), Poelmann R.E. (2), Schalij M.J. (1),
Gittenberger-de Groot A.C. (1,2), Jongbloed M.R.M. (1,2)
Department of Cardiology (1); Departement of Anatomy and
Embryology (2); Department of Molecular Cell Biology (3); Leiden
University Medical Center, Leiden, The Netherlands. Center for
Cardiovascular Research, John A. Burns School of Medicine, University of
Hawaii, Honolulu (4); Key Laboratory of Nutrition and Metabolism,
Institute for Nutritional Sciences, Shanghai Institutes for Biological
Sciences. Shanghai, China (5); Harvard Stem Cell Institute and
Department of Cardiology, Boston Children’s Hospital, Boston
(Massachusetts), USA (6)

Background: Morphological and functional differences of the right
and left ventricle are apparent in the adult human heart. A differ-
ential contribution of cardiac fibroblasts and smooth muscle cells
(populations of epicardium-derived cells) to each ventricle may
account for part of the morphological-functional disparity. Wilms
Tumor-1 (WT-1) is expressed in a.o. epicardial cells and its
derivatives during cardiac development. Epicardial contributions
are disrupted in mice deficient of the receptor for platelet derived
growth factor alpha (PDGFR alpha).
Aim: To study left-to-right differences in relation to epicardial
derivatives and the development of compact ventricular myo-
cardium, in wildtype and in PDGFR alpha knockout embryos.
Methods: Wildtype and Wt1CreERT2/+ reporter mice were
used to study WT-1 expressing cells, and Tcf21lacZ/+ reporter
mice, general and epicardial specific PDGFRα null mice to study
the formation of the cardiac fibroblast population.
Results: After covering the heart, epicardial cells were first
observed at the inner curvature, the right ventricle postero-lateral
and left ventricle apical wall. Later, WT-1+ cells were present in
the walls of both ventricles, but more pronounced in the left
ventricle. Within the right ventricle, WT-1+ and Tcf21-lacZ+
cell distribution was more pronounced in the anterior or inlet part.
A gradual increase in myocardial wall thickness was observed early
in the left ventricle and at later stages in the right ventricle.
PDGFRα null mouse models show a deficient epicardium and
diminished number of WT-1/Tcf21lacZ+ cells, most pro-
nounced in the right ventricle. The normal increase in myocardial
thickening was severely impaired in PDGFRα null mice, most
pronounced in the right ventricular inlet.
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Conclusions: During normal heart development, spatio-temporal
differences in contribution of WT-1 and Tcf21lacZ positive cells
to right versus left ventricular myocardium occur parallel to
myocardial thickening. PDGFRα null mice show no myocardial
compaction, most outspoken in the right ventricle. Our findings
may relate to lateralized differences in ventricular (patho)mor-
phology in humans.

MP1-17
A Rare Cardiac Pathology: The Levoatriocardinal Vein
Tosun O. (1), Kasar T. (1), Saygi M. (1), Ayyildiz P. (1),
Turkvatan A. (2), Odemis E. (1), Ergul Y. (1), Guzeltas A. (1)
Department of Paediatric Cardiology, Istanbul Mehmet Akif Ersoy,
Thoracic and Cardiovascular Surgery Center and Research Hospital,
Istanbul, Turkey (1); Department of Radiology, Istanbul Mehmet Akif
Ersoy, Thoracic and Cardiovascular Surgery Center and Research
Hospital, Istanbul, Turkey (2)

Background: Levoatriocardinalvein (LACV) is a rare cardiac
pathology that represents a connection between pulmonary
venous and cardinal systems. LACV is commonly associated with
left-sided obstructive conditions but can be seen with normal
intracardiac anatomy and pulmonary venous return.The aim of
this study is to discuss the morphological and clinical characteristics,
diagnostic methods and outcomes of cases with LACV.
Patients and Methods: An eleven patients with LACV between
2010–2014 were examined retrospectively. The presence of
LACV was confirmed with echocardiography, 128-Slice Dual
Source CT Angiography and catheter angiography in all patients.
The primary obstructive lesion, associated with cardiac defects and
the integrity of interatrial septum, was determined for each of the
patients with left-sided obstructions.
Results: The overall mean age was 79± 1.83 days (range 1 day–
390 days), mean weight was 4.4± 0.4 kilograms (range, 2-8 kg).
Seven the patients were female. The age at presentation was under
one year in 81.8% of the patients. Nine patients had left-sided
obstructions and two patients had normal intracardiac anatomy
and pulmonary venous returns. All of the nine patients with left-
sided obstructions were referred to our hospital because of
tachypnea, respiratory distress and murmurs. In all of the patients
with left-sided obstructions, LACV was demonstrated initially
with echocardiographic evaluation. Atrial septum was restrictive
or intact in the patients with left-sided obstructions. LACV
originated directly from the left atrium in all of the patients.
Conclusions: LACV is an extremely rare cardiac pathology, existing
almost exclusively in patients with left-sided obstructive lesions. It
is thought to form an alternative route for left atrial blood flow
when the interatrial septum is intact or restrictive. However, the
presence of an interatrial or alternative shunt with LACV may
postpone clinical presentation. LACV must be kept in mind for
patients with left-sided obstructions. It may also be seen in patients
with normal intracardiac anatomy and pulmonary venous return.

MP1-18
Reactive Hyperemia Index and Detection of Endothelial
Dysfunction after Acute Leukemia Treatment in Children
Jehlička P. (1), Huml M. (1), Votava T. (1), Trefil L. (2), Kobr J. (1),
Sykora J. (1)
Charles University in Prague, Faculty of Medicine in Pilsen, Faculty
Hospital, Department of Pediatrics, Pilsen, Czech Republic (1); Charles
University in Prague, Faculty of Medicine in Pilsen, Faculty Hospital,
Department of Clinical Biochemistry and Haematology, Pilsen, Czech
Republic (2)

Introdution: Endothelial dysfunction (ED) is thought to be an
important factor in the development of atherosclerosis, hyper-
tension, and heart failure. Reactive Hyperemic Index (RHI) is
considered as an indicator of endothelial function. This plethys-
mographic method is based on noninvasive assessment of
endothelium-dependent changes in vascular tone (PAT) in patient
fingertips. Highly efficient treatment protocols of acute lympho-
blastic leukemia (ALL) have enlarged the number of leukemia
survivors in children over the last decades. ALL survivors are
among those at increased risk of cardiovascular complications.
Early identification of impaired vascular health may allow for
interventions to improve these outcomes. This study was to
evaluate vascular health using peripheral artery tonometry and
specific biochemical markers in pediatric ALL survivors and
compare results with healthy controls (HC).
Materials and methods: Following approval by the institutional
review board 45 eligible participants were enrolled in the study 26
ALL patients (14,6± 3,4 yrs) matched with 19 HC (19,9± 4,5 yrs).
Endo-PAT recorder was used for the determination of RHI as
well as specific biochemical markers of endothelial function were
assessed (hsCRP, ADMA, E-selectin, VCAM). RHI was eval-
uated in ALL children and further compared with HC.
Results: Significantly lower RHI were revealed in ALL patients in
comparison with HC (1.57± 0.52 and 2.03± 0.55; p≤ 0.01). In
addition, E-selectin (p< 0.01), asymmetric dimethylarginine
(p< 0.01) and high sensitive CRP (p< 0.001), but not vascular
cells adhesive molecule-1 values, were also significantly increased
in the ALL subjects compared with the control group.
Conclusions: Significantly decreased RHI and elevated plasma
levels of specific biochemical parameters seems to be related to ED
in children after acute leukemia treatment. This combined
method assessment might be a useful tool for detection of ED and
stratification of cardiovascular risk in pediatric patients after acute
leukemia treatment.
This work was supported by the Research Project of the Ministry
of Education CZ- No. 0021620816 and PRVOUK36.

MP1-19
Examining the World Heart Federation criteria for
echocardiographic diagnosis of rheumatic heart disease in
patients with isolated rheumatic arthritis or chorea
Hamza H., Mohammed A., Attiya W.
Pediatric Cardiology Unit, Department of Pediatrics, Cairo University.
Cairo. Egypt

Background: According to World Health Organization estimates, a
minimum of 15.6 million cases with rheumatic heart disease exist
with 233.000 deaths attributable to it annually; this makes it of
utmost importance to early apply secondary prophylaxis in mild
asymptomatic patients in order to adequately hinder the progres-
sion of a still lethal disease.
Methods: Over a period of one year, children presenting to Cairo
University Hospitals with isolated acute rheumatic arthritis or
chorea (all with no clinical evidence of carditis) had echocardio-
graphic screening, then they had been categorized according
to the World Heart Federation criteria for echocardiographic
diagnosis of rheumatic heart disease.
Results: 54 patients with acute rheumatic fever were included
(mean age 8.92± 1.7). 48 patients (88.8%) had arthritis; 14 of them
(29.1%) fulfilled criteria for definite rheumatic heart disease (8
patients in the subcategory of pathological mitral regurgitation and
at least two morphological features of rheumatic affection of the
mitral valve, and 7 patients with borderline disease of both aortic
and mitral valves), 11 of them (22.9%) fulfilled criteria for
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borderline rheumatic heart disease (7 with pathologic mitral
regurgitation, and 4 with pathologic aortic regurgitation). 6
patients (11.1%) had chorea; 4 of them (66.6%) fulfilled criteria for
definite rheumatic heart disease (2 patients in the subcategory of
pathological mitral regurgitation and at least two morphological
features of rheumatic affection of the mitral valve, and 2 patients
with borderline disease of both aortic and mitral valves), 1 of them
(16.6%) fulfilled criteria for borderline rheumatic heart disease
(pathologic aortic regurgitation).
Conclusion: The category of patients which is classified according
to the recent World Heart Federation criteria as borderline rheu-
matic heart disease is frequently encountered during the primary
attack of rheumatic fever especially in cases with isolated aortic
valve affection; and while the current guidelines made no solid
recommendation for secondary prophylaxis in this category of
patients; it seems prudent to recommend it for children in high-
prevalence area.

MP1-20
Genetic testing of child and adolescent relatives in a family
screening program for Hypertrophic Cardiomyopathy
Cardoso B., Gomes I., Loureiro P., Trigo C., Pinto F.F.
Pediatric Cardiology Department, Hospital Santa Marta - Centro
Hospitalar de Lisboa Central, Lisboa, Portugal

Introduction: Hypertrophic cardiomyopathy (HCM) is most often
autosomal dominantly inherited with incomplete penetrance and
variable expressivity. The main purpose of family screening is to
identify relatives who have the same disease as the proband. The
2014 ESC Guidelines on diagnosis and management of HCM
recommend the screening of child relatives beginning at 10 years
of age.
However, the prognostic value of identifying sarcomere gene
mutations in children without phenotypic manifestations of HCM
remains unclear.
Aims:We retrospectively studied the outcome of clinical screening
and predictive genetic testing of child probands and relatives (<18
years of age) from families with HCM and assessed the age-related
penetrance of HCM during the follow-up in these young
relatives.
Methods and results: Twenty patients from 10 families were inclu-
ded in a family screening program for HCM (2004–2013). Patients
were offered clinical examination, standard resting 12-lead ECG,
ambulatory ECG monitoring, transthoracic echocardiogram and
genetic testing for the 10 most common sarcomeric protein gene
mutations. The diagnosis of HCMwas made when left ventricular
wall thickness was> 2 standard deviations over the predicted mean
for body surface. “At-risk child relatives” were defined as those
positive for the mutation, either they had a positive or a negative
phenotype at enrollment. Two probands and 18 first-degree
relatives were included (80% male; median age= 9.5 years).
Fourteen child relatives were mutation carriers (70%; median
age= 7.9 years), and 5 were noncarriers (25%; median age= 11.5
years). One child had unknown genetic status.
Twelve (86%) of the 14 mutation carriers were diagnosed with
HCM at first evaluation.
After 6± 3.5 years follow-up, the two mutation carriers without
phenotypic expression developed HCM at 10 and 18 years of age
(14% penetrance rate). Both had mutations in the MYBPC3 gene.
Conclusions: The penetrance of HCM in phenotype-negative child
relatives at risk of developing HCM was 14% after 6 years of
follow-up. This underlines the relevance of the long term follow-
up of mutation carriers irrespective of the presence of a positive
phenotype.

MP2-1
What are the causes of death in patients with congenital
heart defects? An analysis of data from the German
National Register for Congenital Heart Defects
Engelings C.C. (1), Körten M.-A. (2), Abdul-Khaliq H. (3),
Asfour B. (4), Baumgartner H. (5), Diller G.P. (5), Helm P. (2),
Kececioglu D. (6), Bauer U.M.M. (1,2), Tutarel O. (7)
Competence Network for Congenital Heart Defects, Berlin, Germany (1);
National Register for Congenital Heart Defects, Berlin, Germany (2);
Saarland University Medical Center, Department of Paediatric
Cardiology, Homburg, Germany (3); Children’s Heart Centre Sankt
Augustin, Department of Paediatric Cardiothoracic Surgery, Sankt
Augustin, Germany (4); Münster University Hospital, Center for Adults
with Congenital Heart Defects, Münster, Germany (5); Heart and
Diabetes Center NRW, Center for Congenital Heart Defects, Bad
Oeynhausen, Germany (6); Hannover Medical School, Centre for
Internal Medicine>Department of Cardiology and Angiology,
Hannover, Germany (7)

Introduction: Thanks to progress in paediatric cardiology, cardiology,
cardiac surgery and intensive care, the mortality rates of patients with
congenital heart disease (CHD) was reduced significantly in the past
decades. However, the mortality rates in CHD patients are still higher
than in the general population. The aim of further improvements calls
for a detailed analysis of the causes of death. So far, such an analysis has
not been available in Germany.
Methods:The German National Register for Congenital Heart Defects
(NRCHD) was scanned systematically for deceased patients. Deceased
patients with a confirmed diagnosis of CHD were included. Data
relating to the cardiac diagnosis, symptoms, operations, interventions,
concomitant diseases and causes of death were used for analysis. Two
age groups were formed (<18 years;≥18 years).
Results: 133 deceased patients were included in the analysis
(median age at the time of death: 20.6± 19.4 years; 42.1% female).
Of those, 12.8% had mild, 28.6% had medium and 58.6% had
complex CHD. In 117 patients, the CHD was the direct cause of
death (88%), 67 (57%) of those died perioperatively. 16 patients (12%)
died from non-cardiac causes. 75 patients (56.4%) died before their 18th

year of life, 58 patients (43.6%) afterwards. The two age groups did not
differ with respect to sex distribution (p=0.36), complexity of CHD
(p=0.36), NYHA status (p=0.27), presence of cyanosis (p=0.29) or
cause of death (died from the CHD: p=0.06). There was also no
difference regarding the frequency of perioperative death (p=0.56).
Regarding concomitant diseases, pulmonary diseases (p=0.02) and
renal diseases (p=0.008) were found significantly more often in
patients over 18 years.
Conclusions: The analysis of causes of death in patients with CHD
enrolled in the NRCHD revealed that the deceased patients fre-
quently had complex CHD and that the majority of them died as a
consequence of their CHD. The fact that approximately two thirds of
named deaths occurred perioperatively highlights the need to investi-
gate strategies to optimise both the time of re-operation and operation
methods including catheter based alternatives.

MP2-2
NOTCH 1 variants in children with aortic coarctation
Tatarinova T., Alexseeva N., Grekhov E., Freylikhman O.,
Kostareva A., Moiseeva O.
Almazov Federal Medical Research Center - Saint-Petersburg - Russian
Federation

Objectives: To investigate the contribution of the genetic compo-
nent in the COA development by analyzing the family histories
and searching mutations in NOTCH1.
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Methods: We collected 68 unrelated children with COA, diag-
nosed by echocardiography, cardiac catheterization, and or surgi-
cal observation. Echocardiographic data were obtained for the
relatives when available. The genetic study included 51 patients
with CAO. We applied a strategy of targeted mutation screening
for 10 out of 34 exons of the NOTCH1 gene by direct sequen-
cing. Control DNA was obtained from 200 healthy donors.
Results: The age of patients at the time of the study was 11.2± 1.2.
The sex distribution was 47 males and 21 females. The mean
pressure gradient in the ascending aorta was 45.7± 2.6 mm Hg.
COA was combined with BAV in 55.9% cases, with hypoplasia of
the aortic arch 32.4% or descending aorta 13.2%; 2.9% patients had
complete interruption of the aortic arch and 2.9% had subaortic
stenosis. Mitral valve pathology was observed in 13.2% cases.
Combinations of COA with other forms of CHD were identified
in 26.5% of the cases (12 PDA, 9 VSD, 6 ASD, 1 TGA). Echo-
cardiography data was available for 82.4% mothers and 30.9%
fathers. CHD were noted in 13 parents (7 BAV, 1 VSD, 4 ASD,
1 PVS).
29 variants of the NOTCH1 gene were identified. Four of them
led to amino acid exchange, but only R1279H was observed in
patients 7/51 and controls 4/200 (p= 0.00026). Exon substitu-
tions were more representative for children with COA. For
example, at least one variant in exons 12 (g.30469C/T, g.30445C/T),
23 (g.39006G/A), 34 (g.48696G/A, g.48901G/A, g. 48930G/A)
was identified in 25.5% of patients and 4.0% of the controls. Intron
substitutions, on the contrary, frequently observed in the controls:
variant intron 29 (g.43831T/C) in the control and study groups was
identified in 75.5% and 21.6% (р=6×10-13), intron 12 (g.30591C/
T) - in 70.0% and 15.7% (р=1×10-12).
Conclusions: Statistical analysis showed, that the weighted
combination of substitutions gene NOTCH1 will concern this
observation as favorable in 82.5% of cases in healthy donors and in
96% of patients will indicate a risk of COA.

MP2-3
Time trends of operative mortality in children with
congenital heart defects (CHD), 1994-2009
Jortveit J. (1), Oyen N. (2), Leirgul E. (2), Fomina T. (2),
Tell G.S. (2), Vollet S.E. (2), Eskedal L. (1), Dohlen G. (3),
Birkeland S. (3), Holmstrom H. (3)
Sorlandet Hospital, Arendal, Norway (1);University of Bergen, Bergen,
Norway (2);Oslo University Hospital, Oslo, Norway (3)

Objectives: New diagnostic tools and improved treatment options
have led to increased survival of children with CHD. In the pre-
sent nation-wide study including all children with CHD born in
Norway 1994-2009, we have assessed time trends in operative
mortality.
Methods: Information on children with CHDwas ascertained from
national health registers (The Medical Birth Registry of Norway
and the Norwegian Cause of Death Registry) and databases (Oslo
University Hospital’s clinical database for congenital heart defects
and the Cardiovascular Disease in Norway (CVDNOR)). All
children were followed until 31 December 2012. Operative
mortality was defined as all deaths that occurred during the hos-
pitalization in which cardiac surgery was performed, regardless of
length of stay or deaths occurring after discharge from the hospital
within 30 days of the procedure. Time trends in operative mor-
tality among children with cardiac surgery during the first two
years of life were analyzed using Joinpoint regression program and
are presented as the expected annual percent changes with 95%
confidence interval (CI), describing trends by periods, using the
best-fit model.

Results: Among the 943 871 live births in Norway 1994-2009,
CHD were identified in 11 272 (1.2%) children, of whom 2559
(22.7%) underwent cardiac surgery before two years of age.
Comparing the first (1994-1998) and last five-year periods (2005-
2009), the median time to first surgical procedure was significantly
reduced from 93 days to 53 days (p< 0.001). The complexity of
surgery described by median Aristotle score increased from the first
five-year period (7.4± 2.5) to the last (7.8± 2.9) (p< 0.001).
Among children with cardiac surgery before two years of age, only
162 (6.3%) died due to causes related to the surgical procedure.
The operative mortality was significantly reduced with an annual
percent change (APC) of –9.6 (95% CI: −12.6; −6.6) (figure).
Conclusions: Despite earlier and more complex surgery the opera-
tive mortality in children born 1994-2009 with congenital heart
defects was reduced in Norway.

MP2-4
Decreasing mortality in children with severe congenital
heart defects (CHD), 1994-2009
Jortveit J. (1), Oyen N. (2), Leirgul E. (2), Fomina T. (2), Tell G.S.
(2), Vollset S.E. (2), Eskedal L. (1), Dohlen G. (3), Birkeland S. (3),
Holmstrom H. (3)
Sorlandet Hospital, Arendal, Norway (1);University of Bergen, Bergen,
Norway (2);Oslo University Hospital, Oslo, Norway (3)

Objectives: Despite improved diagnostic tools and new therapeutic
options, congenital heart defects (CHD) are still an important
cause of death in young age. In this nationwide cohort study we
describe time trends in two-year mortality among all children with
severe CHD born in Norway 1994-2009.
Methods: Information on children with CHDwas ascertained from
national health registers (The Medical Birth Registry of Norway
and the Norwegian Cause of Death Registry) and databases (Oslo
University Hospital’s clinical database for congenital heart defects
and the Cardiovascular Disease in Norway (CVDNOR)) by use of
specific diagnostic codes. All children were followed until 31
December 2012. All individuals with CHD codes were assigned to
only one diagnostic group by a hierarchical system and classified as
having severe (heterotaxy, conotruncal defects, atrioventricular
septal defects, anomalous pulmonary venous return, left ven-
tricular outflow tract obstruction, right ventricular outflow tract
obstruction (except pulmonary valve stenosis) and other
complex defects) or non-severe CHD (septal defects, isolated

Figure.
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patent ductus arteriosus, other specified CHD, pulmonary
valve stenosis and unspecified CHD). Cumulative mortality pro-
portion (CMP) was defined as the proportion of deaths regardless
of cause in a specified cohort during a given period. Time trends
were analyzed using Joinpoint Regression Program and are
presented as the expected annual percent changes with 95%
confidence interval (CI), describing trends by periods, using the
best-fit model.
Results: Among the 943 871 live births in Norway 1994-2009,
CHD were identified in 11 272 (1.2%) children. The proportion
classified as having severe CHD was 23.7% (n= 2 673). The two-
year cumulative mortality proportion (CMP2year) during the entire
study period was 17.4% (n= 466) in children with severe CHD
and 0.3% (n= 3 044) in children without CHD. The CMP2year
per year of birth in children with severe CHD decreased sig-
nificantly during the study period with an annual percent change
(APC) of −3.7% (95% CI: −5.9, −1.4) (figure).
Conclusions: In Norway, the two-year mortality among children
with severe CHD has decreased during the period 1994-2009, but
is still high compared to the general population. Further investi-
gations are needed to clarify the factors of importance for death in
children with severe CHD.

MP2-5
The efficacy and safeness of steroid combination therapy
for high risk cases of Kawasaki disease
Yoshikane Y. (1), Hashimoto J. (1), Hirose S. (1)
Department of Pediatrics, Faculty of Medicine, Fukuoka University,
Fukuoka, Japan (1)

Background: There are three scoring systems for the prediction of
non-response to IVIG in Japan. Steroid combination therapy for
initial treatment is recommended for high risk cases in the new
guideline from the Japanese society of pediatric cardiology and
cardiac surgery in 2012.
Objective: To evaluate efficacy of steroid combination therapy for
high risk cases which have high scores in more than two prediction
scoring systems.
Subjects and Methods: From January 2009 to 2014, a total of 54
hospitalized patients with high scores in more than two prediction
scoring systems were enrolled. The patients were separated

into two groups. Group S (n= 21): who were administered ster-
oid + IVIG, Group N (n= 33): who were administered only
IVIG. Clinical data, clinical course, and circumstances of addi-
tional therapies were compared.
Results: In the patients who had high scores in two prediction
scoring systems, there were fewer patients who received additional
therapies in group S compared to that in group N (13% 1/8 vs.
38% 8/21). On the other hand, in patients who had high scores in
all prediction scoring systems, those who received additional
therapies had not decreased in group S compared to that in group
N (50% 6/12 vs. 46% 6/13). However, there was no patient who
had residual enlargement of the coronary artery over 2 months in
group S (15% 3/20 in group N). In the patients who had high
scores in all prediction scoring systems, there were more patients
who had hypothermia and bradycardia as adverse effect in group S
compared to that in group N (35.6 degrees C, 70 bpm vs. 36.0
degrees C, 100 bpm). However, non-administration of aspirin for
2 days while initial therapy was initiated prevented them (36.4
degrees C, 87 bpm).
Conclusions: Steroid combination therapy is beneficial for high risk
cases of Kawasaki disease. In super-high risk cases those who have
high scores in all prediction scoring systems, steroid combination
therapy does not avoid the additional therapy and it reduces resi-
dual enlargement of coronary artery. Non-administration of
aspirin while initial therapy avoids adverse effects.

MP2-6
Indirect assessment of hemodynamic parameters in
congenital heart disease: comparison with data obtained
by thermodilution
Zorzanelli L., Thomaz A.M., Kajita L.J., Lopes A.A.
Heart Institute, University of São Paulo School of Medicine,
São Paulo, Brazil

Objectives: There has been concern about using predicted oxygen
consumption (pVO2) to calculate pulmonary and systemic blood
flow (Qp and Qs, Fick method) and therefore, pulmonary vascular
resistance (PVR) in patients with congenital systemic-to-
pulmonary shunts. Actually, this has been considered as a major
source of error. We assessed pVO2 by five different mathematical
models, and compared results to VO2 calculated by the reverse
Fick principle (cVO2) using thermodilution technique. Subse-
quently, we used pVO2 (five methods) to calculate Qp and PVR,
and compared data to those obtained by thermodilution
procedure.
Methods: Thirteen patients aged one to 25 years with previous
systemic-to-pulmonary shunts associated with pulmonary hyper-
tension were subjected to right cardiac catheterization six months
after surgical repair of lesions, for monitoring pulmonary hemo-
dynamics. Indirect parameter estimation was carried out using the
Fick principle, with pVO2 according to the mathematical equa-
tions proposed by Wessel HU et al. (1969), LaFarge CG and
Miettinen OS (1970), Lindahl SGE (1989), Bergstra A et al. (1995)
and Lundell BPW et al. (1996). Thermodilution was used for
direct parameter obtainment and assessment of cVO2.
Results: Indirect parameter estimation: closeness to data obtained
by thermodilution.
Conclusions: The coefficients on the Table show that there is a lack
of precision in the obtainment of VO2 and Qp using indirect
methods. However, the final impact on PVR calculation seems to
be not so relevant. Thus, although direct measurements are always
preferable, indirect assessment of PVR may be of help if it is the
only option available. Replicate PVR estimates, using different
pVO2 values should be obtained in this case.

Figure.
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MP2-7
Accelerated rhabdomyoma regression under Everolimus
therapy of the newborn infant
Aw F., Dahdah N., Raboisson M.J., Boutin C., Major P.
CHU Ste-Justine, Université de Montréal, Montréal, Qc, Canada

Introduction: Tuberous sclerosis complex (TSC) is characterized by
the growth of benign tumors in multiple organs, caused by the
disinhibition of the mammalian target of rapamycin (mTOR)
protein. Recent reports on Everolimus, an mTOR inhibitor,
are encouraging with size reduction of renal angiomyolipomas
and subependymal giant cell astrocytomas, and rhabdomyomas
(RHM). We herein report the efficacy of everolimus on
large RHM in neonates compared to historic controls from
our center.
Methods: Cases recently treated with Everolimus were reviewed
and compared to historic controls. For comparison, the largest
dimension of the largest RHM from each patient was measured
and reported as a percentage compared to the earliest echo-
cardiography study. Babies who underwent the first echocardio-
graphy imaging within 1 month of life were eligible.
Results: Studies from 4 Everolimus treated cases were compared to
10 controls. Treatment was started at 6.5 days (range2-20) with
an Everolimus initial posology of 0.1 mg po die, leading to a
therapeutic serum level (5-15 ng/mL). Therapy was maintained
for a median of 73 days (range 34-138) without significant side
effects. Compared to historic controls, Everolimus -treated
patients (Figure) had a RHM size regression rate 11.8 times
faster than historic controls (linear regression slope −0.0285 vs.
−0.0024; p< 0.001). Following medical therapy, 2 cases were
operated for congenital heart disease, without requirement
of RHM resection, 1 had a near-obstructive sub-aortic tumor
shrink to non-consequential size. In addition, there was
no rebound in size following Everolimus discontinuation.

The latter had RHM disappeared, but is still on medication
to maintain efficacy on significantly reduced cerebral tumors.
Conclusion: According to this early clinical experience, Everolimus
is safe and efficacious for accelerated RHM size reduction in
the neonate. Since long term effects on the newborn remain
unknown this approach should be used with caution only in
selective cases.

MP2-8
Influence of risk factors of cardiovascular diseases upon
essential hypertension formation and target organs lesion
in adolescents
Plotnikova I. (1), Kovalev I. (2)
FSBSI “Research Institute for Cardiology” Tomsk, Russia (1); Research
and Clinical Institute for Pediatrics at the Pirogov Russian National
Research Medical University, Moscow, Russia (2)

Aim: To study the frequency of risk factors (RF) of cardiovascular
diseases (CVD) in adolescents with essential arterial hypertension
(EAH) at different stages of its formation and to assess their influ-
ence upon the target organs lesions.
Methods and materials: 299 adolescents with EAH at the age from
12 to 18 years old (average age 14,9± 2,0) were examined:
215 (71,9%) youths and 84 (28,1%) girls. According to 24-hour
blood pressure monitoring adolescents with EAH were
divided into three study groups: first group – 98 adolescents
with “white coat hypertension” (WCH), second group – 108
patients with liable AH (LAH), third group – 93 adolescents
with stable AH (st AH). RF study included the assessment
of frequency of passive and active smoking, low physical activity,
family history of CVD and overweight. Brain MRI was performed
using MRI scanner “Magneton-OPEN”. Left ventricle (LV)
function and central hemodynamics were assessed according to
Echo data.
Results: Frequency of active and passive smoking was 15,7% and
36,5%, correspondingly; overweight 22,4%, family history of
CVD – 51,2%, out of which family history of idiopathic hyper-
tension (IH) was disclosed in 94,1% of cases. Covariance analysis
showed that adolescents with family history of IH in relation to
patients without given RF have the possibility of st AH formation
higher in 5,5 times than that of WCH (p= 0,0048) formation and
in 3,5 times - LAH (p= 0.012) formation, taking into account age
and sex. The analogous data were got in relation to passive
smoking and overweight. Family history of IH and active smoking
influenced on LV hypertrophy by means of pulse pressure
increase, and overweight – by increase of insulin resistance
HOMA index. Overweight influenced indirectly upon hyper-
tensive encephalopathy by means of increase of time index of
systolic blood pressure at night.
Conclusion: Smoking, overweight and family history of IH favour
increase of stable form of disease and target organs lesions forma-
tion in adolescents with essential AH. Preventive measures in the
given adolescents allow stopping the progression of the disease and
favour involution of disease symptoms.
Key words: essential arterial hypertension, adolescents, risk factors,
cardiovascular diseases.

MP2-9
Dilatation of pulmonary artery correlates with severity of
Marfan phenotype in childhood
Stark V.C., Huemmer M., Harring G., Mueller G.C.,
Kozlik-Feldmann R., Arndt F., Mir T.S.
Pediatric Cardiology, University Heart Center, University Clinics
Hamburg-Eppendorf, Germany

Table.

Parameter
Wessel HU

et al.
LaFarge CG &
Miettinen OS

Lindahl
SGE

Bergstra A
et al.

Lundell
BPW et al.

VO2 R2 0.855 0.852 0.836 0.778 0.851
p < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001

Qp R2 0.459 0.473 0.504 0.372 0.500
p 0.0110 0.0094 0.0066 0.0269 0.0069

PVR R2 0.905 0.913 0.906 0.911 0.917
p < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001

Figure.
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Introduction: Marfan syndrome (MFS) is an inherited connective
tissue disorder with multifaceted phenotype especially in child-
hood. Due to risk of dilatation of sinus of valsalvae (SV)
and aortic dissection frequent echocardiograpic follow-up is
indispensible for MFS patients. Another symptom of MFS is
dilatation of pulmonary artery (PA). Measurement of
diameter of PA is easy executable using echocardiography and
MRI. This study aims to demonstrate the correlation of dilatation
of PA with other organ manifestations in MFS in childhood
to evaluate its usefulness for estimation of severity of Marfan
phenotype.
Methods: We investigated 114 patients (11.1± 5.5 years, 64
male) with confirmed MFS. We subjected all patients to a
standardized diagnostic program including echocardiography,
MRI and clinical examination according to revised Ghent
Criteria. We evaluated dilatation of PA according to Zilber-
man et al.. Finally we analyzed correlation of dilatation of PA
with other organ manifestations.
Results: Pediatric patients with dilatation of PA (8%) developed
dilatation of SV and systemic manifestation earlier than patients
without dilatation (p< 0.05). Mitral valve prolapse occurred more
often in this patient group (Table 1).
Conclusions: We conclude that dilatation of PA correlates with
age of onset of dilatation of SV which is most important for
morbidity and mortality and systemic manifestation which
represents a major part of the MFS phenotyp. Thus mea-
surement of pulmonary artery in pediatric patients with MFS
is essential and relevant for assessment of potential morbidity
and mortality.

MP2-10
Angiotensin II type 1-receptor blocker therapy in
pediatric patients with Marfan syndrome - Update
after six years of experience with particular regard
to tolerability
Harring G., Stark V.C., Mueller G.C., Steiner K.J.,
Huemmer M., Schlesner C., Arndt F., Kozlik-Feldmann R.,
Mir T.S.
Pediatric Cardiology, University Heart Center, University Clinics
Hamburg-Eppendorf, Germany

Introduction: Marfan syndrome MFS is an inherited connective
tissue disorder in which aortic root dilatation remains the
significant indicator for morbidity and mortality. After recent
publication of the pediatric multicenter study and publication of
our monocentric data in 2013 concerning the effectiveness and
tolerability of therapy with angiotensin II type 1-receptor blocker

therapy (ARB) vs beta blocker (BB) we would like to present an
actual update after six years of experience.
Methods: We identified 114 pediatric patients with confirmed
MFS. Indication for medical prophylaxis was found in 54 patients.
All patients were subjected to standardized diagnostic program
including echocardiography, MRI and clinical examination
according to revised Ghent Criteria. We examined the effective-
ness of medical therapy with ARB (n= 34) on the growth of the
sinus valsalvae (SV) with comparison of z-scores of SV before
treatment and during follow up and compared these data to
patients treated with BB (n= 20) only.
Results: Treatment by ARB and BB leads to significant reduction
of SV dilatation (p< 0.05). The deviation of SV enlargement from
normal as expressed by the rate of change in z-scores was sig-
nificantly reduced by a mean difference of −0.57± 0.65 z-scores
(p< 0.05) under ARB therapy and by a mean difference of
−0.42± 0.55 z-scores (p< 0.05) under BB therapy. The prophy-
lactic effect of ARB and BB on aortic root dilatation is similar in
both groups (p> 0.05). Therapy with BB was discontinued in 20%
(4/20) due to intolerance. Therapy was not discontinued in the
ARB group (0/34).
Conclusions: The prophylactic effect of ARB and BB in pediatric
patients with MFS is similar but tolerability of ARB is clearly
superior. Furthermore the inhibition of TGF-ß signaling by ARB
which is supposed to contribute to the pathogenesis of MFS has to
be considered. Clinical study results to confirm this hypothesis
are still missing.

MP2-11
Dynamic evaluation of moderate aortic stenosis in the
young with treadmill exercise challenge
Mawad W., Fournier A., Bigras J.L., Abadir S., Curnier D.,
Dahdah N.
Sainte-Justine, Montréal, Canada

Objectives: The optimal time of intervention for moderate aortic
stenosis (modAS) is unknown. We sought to investigate the dis-
criminant value of biomarker levels (NT-proBNP and hs-TnT)
following exercise challenge in children with asymptomatic
modAS. The aim of this study is to determine optimal timing for
biomarker measurement after peak exercise and to determine the
discriminant value of biomarker response to exercise challenge in a
pediatric population with modAS.
Methods: Three groups (N= 8-10 each) were compared: (1)
Moderate aortic stenosis (modAS) with mean LV-Ao gradient
of 20 to 39 mmHg, (2) moderate aortic regurgitation without
stenosis (A-Reg) and (3) control group (CTL) matched for
age and gender. Subjects were excluded in the case of coexist-
ing conditions potentially influencing biomarker levels. Blood
samples were obtained at rest and at 20, 40 and 60 minutes
after peak exercise. Echocardiography with 2D strain and func-
tional data was obtained at rest and 2-3 minutes after exercise
testing.
Results: Exercise performance was equivalent in all groups. Exer-
cise testing yielded ST segment depression in 1 modAS subject.
Holter monitoring showed rapid non-sustained ventricular
tachycardia in another modAS subject. No difference was noted
between groups for biomarkers levels at baseline. NT-proBNP
increase in response to exercise was significant only in modAS,
(57.8± 38.9 ng/L at rest vs 62.7± 41.8 ng/L at 40-min; p= 0.02).
Despite relatively higher NT-proBNP in A-Reg at rest, levels
did not vary after exercise (91.1± 62.9 ng/L vs 91.2± 57.73 at
60-min;p= 0.98) (figure 1). Hs-TnT did not yield a significant
difference in any group or between groups. Strain was altered on

Table 1. Comparison of prevalence and age of manifestation
(Age) of dilatation of SV, mitral valve prolapse (MVP), systemic
manifestation (SysMan), ectopia lentis (EL), FBN1 mutation
between MFS with and without dilatation of PA.

Patients with dilatation of
PA (n= 9, 6.5± 5.5 y)

Patients without dilatation of
PA (n= 105, 10.0± 5.9) P

Prevalence (%) Age (y) Prevalence (%) Age (y) Prevalence Age

SV 100 5.9± 4.0 69 10.0± 5.8 0.102 0.023
MVP 87.5 7.0± 5.0 53.3 10.3± 5.7 0.049 0.144
SysMan 62.5 7.1± 5.9 50.5 13.0± 4.3 0.717 0.092
EL 37.5 6.1± 4.0 18.1 7.80± 5.4 0.185 0.551
FBN1 45 – 69 – 0.435
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global longitudinal assessment in modAS and modAR compared
to CTL at rest (−19.1± 2.9% and −19.8± 2.3% vs −22.3± 1.3%,
respectively;p= 0.013) and following treadmill challenge
(−19.2± 3.0 % and −19.0± 2.5 % vs −22.6± 2.0%; p= 0.008).
No significant differences were observed within groups after
exercise challenge.
Conclusion: NT-proBNP following exercise challenge is a
discriminant biomarker of modAS from A-Reg and CTL. This
difference becomes significant from 40 min after peak exercise
onward. 2D-Strain shows significantly reduced GLS in modAS
and A-reg compared to controls at rest and after exercise challenge.
This novel way to differentiate patients with moderate AS from
controls offers a promising avenue for future stratification of
moderate AS patients and more optimal interventional timing.

MP2-12
Malnutrition and the effect on length of hospital stay post
cardiac surgery
Marino L.V., Yee B., Boyle C., Magee A.G.
University Hospital Southampton, Southampton, UK.

Introduction: Recent work considering the effect of malnutrition
on length of stay, has shown improved nutrition status to within

−1 to +1 z score can significantly reduce the median hospital stay
(p< 0< 0.005) by up to 10 days.
Methods: Using Heartsuite database which included
children<60 months of age undergoing cardiac surgergy during the
time period 2012 – 2013 (n=196) in which the following variables
were included diagnosis, weight and age at time of PICU admission.
Results: In children who had WAZ (Weight for age) score
<− 2 [N= 132, 30.23;± 42.69] at the time of surgery compared
to those with a WAZ> 0 [N= 64 SEM 21.44; ±19.85] had a
significantly longer length of hospital stay of 8.79 days
(p= 0.0056). Interestingly those of normal WAZ at the time of
surgery had a significantly greater RACHS score (p< 0.0001)
3.01± 1.63 vs.1.8± 0.08.
Conclusion: Children with CHD are at significant risk of
growth faltering which negatively impacts on post-operative
course which was evident in this cohort of children. Interestingly
RACHS score was significantly higher in children with a
normal WAZ suggesting that the complexity of the surgery did
not impact on length of stay. It could also be that dietetic resources
were targeted towards those with a more severe CHD lesion
perhaps at the expense of infants with traditionally less severe
anomalies. In order to improve nutrition service provision to this
vulnerable population group, our aim is to develop a nutrition care
pathway for children with CHD targeting growth and adopting
red flag where targets are not achieved with the aim of reducing
length of stay.

MP2-13
Sildenafil in children with single ventricle physiology and
elevated pulmonary artery pressure
Nenova K., Dimitrov L., Kaneva-Nencheva A., Levunlieva E.
National Heart Hospital, Sofia, Bulgaria

Introduction: the total cavopulmonary connection (TCPC) is
the only surgical palliation in children with complex congenital
heart defects and single ventricle physiology. The prerequisite
for the passive pulmonary blood flow are low mean pulmonary
artery pressure (MPAP) and pulmonary vascular resistance
and preserved ventricular function. High risk patients prior to
TCPC are those with MPAP >15 mmHg. The use of selective
pulmonary vasodilator drugs, such as phosphodiesterase-
5-inhibitor Sildenafil, may lower the MPAP to acceptable value
and make it possible to complete TCPC. The purpose of this
retrospective study was to evaluate the effect of Sildenafil
in patients with single ventricle physiology and elevated MPAP
pre- and post TCPC.
Methods: from January 2011 to February 2014, 30 patients
underwent TCPC. Eleven children with no morphological factors
for elevated MPAP were treated with Sildenafil prior to TCPC.

Figure 1.

Table. Weight for age at time of surgery, risk adjustment for
congenital heart surgery and total length of stay in
children< 60 months of age

WAZ>0

(N=64)

WAZ>0
Surgery

LOS - total

WAZ>0

RACHS
WAZ>0

WAZ<-2

(N=132)

WAZ<-2
Surgery

LOS - Total

WAZ<-2

RACHS
WAZ<-2

Mean
±SD

95%CI

1.39±0.49

1.26;1.51

4.766±2.33

4.18;5.34

21.44±19.8

16.48;26.4

3.01±1.63

2.6;3.42

-4.16±-
1.65

-4.44;-
3.87

3.32±1.98

2.97;3.65

30.23±42.6

22.8;37.5

1.80±0.80

1.6;1.9

*LOS= length of stay;WAZ=weight-for-age;RACHS= risk
adjustment for congenital heart surgery.
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All had previous palliations in early infancy, 7 with pulmonary
artery banding (PAB) and 4 with Blalock-Taussig shunt.
All patients had hemodynamic study prior to TCPC. The indi-
cation for starting Sildenafil was MPAP> 15 mmHg measured
invasively after Glenn procedure in ICU (4 patients) or during
preoperative catheterization (7 patients). The treatment was
maintained for 12± 10 months (3-34months) at oral doses of
2-3 mg/kg/day. In 8 patients with persistently elevated MPAP
or unfavorable hemodynamic data after TCPC, Sildenafil was
continued. They had follow-up catheterization.
Results: patients with higher preoperative MPAP are those
after PAB, elevated end-diastolic pressure and ventricular
dysfunction. The Sildenafil therapy allowed TCPC completion
in all. In the follow up postoperative catheterization, a significant
decrease in MPAP (18± 1 mmHg vs. 13± 2 mmHg, p= 0,023)
was found. An improvement in the ejection fraction (58± 3% vs.
67± 4, p= 0,002) and ventricular end-diastolic pressure
(VEDP) (13± 3 mmHg vs. 10± 2 mmHg, p= 0,048) was
observed. Postoperative hemodynamic data in 3 patients allowed
Sildenafil discontinuation. Satisfactory results were achieved after a
minimum of 6 months Sildenafil treatment course duration.
Minor adverse effects were observed in one patient, abolished after
lowering the dose.
Conclusions: our preliminary result demonstrates that Sildenafil
treatment improves hemodynamic parameters in high risk TCPC
patients. A randomized trial can identify safety, effectiveness and
long-term effect.

MP2-14
Relationship between high-risk electrocardiogram,
mortality and genotype in a geographical cohort with
childhood hypertrophic cardiomyopathy
Östman-Smith, I. (1), Javidgonbadi, D. (2)
Dept of Paediatric Cardiology, Queen Silvia Children’s Hospital,
Gothenburg, Sweden (1); Dept of Cardiology, Sahlgrenska University
Hospital, Gothenburg, Sweden (2)

Introduction: An ECG risk score has been described, scoring
amplitudes and morphological abnormalities, which predicts a
very high relative risk of sudden death if the point score is >5. The
genotype-phenotype relationships, and correlation with sudden
death, have been studied in a geographical cohort of patients
diagnosed with HCM <19 yrs of age in the West Götaland
Region, Sweden.
Methods: Diagnosis was established with echocardiography, and
ECG risk score was quantified from a 12-lead ECG according to
Eur.Heart J 2010;31:439. DNA was analysed at international
laboratories.
Results: 69 patients with childhood presentation had ECG and
echocardiographic data, 64% male. 46 (67%) had familial disease,
and 12 Noonan-spectrum dysmorphology. Based on ECG-risk
score 29 patients were high-risk (>5 points), and 40 low-risk
(<6 points). The risk score correlated with death (correlation
coefficient 0.57, p< 0.0001); there were 8 sudden deaths in the
high-risk group and none in the low risk group (p= 0.003). There
were also two heart failure deaths in the high-risk ECG group.
Familial disease was more common in the low-risk (85%) than in
the high-risk group (37%). 57 of the patients had genotyping
performed, 23 in the high risk group, and 34 in the group with low
risk ECG. In the former a very high proportion of pathogenic
mutations were found, 86%, versus 66.7% in the latter. However,
both groups had significantly higher proportion of causative
mutations found than 83 patients with adult disease-presentation
from the same geographical area, where only 45% of patients had

clearly pathogenic mutations (p= 0.0019), and 21% had variants
of unknown significance. The spectrum of mutations varied
strikingly between groups, MYH7-mutations were prominent
in the high-risk group (26.1%) but not in low-risk paediatric
group (16.7%), or adult group (12.1%) with corresponding figures
for MYBPC3 being 26.1%, 33.3% and 26.5% respectively.
Noonan-spectrum dysmorphology appeared in both ECG groups,
and were associated with RAF1 or PTNP11 mutations. Further
genes affected in the high-risk group were ACTC, MYL
and LAMP2.
Conclusions: The simple inexpensive ECG risk score effectively
pinpoints high-risk individuals who require urgent full risk
assessment, and where the yield of genetic testing is
particularly high.

MP2-15
Surgical repair of Total Anomalous Pulmonary Venous
Connexion in neonates and infants: Immediate results and
long-term follow-up.
Benissa M.R. (1), Laux D. (1), Baruteau A. (1),
Piot J.D. (1), Demontoux S. (1), Hamann M. (1), Mokhfi E. (1),
Van Aershot I. (1), Boet A. (1), Le Bret E. (1), Ly M. (1),
Pariente D. (2), Belli E. (1), Lambert V. (1,2).
Centre Chirurgical Marie Lannelongue, Le Plessis Robinson,
France (1); University Hospital of Bicêtre, Le Kremlin Bicêtre,
France (2).

Introduction: The Total Anomalous Pulmonary Venous Con-
nexion (TAPVC) represents 1 to 3% of congenital heart diseases.
An early surgical repair is mandatory due to the severity of the
hemodynamic impact. Objectives were to analyse a large popu-
lation of patients operated for TAPVC with a special attention
given to the post-operative mortality, risks factors, morbidity and
long-term follow up.
Methods: a cohort of 92 neonates and infants referred in a single
center between 2000 and 2014 were retrospectively reviewed.
Median age at surgery was 9.5 days (range 1-143), 65.2% were
neonates, 63% of patients were mechanically ventilated before
surgery. TAPVC was supracardiac in 38%, intracardiac in 15.2%,
infracardiac in 37% and mixed in 9.8%. Preoperative obstruction
was found in 58.7% of cases, significantly associated with infra-
cardiac connexion (OR= 5.74, 95% CL: 2.07-15.97, p <0.001).
Patients with atrioventricular septal defect, heterotaxy with single
ventricle, cor triatriatum or partial anomalous pulmonary venous
connexion associated were excluded.
Results: Post-operative mortality was 4.3% (95% CL: 0-8.5).
The median follow-up was 6.7 years (range: 0.3-13.4 years). The
overall actuarial survival rate of operated patients was 86.5% (95%
CL: 8.7-94.3) at one year, remaining stable beyond. Reoperations
for pulmonary vein stenosis were required in 13 patients, leading
to death in 23.1% (95% CL: 0.0-46.1). The first reoperation was
performed after a median delay of 3.6 months (range: 0.4-127.1)
from the surgical repair. In multivariate analysis, combination of
heart defects associated with TAPVC (p< 0.001), prematurity (p
<0.001) and a persisting postoperative pulmonary hypertension
(p= 0.04) were found as risk factors for death. A postoperative
portal venous thrombosis occurred in 4 patients after infracardiac
TAPVC repair (n= 34). All surviving patients were in NYHA class
I after 5 years of follow up.
Conclusion: Surgical repair of TAPVC gives excellent immediate
and long-term results. Mortality was limited to the first
postoperative year. The main long term complication was the
pulmonary vein obstruction that led to a high-risk reoperation.
The occurrence of portal venous thrombosis after infracardiac
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TAPVC repair reached more than 10% of patients, justifying
a systematic research.

MP2-16
Comprehensive Magnetic Resonance Assessment
Long-term after AtrioVentricular Septal Defect Correction
Calkoen E.E. (1), Westenberg J.J.M. (2), Jongbloed M.R.M. (3),
Blom N.A. (1), Roest A.A.W. (1)
Division of Paediatric Cardiology, Department of
Paediatrics (1); Department of Radiology (2); Department of
Cardiology (3) Leiden University Medical Center. Leiden,
The Netherlands

Introduction: Atrioventricular septal defect (AVSD) contains a
spectrum of anomalies with a common atrioventricular (AV)
junction. Several studies report excellent long term survival
with a substantial incidence of re-operation, because of left
atrioventricular valve (LAVV) regurgitation. However, little
data is available on cardiac function long after AVSD correc-
tion and no magnetic resonance data is available.
Methods: 34 corrected AVSD (22 partial and 12 intermediate or
complete) patients were prospectively enrolled from a surgical
database and 30 age related controls were included for comparison.
Patients and controls underwent a comprehensive MRI exam-
ination to assess chamber volume, systolic (ejection fraction, septal
to lateral delay) and diastolic (E/A ratio, E’ velocity, velocity propa-
gation (Vprop)) function and direct quantification of trans-valvular
flow. Patients additionally underwent an exercise test with peak
oxygen consumption (VO2) and pro-BNP was measured.
Results: All patients were in NYHA class I or II. Nine patients
used cardiac medication (beta-blocker, diuretics and/or ACE-
inhibitors) and 3 had a history of atrial fibrillation. Two
patients underwent LAVV replacement and 3 patients LAVV
repair. Mean regurgitation fraction was 14± 8%. Differences
between patients and volunteers are reported in the Table) and
show a reduced ejection fraction, larger left atrial volume,
reduced E’ velocity of the lateral wall and reduced Vprop in
corrected AVSD patients compared to controls. Maximum
heart rate was 91± 13% of expected, maximum watt was
95± 23% of expected and peak-VO2 was 80± 21% of
expected. Pro-BNP ranged between 17 and 341. No relation
to regurgitation fraction or parameters of systolic nor diastolic
function were observed.
Conclusions: Despite the fact that corrected AVSD patients were
largely asymptomatic, subtle impaired systolic (EF%) and diastolic
(E’ velocity of lateral wall, velocity propagation) function was
observed. Although future studies are required to detect the pre-
dictive value of these changes, it stresses that careful follow-up is
warranted.

MP2-17
Anti-inflammatory effect of Obestatin in Experimental Rat
Autoimmune myocarditis model
Pamukcu O. (1), Baykan A. (1), Cakir L. (2), Narin F. (3),
Cetin N (4), Narin N. (1), Argun M. (1), Ozyurt A. (1),
Uzum K. (1)
Erciyes University School of Medicine Division of Pediatric Cardiology
(1); Erciyes University School of Veterinary Division of Histopathology
(2); Erciyes University School of Medicine Division Biochemistry (3);
Erciyes University School of Veterinary Division of Physiology (4)

Background and aim: Obestatin is a popular endogeneous peptide,
known to have autoimmune regulatory effect on energy

Table.

Controls Patients P

Age (years) 25± 14 27± 13 0.492
Gender (% male) 32 47 0.180
Body surface area (BSA)(cm/m2) 1.7± 0.3 1.7± 0.3 0.311
Ejection fraction (%) 61± 4 55± 5 < 0.001
Left ventricular end diastolic volume/BSA 87± 13 93± 17 0.100
Left atrial volume/BSA 35± 13 48± 22 0.007
Regurgitation fraction (mL) – 14± 8
E/A ratio 2.5± 0.8 2.3± 1.1 0.352
Septal to lateral delay (ms) 14± 13 16± 20 0.666
E’ velocity septum (cm/s) 8.6± 2.3 7.6± 3.3 0.210
E’ velocity lateral wall (cm/s) 13.0± 3.7 9.3± 3.3 < 0.001
E’ velocity average (cm/s) 10.8± 2.7 8.5± 3.0 0.002
Vprop (cm/s) 0.85± 0.20 0.70± 0.26 0.034

Figures 1 and 2.
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metabolism and gastrointestinal system. The studies regarding the
anti-inflammatory effect of obestatin are limited in number. In this
study we aimed to show anti-inflammatory effect of obestatin in
experimental rat autoimmune myocarditis model.
Material and Methods: Experimental autoimmune myocarditis was
induced in Lewis rats by immunization subcutaneously twice at a
7-day interval with porcine cardiac myosin in an equal volume of
complete Freund’s adjuvant supplemented with Mycobacterium
tuberculosis.
Intraperitoneal pretreatment with obestatin (50 μg/kg) was
started before the induction of myocarditis, and continued for
3 weeks. The severity of myocarditis was evidenced by clin-
ical, echocardiographic and histological findings. In addition
by-products of neutrophil activation, lipid peroxidation,
inflammatory and anti-inflammatory cytokines were measured
in serum.
Results: Obestatin significantly ameliorated clinical and histo-
pathological severity of autoimmune myocarditis. Therapeutic
effect of obestatin in the myocarditis was associated with
reduced lipid peroxidation,suppression of PMNL infiltration
and enhancement of glutathione synthesis [malondialdehyde
(MDA), myeloperoxidase (MPO), glutathion peroxidase (GSH)
activities], inhibition of serum inflammatory (IL-1β, IL 6,
TNFα), and activation of anti-inflammatory cytokines (TGFβ,
IL-10). Histopathologically; there was obvious cavity dilatation
and a increase in wall thickness in left ventricle, widespread
lymphocytic and histocytic infiltrate (arrow) is associated with
myocyte damage Severe infiltration of relatively large mono-
nuclear cells (solid arrow) was observed myocardium. Large
areas of necrosis and myofiber degeneration were present
(Figure 1) in myocarditis. These histopathological changes
were all shown to be decreased in obestatin treated rats.
Minimal focal inflammatory lesion is shown macroscopically in
Figure 2. There was mild dilatation and a in wall minimal
thickness in left ventricle. Myocardial inflammatory infiltration
(arrow) was also seen but decreased in comparision to myo-
carditis group (figure 2).
Conclusion: This study demonstrated novel anti-inflammatory
effect of obestatin in an experimental model of autoimmune
myocarditis. Consequently, obestatin adminisration may represent
a promising therapeutic approach for myocarditis and so for the
dilated cardiomyopathy in the future.

MP2-18
The Use Oxygen Uptake Efficiency Slope (OUES) at
different Levels of Submaximal Exercise in Children
Vandekerckhove K., Keyzer M., Cornette J., De Groote K.,
Panzer J., Coomans I., De Wolf D.
Dept. Pediatric Cardiology, Ghent University Hospital, Ghent, Belgium

Introduction: The oxygen uptake efficiency slope (OUES) was
first described by Baba et al in 1997 as parameter of sub-
maximal exercise. It is unknown if there is a lower limit of
exercise level the patient needs to reach to calculate OUES.
We investigated whether OUES at different levels of exercise
during cardiopulmonary exercise test (CPET) could still be a
predictor of maximal oxygen uptake (VO2 max) and if so,
whether OUES values at different levels of exercise differed
between each other.
Methods: 60 children presenting with innocent chest pain or
palpitations who performed an uneventful maximal exercise
test were enrolled in the study. The patient group was com-
pared with their predicted values in order to evaluate the
normality of the group. OUES was determined at 50%, 75%,

90% and 100% of the test duration. OUES/BSA was calcu-
lated for value normalisation as stated in literature. OUES50/
BSA, OUES75/BSA, OUES 90/BSA and OUES100/BSA
were correlated with VO2max, VO2max/kg, and VE/VCO2.
Secondly, the OUES50, 75 and 90 were compared to OUES
at 100% of exercise.
Results: In 1 patient, OUES could not be calculated. Mean age was
11,5± 2,3 years, weight 43,6± 12,4 kg, length 151,2± 13,6 cm.
OUES50/BSA, OUES75/BSA, OUES90/BSA and OUES 100/
BSA was 1269± 235, 1403± 253, 1463± 262 and 1493± 265
respectively. VO2max was 1668,5± 518 ml/min VO2max/kg is
41,3± 9,7 ml/kg/min. Correlation between OUES and VO2
max was strongest for OUES100/BSA (Pearson 0,732, P< 0,001),
followed by OUES90/BSA (0,709, P< 0,001), OUES75/BSA
(0,665, P< 0,001) and 0UES50/BSA (0,614, P< 0,001).
OUES50/BSA, OUES75/BSA andOUES90/BSA were different
from OUES100/BSA. There was no correlation between OUES
values and VE/VCO2.
Conclusion: Even when children have only performed 50% of
maximal exercise, the OUES/BSA value at this level of exercise
has strong positive correlation with VO2max/kg. The correlation
however becomes stronger if the child can perform a nearly
maximal exercise test. There is significant difference between
the OUES values at different levels of submaximal exercise.
This finding indicates that the reference values for OUES50,
OUES75, OUES90 and OUES100 are different.

MP2-19
Variability of different Z-score calculations of the
aortic sinus of Valsalva in Marfan syndrome and in
healthy children
Szepesvary E., Konta L., Banks R., Ogbogbo E., Field E., Kaski J.P.
Great Ormond Street Hospital, London, UK

Introduction: Aortic root aneurysm is one of the key diagnostic
criteria of Marfan syndrome, and its rate of dilatation determines
clinical course and management. 2D-echocardiographic dimen-
sions of the sinus of Valsalva (SoV) are standardised for age, gender
and body size, and are expressed as Z-scores, with values ≥2 sug-
gestive of aortic root dilatation. The aim of this study was to assess
the potential variation of different published Z-score algorithms
used in clinical practice.
Methods: 23 patients with fibrillin-1 mutation-positive Marfan
syndrome (according to the revised Ghent nosology) (48% female,
11.1± 4.1 years) and 23 healthy children (56% female, 11.5± 3.7
years) were assessed retrospectively. Echocardiographic measure-
ments were performed using both inner edge and leading
edge conventions at end-systole and end-diastole. Z-scores were
calculated using published methods of Warren et al. (Halifax),
Pettersen et al. (Detroit), Daubeney et al. (Wessex), Gautier et al.
(Paris), and the recently published Z-score equations based on
the largest cohort of children and adults (849 subjects) by
Campens et al.
Results: The mean diameter of SoV was significantly larger in the
Marfan cohort than in healthy children (30± 6.3 mm vs
23± 3.4 mm, p< 0.01) with mean Z-scores varying from
1.6± 1.50 (Paris) to 2.77± 2.09 (Wessex) in the Marfan group
compared to −0.95± 1.01 (Paris) to −0.11± 0.85 (Halifax) in the
control group. There was substantial variation in the proportion of
patients fulfilling criteria for aortic root dilatation (Z≥2) according
to different calculations: 43% (Detroit and Paris), 57% (Halifax),
61% (Wessex), and 65% and 74% (Campens et al.). Z-scores in the
control group were all less than 2, except for one value of 2.06
from the Wessex dataset.
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Conclusions: The variability of Z-score results derived from the
dimension of the sinus of Valsalva by different Z-score equations
has important implications for the diagnosis of Marfan syndrome
in clinical practice. Z-score data in children withMarfan syndrome
should therefore be interpreted with caution, and further, pro-
spective studies are required to establish the accuracy of different
Z-score calculation algorithms.

MP2-20
Impact of Preoperative Coronary Anatomy
Assessment with Echocardiography on Morbidity
after Arterial Switch Operation of Transposition
of the Great Arteries
Ahlström L., Liuba P.
Pediatric Heart Center, Lund, Sweden

Background: In transposition of the great arteries (TGA), certain
coronary patterns have been associated with major adverse events
early after the arterial switch operation (ASO). We sought to
determine the impact of preoperative echo diagnosis on the intra-
and postoperative morbidity.
Method: All patients (n= 182) with TGA who underwent ASO
during June 2001 to December 2013 were reviewed. Data on
presumed CA preoperatively was obtained from the pediatric
cardiologist’s echo report. Intraoperative CA was categorized
according to Yacoub’s classification (type A to E), Major
postoperative morbidity included one or more of the follow-
ing: delayed sternum closure (DSC), prolonged (>72 hours)
mechanical ventilation, reintubation, peritoneal dialysis (PD),
ECMO, reoperation and readmission within 30 days after
surgery.
Result:Mean age at ASO was 11.5 (1-614) days, and mean weight
was 3.6 (1.9-8.4) kg. There was no postoperative death. Intrao-
peratively, 132 patients (73%) were found to have type A, 22
patients had type B or C or intramural (B-C-IM; 12%), and 28
patients had type D or E (D-E; 15%). Patients with type B-C-IM
had increased risk for DSC (7/22 vs 14/132 in type A and 5/28 in
type D-E; p= 0.04), PD (4/22 vs 8/132 and 1/28; p= 0.05),
prolonged ventilation (7/22 vs 13/132 vs 4/28; p= 0.02), and
ECMO (2/22 vs 0/131 and 1/28; p= 0.01). Preoperative
echo assessment of CA was available in 176 patients. Within the
B-C-IM group, preoperative echo raised suspicion of type A in 12
patients (i.e., wrong diagnosis, WD; 55%), whereas non-A type
was suspected in 10 patients (i.e. accurate diagnosis, AD; 45%).
With the exception of reoperation, which was seen only in the
WD subgroup (4/12 vs 0/10 in the AD subgroup; p= 0.04), the
intraoperative (cardiopulmonary bypass time and cross-clamp
time) and postoperative morbidity indices were comparable in
both WD and AD subgroups (p> 0.1).
Conclusion: Although there is a significant risk for early
postoperative morbidity in TGA patients with single, interarterial
and intramural CA, there seems to be relatively little influence
of preoperative echo assessment of coronary anatomy on
this morbidity burden. Further large prospective studies are
warranted.

MP2-21
Use of lung planar scintigraphy in pulmonary perfusion
analysis in patients with HLHS after Fontan operation and
stent implantation
Mazurek-Kula A. (1), Kovacevic-Kusmierek K. (2), Moszura T. (1),
Goreczny S. (1), Plachcinska A. (2), Kusmierek J. (3), Moll J. A. (1),
Moll J.J. (4)

Cardiology Department Polish Mother’s Memorial Hospital, Research
Institute Lodz, Poland (1); Department of Quality Control and
Radiological Protection, Medical University, Lodz, Poland (2);
Department of Nuclear Medicine, Medical University, Lodz, Poland (3);
Cardiosurgery Department Polish Mother’s Memorial Hospital, Research
Institute, Lodz, Poland (4)

Introduction: Fontan operation results in low pulsatile
pulmonary blood inflow that affects blood distribution in lungs.
Moreover, left pulmonary artery (LPA) stenosis is a common
complication in patients with hypoplastic left heart syndrome
(HLHS).
Aim: Assessment of lung perfusion in HLHS patients after Fontan
operation using planar lung perfusion scintigraphy.
Material and Methods: The study was performed in 56 patients (37
boys and 19 girls) aged from 4 years 3 months to 18 years 7 months
(mean 8 years); 39 pts. (70%) had stent implantation due to LPA
stenosis prior to Fontan operation.
All patients underwent planar lung perfusion scintigraphy (AP and
PA projection) after peripheral injection of 99mTc – MAA
(macroaggregated albumin) with activity calculated by Webster’s
formula. Lung perfusion studies were performed with Hawkeye
hybrid gamma camera; studies were processed on Xeleris work-
station. Percentage share of every lobe in a global lung perfusion
has been calculated after averaging of counts in anterior and pos-
terior projection - geometric mean. The presence of pulmonary
arteriovenous fistulas (PAVF) was assessed by radionuclide activity
in kidneys and brain.
Results: Mean left and right lung contribution to global lung per-
fusion were 47% (upper lobe 19%; lower lobe 28%) and 53%
(upper lobe 13%; middle lobe 23%, lower lobe 17%) respectively.
Normal left lung perfusion was observed in 30 patients (53,6%),
normal right lung perfusion in 21 cases (37,5%).
Severe lung hypoperfusion defined as percentage≤ 30% of
global lung perfusion was noted in 9 patients for the left and in
10 patients for the right lung. The most common finding was
hypoperfusion of middle and lower lobes of right lung - 16
patients (28,6%).
Postoperative diaphragmatic paralysis resulting in decrease of the
size of one lung was noted in 7 patients (12%).
Radionuclide activity in kidneys and brain suggesting PAVF was
noted in 4 cases (7%).
Conclusions:

1. Patients with HLHS have pulmonary perfusion abnormalities
due to non-physiological pulmonary flow, pulmonary artery
narrowing, or postoperative diaphragmatic paralysis.

2. Planar lung perfusion scintigraphy seems to be reliable in
postoperative evaluation of patients after the Fontan procedure.

MP3-1
Catheter-based interventions for modified Blalock-Taussig
shunt obstruction: a 20 years experience
Bonnet M., Petit J., Lambert V., Brenot P., Riou J.-Y., Angel C.-Y.,
Belli E., Baruteau A.-E.
Marie Lannelongue Hospital, Paris, France

Introduction: Thrombotic occlusion of a modified Blalock-
Taussig shunt is rare, leading to life-threatening hypoxemia.
Rescue percutaneous interventions may allow recanalization of
the systemic-to-pulmonary shunt but data on large patients’ scales
are lacking. We aimed to describe safety and effectiveness of
catheter-based interventions to restore modified Blalock-Taussig
shunt patency.
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Methods: All patients who attempted transcatheter intervention
for thrombotic occlusion of a modified Blalock-Taussig shunt
at our Institution from 1994 to 2014 were reviewed. Character-
istics, management and outcomes of the 28 identified patients
were analyzed.
Results: Thirty-three procedures were performed at a median age
of 0,6 years old (range: 0,03 to 32,1 years) and a median weight
of 5,8 kg (range: 2,2 to 82 kg), with a m/f sex ratio of 1.15.
Percutaneous intervention consisted in 33 balloon angioplasty
(100%) and 14 stent implantations (42.4%). Thrombolytic agents
were also used in 6.1% cases. No peri-procedural death occurred
but complications were observed in 5 patients (15.2%), including
one catheter-induced transient complete atrioventricular block,
one cardiac tamponade and one massive thrombo-embolic stroke.
Early procedural success was obtained in 28 patients (84.8%) and
remained long-lasting in 26 patients (78.8%). A young age and a
low body-weight at the time of the procedure were significantly
associated with procedural failure (p= 0.0364 and p= 0.0247
respectively).
Conclusions: Although technically challenging and carrying
potential major complications, transcatheter intervention can be
considered as an efficient rescue strategy to restore patency in case
of thrombotic obstruction of a modified Blalock-Taussig shunt.
However considering our experience and previous studies, the use
of thrombolytic agents could also be considered as a first-line
treatment when no anatomical cause is found to the Blalock-
Taussig shunt’s obstruction.

MP3-2
Percutaneous PDA Closure In Preterms Less Than 2 Kg
Narin N., Baykan A. (1), Pamukcu O. (1), Argun M. (1),
Ozyurt A. (1), Uzum K. (1), Bayram A. (2)
Erciyes University School of Medicine Pediatric Cardiology Department
Kayseri, Turkey (1); Erciyes University School of Medicine, Division of
Anesthesiology, Kayseri, Turkiye (2)

Introduction: Preterms and low birth weights are the group that
PDA is most common and intervention is most risky. Main aim of
our study is to emphasize the effectiveness and safety of percuta-
neous PDA closure in the infants less than 2 kg.
Material Method: Between the dates July 1997 to October 2014 in
our center 382 PDA closures were done. 18 patients less than 2 kg
were included in this study. Demographic and angiographic data
of the patients were reported.
Results: All the patients were symptomatic and PDA was decided
to be contributor of this medical state. The median patient age
32days. The median weight of patients was 1603 gr (910-2000 gr).
Mean PDA diameter was 3.2± 1.3 mm. Morphology of PDA:
type A in 7patients, type C in 9patients, type E in1, type B in 1
patient. Types of the devices used were:Cook coil in 2patients,
ADOI in 2, ADOII in 3, ADOII-AS in 11 patients. There were no
major complications reported. Left pulmonary arterial stenosis was
detected in 4 patients which were all resolved in 6 months
duration.
Conclusion: Preterm complications like chronic lung disease,
necrotising enterocolitis etc. increase the mortality and morbidity.
Inorder to decrease the complications early intervention is
required but surgery could be too risky. Because of the risks
of surgery in the recent years interventional catheterization pro-
cedures are more commonly used.
Up to our knowledge it is the only study that discuss safety and
effectiveness of percutaneous PDA closure in the infants less than
2 kg. Patient population less than 2 kg are preterms and most have
additional health problems that the surgery could be dangerous but
catheterisation can be used safely.

MP3-3
Fever following interventional or surgical pulmonary valve
replacement - SIRS like humeral and cellular immune
response in the context of treating RVOT dysfunction in
congenital heart defects
Nieschke K. (1), Thorn M. (1), Lurz P. (2), Tarnok A. (1),
Dähnert I. (1), Wagner R. (1)
Heart Centre Leipzig, Department of Pediaetric Cardiology,
University of Leipzig, Leipzig, Germany (1); Heart Centre Leipzig,
Department of Cardiology, University of Leipzig, Leipzig,
Germany (2)

Objective: Pulmonary valve implantation (PVI) led to a substantial
increase in life expectancy for many patients with congenital heart
disease. Transcatheter pulmonary valve implantation (TPVI)
has evolved to an alternative when suitable, reached worldwide
clinical acceptance and routine procedure status. By the help of
TPVI, dysfunction of right ventricular outflow tract (RVOT)
could be successfully treated in more than 3000 patients world-
wide so far. Currently used pulmonary valve conduits possess
xenograft materials (porcine or bovine). Procedure-induced and/
or xenograft-tissue-induced febril systemic inflammatory response
syndrome (SIRS) could provoke a subsequent dysfunction of the
engrafted valve. Hence, in this study, the immune response is
analyzed in detail before and after TPVI and surgical pulmonary
valve replacement (SPVI).
Methods: At defined time points before and after RVOT inter-
vention (preliminary stent implantation (n= 20); TPVI (n= 20) or
SPVI (n= 10)), clinical data and blood samples of adults and infants
(median age: 17 years) are compared regarding changes in general-
clinical (heart and breathing frequencies, temp.), unspecific para-
clinical (CBC, LDC, CrP) and specific para-clinical parameters
(interleukin (IL) 12p70/1beta/2/6/8/10, TNFa, PCT, leukocyte
analysis by flow cytometry).

Figure.
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Results: After ethics board approval 20 percutaneous and 10
surgical treated patients were included in the study from
August 2013 to November 2014. First results of analysis of
immune response reveal an increase of IL 6 and IL 8 con-
centrations within the first 72 h after the procedure (pre-stenting
and both types of pulmonary valve implantation). Granulocytes
count, especially neutrophils, raises 24 h after percutaneous or
surgical valve implantation. Monocyte count does not change
after each treatment option. Lymphocytes counts decrease within
the first 24 h after both treatment options. This is explained by T
cell diminishment.
Conclusion: The analysis of specific and unspecific parameters of
humeral and cellular immunity leads to the characterization of the
febril immune response after TPVI or SPVI. The number of
included patients limits statistical relevancy by now, but trends of
specific cellular populations changes are pointed out. Further
investigations will be realized to understand this phenomenon in
detail and to what extend this is provoked by xenograft material or
intervention itself.

MP3-4
New Therapeutic Strategies for Patients with Atrial
Septal Defect and Severe Pulmonary Arterial Hypertension
(PAH): Combination of PAH-Specific Medical Therapy
and Catheter Intervention
Akagi T., Takaya Y., Kijima Y., Nakagawa K., Oe H., Ito H.,
Sano S.
Adult Congenital Heart Disease Center, Okayama University Hospital,
Okayama, JAPAN

Background: Therapeutic strategy for atrial septal defect (ASD)
patients with severe pulmonary artery hypertension (PAH) still
remains controversial. Recent advances in medical therapy
for PAH and catheter intervention may provide new ther-
apeutic approaches in these patients. Purpose of this study was
to assess the efficacy of combination therapy (transcatheter
atrial septal defect (ASD) closure and pulmonary arterial
hypertension (PAH)-specific drugs therapy) in ASD patients
with PAH.
Methods: Thirty-seven consecutive ASD patients with PAH who
underwent transcatheter closure were enrolled (median age, 65
years). PAH was defined as a mean pulmonary artery pressure
(PAP) ≥25 mm Hg at cardiac catheterization. Systolic PAP
estimated by echocardiography was evaluated at baseline and
follow-up (median, 25 months).
Results: As shown in Figure, systolic PAP improved significantly at
follow-up examination (median, 57 to 35 mm Hg; p< 0.001)

compared with baseline examination. Reduction of systolic PAP
was significantly greater in patients with PAH-specific drugs
therapy (n= 8) than in those without drugs therapy (n= 29)
(median, 47 vs. 18 mm Hg; p< 0.001).
Conclusions: Even in patients severe PAH, combination of
transcatheter closure and disease-targeted therapy can contribute
the hemodynamic improvement and expand the therapeutic
possibilities in ASD patients with PAH.

MP3-5
A word of caution: Diabolic behavior of AndraStents® -
Inflation of balloon during implantation leads to
“diabolo”-misconfiguration
Happel C.M. (1), Zunzunegui Martínez J.L. (2), Sandica E. (1),
Kececioglu D. (1), Haas N.A. (1)
Center for Congenital Heart Disease, Heart and Diabetes Center
North-Rhine Westfalia, Ruhr University Bochum, Bad Oeynhausen,
Germany (1); Cirugía Cardiaca Infantil, HM Universitario
Montepríncipe, Madrid, Spain (2)

Objective: Implantation of transcatheter valves requires almost
every time prestenting of the right ventricular outflow tract
(RVOT) with large caliber stents. Widely used are cheatham
platinum (CP) stents, in some instances ePTFE covered CP stents.
Alternatively other large caliber stents like the AndraStent® can be
used. We report potentially fatal complications during the
implantation of AndraStents® in five cases from two different
institutions.
Method: Retrospective analysis of cases.
Results: In five cases a misconfiguration of the AndraStent®
occured forming a “diabolo”. During inflation of the balloon
the stent expanded at both ends but the middle part remained
unexpanded. In several cases higher inflation pressures lead to
a burst of the balloon. Different measures where taken to
rescue the stent. In one case the stent was expanded with a
high-pressure balloon, in another the stent was retrieved by
surgery and in one case during attempted interventional
retrieval of the embolized stent eventually a perforation with a
fatal bleeding occurred.
Conclusion: Misconfiguration of AndraStents® during implanta-
tion can lead to potentially fatal complications. Several rescue
strategies including stent placement or re-dilatation with high
pressure balloons or surgery should be available.

MP3-6
Stent Implantation in Aortic Coarctation in Turner
Syndrome: a Safety Analysis
van den Hoven A. (1), Eicken A. (2), Aboulhosn J. (3),
de Bruin C. (4), Duijnhouwer A.L. (5), Demulier L. (6),
Chessa M. (7), Uebing A. (8), van den Bosch A.E. (1),
Witsenburg M. (1), Roos-Hesselink J.W. (1)
Erasmus MC (1); German Heart Centre Munich (2); UCLA (3);
CCHMC (4); UMC Radboud (5); UZ Gent (6); IRCCS Policlinico
San Donato (7); RBHT (8)

Introduction: Stent implantation has proven to be a safe and
effective way for the treatment of coarctation in adolescents
and adults. Turner Syndrome is a genetic disorder marked
by a partial or complete absence of one X-chromosome.
CoA occurs in approximately 17% of Turner patients. Also,
the aortic wall composition is abnormal in Turner Syndrome
(TS). Changes in vascular smooth muscle cells, elastin and
collagen fiber and cystic medial wall necrosis, as found inFigure.
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Marfan syndrome, make patients with TS vulnerable to aortic
dissection. Therefore concerns exist about coarctation stenting
in TS.
Methods: In this multi-center retrospective study, all patients with
Turner syndrome and a coarctation of the aorta, treated with
percutaneous stent implantation, were included. The adverse
events at short and long-term follow-up and qualitative parameters
concerning the stent implantation were assessed.
Results: A total of 17 patients with 18 stenting procedures
from 8 centers were included. Age at intervention (mean± sd)
was 22 (±17,4) years. The coarctation diameter pre-
intervention was 8,1 (±3) mm and increased to 13,1 (±4,2).
The peak gradient decreased (median (range)) from 24 (6-45)
to 0 (0-20) mmHg. Baseline and intervention characteristics
are included in table 1. At short term (<30days after the
intervention) dissection of the descending aorta occurred in 2
patients (11%), of which 1 was fatal (5,5%). Both of these
patients underwent covered stent implantation. The mean
follow-up was approximately 8 years. Two additional patients
died during follow-up due to non-related cardiac causes. One
patient died awaiting aortic valve replacement showing a large
thrombus located near the mitral valve at autopsy, the other
patient died due to progressive heart failure.
Conclusions: These results suggest that, despite the use of covered
stents, coarctation stenting in TS carries a higher risk than in non
TS individuals. A prospective study is warranted, including

evaluation with pre and post procedural CT or MR imaging to
better define specific risk factors.

MP3-7
The Association of Silent Cerebral Emboli Following
Percutaneous Atrial Septal Defect Closure in Pediatric
Patients: A Diffusion Weighted Magnetic Resonance
Imaging Study
Ozyurt A. (2), Koc G. (1), Ozyurt A. (2),
Doganay S. (1), Baykan A. (2), Gorkem B. (1),
Dogan S. (1), Pamukcu O. (1),
Uzum K. (2), Coskun A. (1), Narin N. (2)
Department of Pediaric Radiology, Erciyes University
Faculty of Medicine, Kayseri, Turkey (1); Department of Pediaric
Cardiology, Erciyes University Faculty of Medicine, Kayseri,
Turkey (2)

Objectives: The aim of this prospective study was to investigate the
incidence of silent cerebrovascular embolic events associated with
percutaneous closure of atrial septal defect (ASD) in pediatric
patients.
Material and Methods: 23 consecutive pediatric patients (12 male
and 11 female) admitted for transcatheter closure of ASD with the
mean age of 10.4± 3.8 years (range 4-17 years) were recruited for
the study. The patients were scanned with a 1.5 Tesla clinical
magnetic resonance imaging (MRI) system (Magnetom,
Aera, Siemens Healthcare, Erlangen, Germany). Patients under-
went first cranial MRI on the day before the procedure and a
control MRI was acquired within 24 hours following the heart
catheterization. MR examinations included turbo spin echo fluid-
attenuated inversion recovery sequence and diffusion weighted
imaging technique done with single shot echo planar spin echo
sequence. The transcatheter closure of ASD procedures were
performed by 3 expert interventional cardiologists. Amplatzer
Septal Occluder (ASO) device was implemented for the closure of
the defect. No iodinated contrast medium was administrated in
course of procedure.
Results: Preprocedural MRI of 2 patients revealed nonspecific
hyperintense white matter lesions on FLAIR images with
increased diffusion, which were considered to be older ischemic
lesions associated with previously occurred paradoxical embolism.
None of the patients had diffusion restricted cerebral lesions
resembling micro embolic infarctions.
Conclusion: The current study suggests that percutaneous closure
of the ASD when performed by experienced hands without
administration of iodinated contrast medium, may be free of
cerebral micro embolization in pediatric patients. However,

Table.

Age

1 51 1 27 46 1 11 † 34 16 4

2 41 0 * 32 1 12 † 25 17 †

3 31 1 0 21 1 12 † 35 17 †

4 61 0 * 60 1 9 22 15 19 0

5 24 1 0 11 0 6 11 † 10 0

6 24 1 0 9 0 6 12 † 13 0

7 10 0 * 7 1 5 13 † † 0

8 26 0 * 16 0 8 14 † † 0

9 53 0 * 47 1 11 † 45 † 9

10 19 1 0 12 1 8 † 30 12 3

11 17 0 * 13 0 † † 10 † 0

12 43 1 0 37 0 6 13 29 14 0

13 50 0 * 35 0 † † 19 † †

14 11 1 0 7 † † † † † †

15 26 1 1 11 † † † 24 † 20

16 6 1 0 0 † 2 6 12 4 11

17 16 0 * 11 1 11 14 19 12 0

18 † 7 14 6 10,5 4

Mean 29,2 *0 22,0 8,1 13,2 23,3 13,1 *0

SD 16,7

**0 to

27 17,4
3,0 4,1

11,2
4,2

**0-

20

Baseline characteristics

Before stent
implantation

Patient
number

previous
surgery

Age at
surgey

Age at
stenting

covered
stent

(1=yes)

CoA
size
(mm)

diaphragm
diameter

PG
(mm
Hg)

CoA
size
(mm)

PG
(mm
Hg)

†:unknown * Median **Range

†:unknown
* Median
**Range

Table.

Characteristics Values

Age (years) 10.4± 3.8 (4-16)
Gender (male) 12 (52.2%)
Weight (kg) 40.0± 14.4 (14-60)
ASD diamater (mm) (TTE) 16.0± 5.5 (9-26)
ASD diamater (mm) (TEE, Stop-flow) 16.6± 4.9 (9-25)
Device diameter (mm) 16.8± 5.1 (9-25)
Qp/Qs 2.2± 0.5 (1.5-3.2)
PVR (Wood/U/m2) 1.67± 0.38 (0.9-2.4)
Duration of the procedure (min) 44.9± 15.8 (14.0-85.0)
Fluoroscopy time (min) 9.7± 4.5 (3.0-18.0)
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due to our relatively small patient group, further studies
with larger patient groups and wider age range are needed for
further investigation of the incidence of heart catheterization and
its risk factors.

MP3-8
Safety of device closure of secundum atrial septal
defects in children – does the weight at time of
procedure matter?
Odermarsky M. (1,2), Liuba P. (1)
Pediatric Heart Center, Lund University Hospital, Sweden (1);
Department of Paediatrics, Blekinge Hospital, Karlskrona,
Sweden (2)

Background: Transcatheter closure of secundum atrial septal defect
(ASD) is nowadays the main treatment option in many centers
worldwide. In symptomatic infants or in those with certain
comorbidities, there is a need for early intervention. Limited
data are available about the procedural safety in infants below
15 kg of weight.
Methods:Retrospective review of all patients referred to our center for
ASD closure by device between January 1998 and November 2014.
Major complications included death, cardiac or respiratory arrest,
stroke, device embolization and erosion, need for emergency surgery
or recatheterisation due to other procedure-related complications,
significant pleural/pericardial effusion requiring intervention,
persistent arrhythmia or intraprocedural arrhythmia requiring cardi-
oversion/resuscitation, postprocedural significant valvular insuffi-
ciency or pulmonary vein obstruction, need for transfusion due to
significant bleeding, and permanent vein thrombosis. Minor com-
plications included transient arrhythmia, significant access site hema-
toma, transient vein thrombosis, transient limb paresthesis, and
development of postprocedural infection occurring within 48 hours.
Data were retrieved from the hospital’s database and from the
Swedish Registry for Congenital Heart Disease (Swedcon).
Results: In total, 244 cases with age< 18 years were included. Data
are summarized in Table 1. In the group< 15 kg (n= 104), there
were 5 major (need of transfusion, surgical removal of device,
arrhythmia requiring conversion in 2 patients, and pulmonary
hypertension crisis) and 2 minor complications (infection and
transient vein thrombosis). In the group> 15 kg, there were 6
major (one death related to device erosion in a 17-year female
with 26 mm ASD and absent retroaortic rim, surgical removal of
device, arrhythmia requiring conversion in 2 patients, and need of
transfusion) and 4 minor complications (transient arrhythmia).
Conclusion: Transcatheter ASD closure appears to be safe and
highly successful even in small infants.

MP3-9
Closure of coronary artery fistula in childhood: treatment
indications and long-term follow-up
Christmann M. (1), Hoop R. (1), Dave H. (2), Quandt D. (1),
Kretschmar O. (1), Knirsch W. (1)
Division of Pediatric Cardiology, University Children’s Hospital, Zurich,
Switzerland (1); Division of Congenital Cardiovascular Surgery,
University Children’s Hospital, Zurich, Switzerland (2)

Introduction: Coronary artery fistula (CAF) is a rare congenital
anomalous connection between the coronary arteries (CA) and a
cardiac chamber or great vessel bypassing the myocardial capillary
network. Treatment options of symptomatic CAF consist of
transcatheter or surgical closure.
Methods: Retrospective analysis of all patients with CAF in our
outpatient clinics database diagnosed between 1986 - 2014 con-
cerning significance, treatment approaches and follow-up after
closure, if applicable.
Results: In a cohort of more than 25000 patients, 194 (<0.01%)
were diagnosed to have CAF and were enrolled in the analysis.
Median age at first diagnosis was 6 months (0d–18 y). In 79
patients (40.7%) CAF were isolated, whereas in 115 patients
(59.3%) CAF were found in association with congenital heart
disease (CHD). Origin of CAF was from the LCA in 77.2% with a
left to right shunt in 86.5%. Treatment indication was given in
10 patients (5.2%): volume overload of the right sided cardiac
chambers (n= 6, 60%), heart insufficiency (n= 2, 20%), aneurys-
matic dilation of the CA with risk of ischemia (n= 2, 20%). Six
patients (60%) were treated by catheter interventional approach (3
Coils, 2 Amplatzer Vascular Plugs, 1 Amplatzer Duct Occluder).
Follow-up (median 7 years (2-12 years) revealed one major
complication with dislocation of the occluder and thrombosis of
CA one week after implantation. Persistent dilated CAs were seen
in 3 patients (control angiographies in 2 and echocardiography in 1
patient) and normal CA dimensions in 2 patients (echocardio-
graphy). In these five patients, no thrombosis of CA occurred and
CAF remained closed. Surgical closure of CAF was performed in 4
patients (median follow-up 2 years (0-7 y), during correction of
CHD (n= 2), and, in the era before transcatheter closure of CAF,
in patients with isolated CAF (before year 2000, n= 2).
Conclusions: In a pre-selected cohort of pediatric cardiology
patients CAF is a very rare finding, although our numbers are
probably underestimated. Intervention in childhood is rarely
needed, nevertheless it is known, that small fistulas may become
relevant in adulthood. Myocardial ischemia is rarely found in
childhood CAF. Transcatheter closure techniques are considered
the treatment of choice, especially in isolated CAF, and promote
good long-term results.

MP3-10
Stent-implantation into the intraatrial septum after
hybrid procedure in hypoplastic left heart syndrome with
self-expanding PDA-stents
Moysich A., Khalil M., Kerst G., Ostermayer S., Latus H.,
Thul J., Schmidt D., Schranz D.
Pediatric Heart Center, University Hospital Giessen, Germany

Introduction: After bilateral pulmonary artery banding (PAB) and
stent-implantation in the patent ductus arteriosus (PDA) as an
alternative to the classical Norwood I surgery in neonates wth
hypoplastic left heart syndrome (HLHS), a restriction of the
intraatrial septum occurs in approx. 50% of the cases. This can be
treated interventionally, the septostomy is usually performed
during the comprehensive stage II.

Table 1.

< 15 kg > 15 kg

Number of patients 104 140
Age (years) 2.0 (0.3-5.2) 7.95 (2.1-17.6)
Sex (male/female) 38/66 58/82
Body weight (kg) 10.9 (3.6-

14.8)
29.4 (15.0-

87.5)
Total complications (n/%) 7/6.7 10/7.2
Major complications (n/%) 5/4.8 6/4.3
Minor complications (n/%) 2/1.9 4/2.9
Closure success rate with device
(%)

99.0% 98.6

Data presented as mean (range).
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Method: Since April 2013 we have implanted the self-expandable
Sinus-superflex-DS stent, Optimed, Esslingen, in 12 patients (age
median 45 days, range 5-114 days) with HLHS if the invasive
gradient was higher than 5 mmHg in mean. In two cases the Sinus-
superflex-DS stent 7 × 12 mm, in seven the 8× 15 mm and in
three patients the 8 × 12 mm stent was inserted through a 4 Fr
sheath placed in the femoral vein.
Results: Alls PDA-Stents were successfully implanted in the IAS,
no stent dislocation was observed. The mean gradient
dropped from 15 mmHgmedian (range 6-20) to 2 mmHg median
(range 1-4).
Discussion: The self-expanding sinus-Superflex-DS stent in open-
cell design is very flexible and adjusts to the duct morphology. The
pull-back mechanism allows a very precise positioning without
jumping effects. All these characteristics are favourable for
implanting this stent into the duct, but also into the IAS.

MP3-11
Premature Ventricular Contractions in Healthy Children:
does the burden of ectopy matter?
Abadir S. (1), Blanchet C.G. (1), Dahdah N. (1), Mawad W. (1),
Khairy P. (2), Fournier A. (1)
CHU Sainte Justine, Montréal, Québec, Canada (1); Montreal Heart
Institute, Montréal, Québec, Canada (2)

Background: Premature ventricular contractions (PVCs) are a
common finding in healthy children. Whereas a burden of ven-
tricular ectopy higher than 20% in adults with normal hearts was
found to increase the risk of cardiovascular events and LV dys-
function, there is little knowledge about the consequences of
frequent PVCs diagnosed in a healthy child.
Methods: We reviewed 24 h-Holters performed at our institution
(2008-2012), and identified patients with structurally normal
hearts and a burden of PVCs≥ 10% of total beats on any Holter
during follow-up. Demographic data were collected and trans-
thoracic echocardiography (TTE), ECG and 24 h-Holters at each
evaluation were reviewed.
Results: A total of 47 patients (22 female; mean age 8.2± 6.5 y) had
19.2± 10.3% PVCs recorded on initial 24 h-Holter. Left bundle
branch morphology was dominant in 33/45 (73%).No evidence of
severe cardiomyopathy was found on initial TTE with mean
shortening fraction (SF) Z-score of 0.1± 2.0. Yet, 7 patients
(14.9%) had decreased SF (Z-score: −2.4 to −4). On initial ECG,
mean PVC coupling interval was 431.9± 110.5 ms, and mean
PVC width was 118.6± 27.1 msec; runs of non-sustained or sus-
tained ventricular tachycardia (VT) were present in 3 (6.4%)
patients. On 24 h-Holter, PVCs were monomorphic in 44/47
(93.6%), ventricular bigeminy was recorded in 26.9± 29.2% of the
total PVC time in 37/47 (78.7%) patients. SF Z-score was worse in
cases with shortest coupling interval and with higher 24 h PVC
proportion (figure 1). A similar trend was noted between the
percentage of ventricular bigeminy and SF Z-score. During
follow-up (3.9± 2.3 yrs) no death occurred, and a significant
decrease in PVC burden was observed (from 19.2± 10.3% to
7.7± 11.1%; p< 0.001) coupled with a trend towards improved
systolic function (SF Z-score from 0.11± 2.04 to 0.69± 1.9;
p= 0.11). Three patients with sustained runs of VT underwent
successful PVC ablation. On final Holter, 19/47 (40%) patients
had <1% PVCs.
Conclusions: PVCs seem to be a benign finding in children with
structurally normal hearts, with no reported death or severe car-
diomyopathy in this small series. Yet, mild LV systolic dysfunction
is observed in some patients, correlating with a higher burden
of ectopy.

MP3-12
Successful treatment with Flecanide in a patient with
Andersen Tawil Syndrome Type I (ATS I) and incessant
ventricular arrhythmias
Bauch A, Krogmann O.N.
Duisburg Heart Centre, Germany

Introduction: We report a case of 15 year old girl who presented
unexpectedly during anaesthesia for velopharyngoplasty with
numerous polymorphic ventricular extrasystoles (VES) and short
runs of VT.
Methods: ECG on admission showed sinus rhythm (SR) with
regular time intervals (QTc 380) and prominent U wave.
24 hours ECG showed SR with very frequent VES (45% of all
QRS complexes) 3129 bigemini, 3000 couplets, 973 triplets, 1365
short runs of VTs (2.3-12.7 sec, frequency 125–150 /min) which
increased during periods of rest.
Exercise test revealed decreased VES during maximal exercise
(2.9 Watt/kg) and early recovery.
Tilt test showed, during position change from supine to standing,
heart rate increased and the amount of VES decreased. VES
increased again in supine position.
Echocardiography and cardiac MRT showed a structural and
functional normal heart.
Clinical examination revealed mild dysmorphic features known in
patients with Andersen-Tawil-Syndrome (ATS) like short stature,
micrognathia, hypertelorism, broad nasal bridge.
Genetic analysis revealed a heterozygote mutation in the KCNJ2
Gene (Exon 2 c.652C>T, p.Arg21^8Trp).
Family history included unexpected death of grandfather at the age
of 36 years and two maternal cousins in their early thirties.
Results: 24 hours ECG under Propanolol 3,4 mg/kg showed slight
increase in the duration of VTs otherwise no significant change.
24 hours ECG under Flecainde 3,0 mg/kg showed significant
reduction of arrhythmias: 12% polymorphic VES of all QRS

Figure 1.
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complexes, 1260 bigemini, 516 couplets, 12 triplets, 16 short runs
of VTs (2.7-5.7 sec, frequency 111-140 /min) which increased
during periods of rest.
24 hours ECG under Flecainide 6,5 mg/kgKG showed only 450
VES of two morphologies mainly during periods of rest. No VTs,
triplets or couplets.
24 hours ECG after three months treatment with Flecainide
6,5 mg/kg showed only 40 VES of two morphologies. No VTs,
triplets or couplets.
Conclusion: ATS I is a disorder of ventricular depolarisation caused
by mutation in the KCNJ2 gene. It is characterised by a high
burden of difficult to treat ventricular ectopics. In our patient
treatment with Flecainide 6,5 mg/kg abolished all VT runs.

MP3-13
ICD-treatment in Swedish children and adolescents with
long QT syndrome – a survey of the Swedish ICD- and
Pacemaker Registry
Sundström E. (1), Diamant U.B. (2), Jensen S.M. (2),
Rydberg A. (1)
Department of Clinical Sciences, Pediatrics (1); Heart Centre Umeå
University Hospital, Department of Public Health and Clinical Medicine
(2); both at Umeå University, Umeå, Sweden

Background: In the congenital long QT syndrome (LQTS),
mutations cause changes in the ion channels of the myocytes
leading to severe arrhythmias like Torsades de Pointes. The
symptoms vary from dizziness and syncope to aborted cardiac
arrest (ACA) and sudden cardiac death (SCD). For patients with
a high risk for ACA/SCD, implantable cardioverter defibrillator
(ICD) is an option for treatment. This survey aimed to describe
the pediatric LQTS-population with implanted ICDs in
Sweden.
Methods: Patient data was extracted from the Swedish ICD- and
Pacemaker Registry. The inclusion criteria were LQTS and
implanted ICD, and 173 patients met the criteria. Informed con-
sent was obtained from 138 patients. Medical records were
reviewed and data concerning medical treatment with beta-
blockers, indication for ICD and DNA analysis were collected.
We compared the pediatric and the adult LQTS population.
Results: The number of ICD-implantations in patients diagnosed
with LQTS in Sweden has increased exponentially since 1992.
In the pediatric LQTS population, 22 patients received ICD in
the age of 0-19 years. Three of these patients were found to
have catecholaminergic polymorphic ventricular tachycardia
(CPVT) when genetic testing was performed later. Boys
were overrepresented until age 20 when it reversed. Based on
medical records, the three most common indications for ICD-
implantation were syncope, 55% vs 48% (age ≤19 vs >19); ACA,
14% vs 31%; and primary prophylactic treatment, 32% vs 10%. At the
time for symptoms indicating ICD implantation, 73% of children/
adolescents were prescribed betablockers compared to 48% of the
adults. DNA analysis was performed in 82%. A mutation was found
in 70%, the threemost common being LQT2, 38%; LQT1, 29%; and
LQT3, 15%.
Conclusions: ICD-implantations in LQTS-patients are increasing,
which may be due to increased awareness of the diagnosis and the
choice of primary prophylactic treatment. Primary prophylactic
ICD seems to be more common in children/adolescents than in
adults. In contrast to current recommendations, relatively few
adult patients are on betablockers before receiving ICD. Most of
the LQTS patients in the Swedish ICD registry have been tested
genetically and this survey also indicates that comparatively many
LQT1-patients receive ICDs.

MP3-14
Clinical profile and follow-up data of patients included in
the EuropeanRegistry for ICD andCRTdevices in Pediatrics
and Adults with Congenital Heart Disease (Euripides)
Gebauer R.A. (1), Hebe J. (2), Pflaumer A. (3), Kolb C. (4),
Blom N.A. (5) Janoušek J. (6), for the Working Group Cardiac
Dysrhythmias and Electrophysiology of the AEPC, Working Group for
Adults with Congenital Heart Defect of the ESC and the Competence
Network Congenital Heart Disease
Klinik für Kinderkardiologie, Herzzentrum Leipzig, Germany (1);
Herzzentrum Bremen, Zentrum für Elektrophysiologie, Germany (2);
Paediatric Cardiology, Royal Children’s Hospital Melbourne,
Australia (3); Klinik für Herz- und Kreislauferkrankungen, Deutsches
Herzzentrum München, Germany (4); Dept. of Pediatric Cardiology,
Academic Medical Center, Amsterdam, The Netherlands (5); Children’s
Heart Centre, Prague, Czech Republic (6)

Introduction: The European Registry for ICD and CRT Devices in
Pediatrics and Adults with Congenital Heart Disease (Euripides)
has been existing since 2007 thanks to initiative of the AEPC, ESC
and the German Competence Network Congenital Heart Disease.
Methods: Demographic and medical data including indication and
implantation details as well as obligatory yearly follow-up of
treatment efficacy, complications and therapy termination were
prospectively entered into the registry since 2007 using a pseudo-
anonymized web-based data entry.
Results: A total of 242 ICD, 36 CRT and 6 CRT-D patients from
16 centres of 11 European countries have been included (Ger-
many 77, Poland 66, Czech Republic 29, Finland 27, Hungary 26,
Switzerland 18, Netherlands 12, others 29 pts.). At least one yearly
follow-up was entered in 70% of all eligible patients. A median
(IQR) follow-up period was 2.8 years.
Conclusions: Data entered allow for detailed analysis of therapy
indications, efficacy and complications. Major problems are still
slow data volume growth and a low number of obligatory annual
follow-up reports.

MP3-15
Familial WPW and hypertrophic cardiomyopathy caused
by PRKAG2 mutations: cardiac MRI and
electrophysiology findings
Hiippala A. (1), Holmström M. (2), Pöyhönen P. (2), Kivistö S. (2),
Happonen J-M. (1)
Department of Pediatric Cardiology (1); Department of Radiology (2);
Helsinki University Hospital and University of Helsinki,
Helsinki, Finland

Introduction: The rare combination of familial WPW and hyper-
trophic cardiomyopathy (HCM) is caused by dominantly inher-
ited PRKAG2 gene mutations. In contrast to HCM-causing
sarcomere disorders, the phenotype is caused by accumulating
intracellular glycogen. Multiple accessory pathways and AV con-
duction problems are common electrical manifestations.
Methods:CardiacMRIwas performed in two families with PRKAG2
gene carriers. Segmental analysis of left and right ventricular hyper-
trophy, function, and late gadolinium enhancement (LGE) was
performed. The electrophysiological findings were assessed.
Results: Of 8 patients, 7 had PRKAG2 mutations, R302Q or
R344P. Six patients underwent cardiac MRI. Two symptomatic
R302Q patients with palpitations and decreased exercise capacity
had significantly elevated left ventricular (LV) mass in a symmetric
pattern (picture 1). Midventricular myocardium was most fre-
quently hypertrophied. Four (three R302Q: age 26, 24, and 19
years; one R344P, age 17 years) had normal LV mass but
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asymmetrical hypertrophy of mid-inferolateral or mid-inferior
segments. Only the two symptomatic mutation carriers had left
ventricular LGE, with 11.2% and 21.9% enhancement of total LV
muscle volume.
Three patients had pacemakers, one for bradycardia due to sinus
node disease at 15 years of age and two for AV block at 32 and 25
years. Two patients had WPW. They had para-His accessory
pathways (APs) with benign antegrade conduction properties and
in each of them left sided APs were treated with RF-ablation: a left
anterolateral AP in both and a left posteroseptal AP in the other
one with multiple APs. The latter had a very fast (290 bpm) SVT
utilizing the two left sided APs. In addition, one patient had only
retrogradely conducting left-sided AP.
Conclusions: Asymptomatic PRKAG2 patients show eccentric
distribution of LVH involving mid-inferolateral parts. In
symptomatic patients LVH showed symmetric pattern involving
the whole left ventricle myocardium, but the thickest in
septum. Cardiac MRI is useful in diagnostics of rare metabolic
cardiomyopathies like PRKAG2. These patients need life-long
follow-up, not only for HCM, but also for various electro-
physiological abnormalities.

MP3-16
2:1 AV block due to extremely prolonged QT interval in
newborns: variable genetic background
Hiippala A. (1), Ojala T. (1), Vasilescu C. (2), Happonen J-M. (1)
Department of Pediatric Cardiology, Helsinki University Hospital and
University of Helsinki (1); Research Programs Unit, Molecular
Neurology, Biomedicum Helsinki, University of Helsinki (2).
Helsinki, Finland

Background: Three newborns presented with bradycardia and 2:1
AV block caused by markedly prolonged QT interval. Their
parents were healthy with normal ECG’s.

Methods and Results: Patient 1 was born with 2:1 AV block due to
prolonged QTc-interval of 640ms. Intermittent bradycardia had
been observed since the 20th gestation week. Propranolol was started
and 1:1 AV conduction was restored. At the age of 4 months, she had
seizures and hypsarrythmia on EEG. Her neurological development
was slightly delayed. At 3 years she had syncope during exertion and
deep bradycardia during sleep. On echocardiography andMRI, non-
compaction cardiomyopathy with LVEF of 20% was diagnosed. She
underwent left cardiac denervation and epicardial DDD pacemaker
implantation, and showed episodes of torsades de pointes (TdP)
during recovery. Cardiac transplantation was considered, but the
patient developed cardiac ischemia with hemodynamic compromise
and did not respond to resuscitation.
Exome sequencing revealed F142I de novo -mutation in CALM1
(calmodulin1) gene disrupting calcium signaling in cardiac cells.
The combination of calmodulin defect with non-compaction
cardiomyopathy is a new finding.
Patient 2 had 2:1 AV conduction in utero. Postnatally, QTc was
650 ms with T wave alternans and intermittent 2:1 conduction.
There was no syndactyly. Echocardiography showed non-
compaction cardiomyopathy. An epicardial DDD-pacemaker
was implanted, and propranolol therapy 4 mg/kg/day was insti-
tuted. At the age of 6 weeks she died suddenly. Non-compaction
cardiomyopathy was confirmed in pathologic specimens of the
heart. LQT8 (Timothy syndrome) was diagnosed with de novo
G406R mutation in CACNAC1 gene.
Patient 3 had intermittent AV block in utero. After birth 2:1 AV
conduction and QTc of 530ms were observed. Repetitive TdP
bursts were controlled with esmolol infusion and later with propra-
nolol. VVI-pacing was instituted at the age of 2 weeks and upgraded
to DDD-pacing at 4 years. She is doing well. A homozygous LQT2
gene defect L552S (Finnish founder mutation) was diagnosed.
Conclusions: Newborns with 2:1 AV conduction and extremely
prolonged QT have poor prognosis. Two of our three patients
died; both had also non-compaction cardiomyopathy. One death
was probably arrhythmogenic, the other one due to ischemia.
Genetic testing may provide exact diagnosis.

MP3-17
Assessment of Systolic Left Ventricular Function with
Speckle-Tracking Echocardiography in Adult Patients
with Repaired Aortic Coarctation
Menting M.E. (1), Van Grootel R.W.J. (1), Van den Bosch A.E. (1),
Eindhoven J.A. (1), Cuypers J.A.A.E. (1), Witsenburg M. (1), Helbing
W.A. (2), Roos-Hesselink J.W. (1)
Department of Cardiology, Erasmus MC, Rotterdam, the Netherlands
(1); Department of Pediatrics, Sophia Children’s Hospital, Rotterdam,
the Netherlands (2)

Introduction: After successful repair of coarctation of the aorta
(CoA), systemic hypertension and development of left ventricular
(LV) dysfunction are of major concern at long-term follow-up.
Early detection is important to avoid further deterioration. Using
speckle-tracking echocardiography (STE), we evaluated LV
deformation in adult patients after CoA repair and studied the
relationships with conventional diagnostic parameters.
Methods: In this cross-sectional study, we prospectively recruited
CoA patients after repair and healthy controls. All subjects
underwent echocardiography and electrocardiography. Addi-
tionally, NT-proBNP levels of the CoA patients were determined
on the same day. With STE, we analyzed LV global longitudinal
strain (GLS) at the apical four-, two- and three-chamber view,
apical and basal rotation at the parasternal short-axis views, and
assessed LV twist.

Picture 1.
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Results: We included 154 subjects: 77 with repaired CoA (44%
female, age 33.6± 12.7 years, age at repair 2.5 [IQR:0.1-11.1]
years) and 77 healthy controls (44% female, age 34.0± 10.6 years).
LV GLS of all three apical views and LV twist were significantly
lower in patients than controls (Figure). LV GLS of the patients
was correlated with systolic and diastolic blood pressure (r= 0.28,
P= 0.021; r= 0.34, P= 0.005) and QRS duration (r= 0.35,
P= 0.004). NT-proBNP levels were only correlated with LV GLS
measured at the apical four-chamber view (r= 0.27, P= 0.023).
Visually assessed systolic LV function was normal in 65 (84%)
patients, mildly impaired in 11 (14%), and severely impaired in 1
(1%). When comparing only patients with normal LV function
with controls, LV GLS and twist remained significantly lower
in the patients (−17.3± 2.3% vs. −20.2± 1.6%, P< 0.001;
12.7± 6.6° vs. 17.2± 6.1°, P= 0.003, respectively).
Conclusions: Adults with repaired CoA have reduced LV GLS and
twist. Although the majority of patients seem to have a normal
systolic LV function when assessed visually, LV GLS and twist are
still reduced which could indicate early LV dysfunction.

MP3-18
Cardiac output during exercise in young adults operated
for ventricular septal defect in early childhood
Arlander B.A. (1), Heiberg J. (1), Ringgaard S. (2), Hjortdal V.E. (1)
Department of Cardiothoracic and Vascular Surgery, Aarhus University
Hospital, Denmark (1); MR Center, Institute of Experimental Clinical
Research, Aarhus University Hospital, Denmark (2)

Introduction: Recent studies are challenging the general perception
of the long-term outcome after surgical closure of ventricular
septal defect (VSD) in childhood. It has been demonstrated
that surgical VSD-closure is associated with markedly reduced
functional capacity and disruption of the right ventricular force-
frequency relationship during exercise in adulthood. In order to
describe the late cardiac morbidity, we performed a non-invasive
assessment of cardiac output during exercise in adults operated for
VSD in early childhood.
Methods: We conducted a prospective study at a tertiary referral
center. Patients (n= 20) and healthy age- and gender matched
controls (n= 20) underwent continuous supine bicycle ergometry
during real-time phase-contrast magnetic resonance imaging

(MRI) using a Philips 1.5 Tesla Intera scanner. The cycling
workload was automatically incremented by 25 watt every 75
seconds during the test session, until reaching submaximal heart
rate of 75-80% of maximum (220 bpm - age). The ascending aorta
and pulmonary trunk were imaged in a transversal view and real-
time flow in each of the vessels was recorded at each exercise level.
The cardiac output was determined by blinded, post hoc seg-
mentation using dedicated software. The International Physical
Activity Questionnaire and the SF-36 were applied for Health-
Related Quality-of-Life assessment.
Results (Preliminary): In the VSD-group the mean age at surgery
was 2,1 (SD± 1,4) years and the age at the time of examination
was 22,4 (SD± 2,2) years in the VSD-group vs. 23.1 (SD± 2,1) in
the control group.
The VSD-group had a lower mean cardiac index (CI) during the
test session: 5.19 (SD± 1.70 L/min/m2) versus 5.65 (SD± 1.78 L/
min/m2) in controls, p< 0.05. Cardiac index was related to heart
rate during exercise and the VSD-group had lower mean cardiac
indices during the entire session although statistically insignificant
at predefined heart rates.
Conclusions:Young adults with a surgically closed ventricular septal
defect had a slightly reduced cardiac output during supine exercise
compared with healthy age- and gender matched controls. Our
findings may importantly contribute to the previously demon-
strated reduction in peak exercise capacity.

MP3-19
Increasing bodymass index is associated with the incidence
of supraventricular tachycardia during follow-up of adults
with complex congenital heart disease
Toh N. (1), Morales I.U. (1), Albinmousa Z. (1), Nair K. (1),
Wald R. (1), Crean A. (1), McCrindle B.W. (2), Manlhiot C. (2),
Roche S.L. (1)
The Toronto Congenital Cardiac Centre for Adults, Peter Munk Cardiac
Center, Toronto General Hospital, Toronto, Canada (1); Labatt Family
Heart Center, The Hospital for Sick Children, Toronto, Canada (2)

Introduction: Obesity and weight gain increase the risk of supra-
ventricular tachycardia (SVT) in the general population. In adult
congenital heart disease (ACHD), SVT is an important cause late
of morbidity, hospital admissions and may predict mortality.
Although SVT is a significant complication for patients with
ACHD, the role of obesity as a potentially modifiable arrhythmic
risk factor has yet to be explored.
Methods: We retrospectively studied a random sample of complex
ACHD patients followed at our institution, all with an initial clinic
visit at 17-24 years of age. Patients were categorized by BMI at
initial visit as: underweight (BMI< 18.5 kg/m2) normal weight
(18.5≤BMI< 25 kg/m2) or overweight/obese (BMI≤ 25 kg/
m2). The percentage change in BMI from initial visit to the
maximum during follow-up was calculated and classified as: Mild
BMI change (−10% to +9.9%), moderate BMI increase (+10% to
+29.9%) and severe BMI increase (≤+30%). We recorded the
occurrence during follow-up of documented SVT on ECG
or Holter monitoring and the need for direct current (DC)
cardioversion.
Results: There were 292 patients (60% male) including: TOF
n= 156, Fontan n= 72, Mustard n= 44, Rastelli n= 16 and
ccTGA n= 4. Median (IQR) duration of follow-up was 9.1 (2.7 –
13.0) years. At initial visit, 12% were underweight 66% were
normal weight and 22% were overweight/obese. BMI classifica-
tion at initial visit did not predict the occurrence of SVT
(p= 0.91). During follow-up 37% had a moderate and 22% a
severe BMI increase and these groups had increased risk of

Figure. Left ventricular peak systolic global longitudinal
strain and twist. GLS= global longitudinal strain composed of all
three apical views; GLS 4CH=GLS measured at four-chamber
view; GLS 2CH=GLS measured at two-chamber view; GLS
3CH=GLS measured at three-chamber view.
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developing SVT when compared to the group with mild BMI
change (Figure). The highest risk of SVT was in patients with a
severe increase in BMI (HR [95% CI]= 2.85 [1.14 to 8.64] and
4.35 [1.77 to 13.08] for moderate and severe, respectively, both
p< 0.01). DC cardioversion was most frequent in the group with
severe BMI change (mild change 1.7% vs. moderate increase
16.5% vs. severe increase 32.8%, p< 0.01).
Conclusions: Increasing BMI during follow-up is a risk factor for
SVT and DC cardioversion in patients with complex ACHD.

MP3-20
Results of cardiopulmonary exercise testing correlate
with functional parameters of cardiac MRI in
adult Fontan patients - implications for long-term
follow-up
Kramer P., Dirks S., Kühne T., Berger F.,
Ovroutski S.
Deutsches Herzzentrum Berlin, Berlin, Germany

Objectives: To improve long-term outcome of Fontan patients,
adequate and continuous follow-up examinations are mandatory.
Cardiac MRI (CMR) is a valuable, non-invasive tool to accurately
assess cardiac function and quantify Fontan flow. However, CMR
is time- and resource-consuming. On the contrary, determination
of cardiopulmonary capacity by cardiopulmonary exercise testing
(CPET) can easily be performed on a regular basis during follow-
up. We therefore analyzed the relationship of CMR measure-
ments with cardiopulmonary capacity in Fontan patients.
Methods: In a retrospective review of our outpatient database
covering the last five years, we identified 53 Fontan patients who
had both CMR and CPET during regular scheduled visits.
At follow-up examination, median age was 18.3 years (range 5.3-
48.8) and median follow-up after Fontan operation 11.3 years
(range 0.4-22.8). 29 patients were adolescent (>16 years) and adult
patients while 24 were children. We compared oxygen uptake
capacity (VO2max) determined by CPET with CMR parameters
of cardiac function and flow dynamics such as ejection fraction
(EF), cardiac index (CI) and venous return (vCI).
Results: In the entire cohort, EF was 53± 13%, CI was 3.0± 0.7
L/min/m2, vCI was 2.8± 0.6 L/min/m2 and VO2max was
50.6± 14.5% of healthy controls. Except for a higher vCI in
children (3.0± 0.6 vs. 2.6± 0.6 L/min/m, p= 0.03) parameters

did not differ significantly between age groups. We found a
modest but significant correlation of EF (r= 0.43, p= 0.002), CI
(r= 0.39, p= 0.006) and vCI (r= 0.40, p= 0.005) with VO2max.
Interestingly, when analyzing age subgroups, a correlation of CI
and vCI with VO2max was not confirmed in children (r= 0.31,
p= 0.17 and r= 0.25, p= 0.25), while clearly present in adolescent
and adult patients (r= 0.45, p= 0.02 and r= 0.56, p= 0.004,
respectively).
Conclusions: Correlation of cardiopulmonary capacity measured
by CPET and CMR cardiac function and hemodynamic
parameters is modest but significant. In adolescent and adult
Fontan patients there is a good correlation of CPET with CI and
vCI. Thus, regular CPET should be routinely performed during
follow-up, since it allows to estimate deterioration of cardiac
function and hemodynamics and might indicate necessity for
further investigation or even intervention. In younger Fontan
Patients however, CPET seems to be of limited suitability for
this purpose.

MP3-21
Pregnancy in women with cardiovascular disease in the
Guidelines era: an Italian single centre experience
Santacesaria S., Cataldo S., Annoni G.A., Corbella P.,
Fiocchi S., Vignati G.M.
Niguarda Hospital, Milan, Italy

Introduction: Risk-tailored multidisciplinary management in
specialised centres is recommended for pregnant women with
cardiovascular diseases. Migrations and unavailability of specialised
clinics make this not always applicable. Our aim was to determine
pregnancy outcome with regard to modality of referral to our joint
cardiac-obstetric clinic.
Methods: All women referred between 2011 and 2014 were
included. Timing and reason for referral were recorded and two
groups were identified: women evaluated prior to pregnancy
(Group I) and women who were not (Group II). Pregnancies were
managed as recommended by ESC guidelines. Maternal death,
heart failure, arrhythmias, thromboembolic events and need for
urgent surgical or endovascular procedure were defined as cardi-
ovascular events. Gestational age and delivery mode were
recorded.
Results: There were 110 pregnancies in 108 women (median age
33± 5 years). 51 patients (47.2%) were in Group I, 57 (52.8%) in
Group II. Congenital (43.6%) and valvular (26.8%) disease
were the most frequent diagnosis. 32% patients were inWHO risk
class III or IV. 30% were referred for onset of symptoms, 70% for
risk assessment and follow-up planning. Women in Group II
were seen later in pregnancy than Group I (p 0.009). 16 (14.5%)
cardiovascular events occurred: 8 cases of heart failure, 6 tachyar-
rhythmias, one patient had mitral surgery due to endocarditis
and one had ICD implantation for refractory ventricular
arrhythmias. No maternal deaths occurred. Events were more
common in Group II (p 0.01), in women in WHO risk classes
III-IV (p <0.001) and in patients referred for symptoms
(p< 0.001). Mean gestational age at delivery was 38± 2 weeks,
delivery was preterm in 16% of cases, being more common
in high risk classes (p 0.01). Cesarean section was performed in
48% of pregnancies, being indication mainly cardiac in high
risk patients.
Conclusions: There were no mortality and an overall acceptable
incidence of cardiovascular events but a relevant percentage of
women were referred late in pregnancy and/or for symptoms.
Events were more frequent in this group. Further efforts are
needed to optimize referral to specialised centres.

Figure.
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MP4-1
An investigation of scatter removal techniques in
paediatric cardiac catheterisation imaging: effects upon
radiation dose, image quality and DNA integrity
Gould R. (1), McFadden S.L. (1), Horn S. (2), Prise K.M. (2)
Sands A. (3) Doyle P. (4), Hughes C.M. (1)
Institute of Nursing and Health Research, Ulster University,
Newtownabbey, United Kingdom (1); Centre for Cancer Research and
Cell Biology, Queens University Belfast, United Kingdom (2); Royal
Belfast Hospital for Sick Children, United Kingdom (3); Regional
Medical Physics Service, Belfast, United Kingdom (4)

Introduction: Paediatric cardiac catheterisations provide immense
benefit but also result in a considerable ionising radiation burden
to children who are more radiosensitive than adults. The transition
from using image intensifiers to flat panel detector technology, as
well as wide variations in imaging protocols, indicates that children
may be receiving greater radiation doses than necessary. Our on-
going study is investigating the effect of scatter removal techniques
upon radiation dose and image quality and DNA integrity.
Methodology: To date, 44 paediatric patients aged 0-15 years have
been randomly allocated into one of three imaging protocols prior
to cardiac catheterisation: use of an anti-scatter grid (A), removal of
anti-scatter grid (B), and removal of anti-scatter grid with a 15 cm
air-gap between patient and the image detector (C). For each
patient the effective radiation dose and relevant organ doses are
being calculated by performing Monte Carlo photon simulation.
The number of radiation induced DNA double-strand breaks are
being quantified for all examinations using the γH2AX assay. A
visual grading analysis will be performed by blinded clinicians
using sample images from each imaging protocol.
Results: Preliminary data from the 44 participants has demonstrated
that the mean effective dose of protocol B is lower (5.1 mSv)
compared to protocols A (7.5 mSv) and C (5.2 mSv). Increases in
mean γH2AX-foci are greater for protocol A (0.14) compared to
protocols B (0.07) and C (0.08).
Conclusion: Preliminary data has demonstrated that the removal of the
anti-scatter grid in paediatric cardiac catheterisations may result in
reductions in radiation dose (~32%) and radiation induced DNA
damage (~50%). Protocols A, B and C have each provided images
which were sufficient for successful completion of cardiac catheter-
isation. Our study will be fully completed for presentation at AEPC
2015 and will also include blood and organ radiation doses and esti-
mated cancer risk calibrated from DNA damage observations.

MP4-2
Real-Time 3D-Echocardiography of the Pediatric Right
Ventricle - influence of different quantification software
Smit F. (1), Laser K.T. (2), DallaPozza R. (3), Hildebrand U. (1),
Breuer J. (1), Kececioglu D. (2), Herberg U. (1)
Department of Pediatric Cardiology, University of Bonn, Bonn,
Germany (1); Department of Congenital Heart Diseases, Herz- und
Diabeteszentrum NRW, Bad Oeynhausen, Germany (2); Department
of Pediatric Cardiology, Ludwig Maximilian Universität, München,
Germany (3)

Background: Determining right ventricular (RV) volume and
function is essential for therapy and follow-up in patients with
heart disease. Real-time 3D echocardiography (RT3DE) is
a promising method for RV assessment, however there is no
systematic study comparing the inherent influence of different
evaluation software on the resulting measurements.
Methods: 379 healthy children and adolescents (range, 1 day-
216 months) underwent RT3DE imaging of the RV, 6

subsequently underwent CMR imaging. RT3DE data sets were
quantified using both a knowledge-based reconstruction software
(VMS, Ventripoint Diagnostics Ltd., Bellevue, Washington, US)
and a semiautomatic border detection software (TomTec RV
V1.1, Unterschleissheim, Germany). CMR data sets were quan-
tified by the method of discs (MOD).
Results: Bland-Altman Analysis showed estimations of end-
diastolic volume (EDV, Figure) using VMS to be larger than
using TomTec, while estimations of end-systolic volume (ESV)
were slightly smaller, resulting in larger stroke volume (SV) and
ejection fraction (EF) in VMS (Table). Compared with CMR
there were trivial volume overestimations using VMS (EDV:
Bias: 1.73 ml= 1.69%, SD: 1.82 ml= 1.69%), (ESV: Bias: 1.12

Figure.

Table.

RT3DVolume Analysis of the Right Ventricle in Children Agreement between VMS and
TomTec

Para-meter Bias Bias (%) Standard Deviation (ml) SD (%)

ESV − 0.18 − 0.79 5.24 13.8
EDV 1.64 2.52 9.34 11.44
SV 1.82 4.73 6.93 15.42
EF 1.33 4.58
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ml= 2.54%, SD: 2.53 ml= 4.85%), (SV: Bias: 0.62 ml= 0.92%,
SD: 2.96 ml= 3.59%) and underestimation of EF (Bias: −0.40%,
SD: 1.84%) while volumes and EF were underestimated using
TomTec (EDV: Bias: −9.0ml=− 8.98%, SD: 13.41ml= 13.73%),
(ESV: Bias: −1.03ml=− 1.44%, SD: 3.55ml=6.88%), (SV: Bias:
−7.99ml=− 14.72%, SD: 11.87ml= 21.48%), (EF: Bias: −3.45%,
SD: 5.07%). Intra- and interobserver-variation for EDV, ESV and SV
were excellent both in VMS and TomTec with intraclass correlation
coefficients (ICC) between 0.992-0.998. Regarding EF, ICC for
intraobserver variability was significantly lower using TomTec (ICC
0.792; CI [0.829-0.843]) if compared to VMS (ICC 0.973, CI
[0.941-0.987]).
Conclusions: 3D-volumetric assessment of the RV is possible using
different evaluation software. However, resulting measurements
differ depending on the software used. Therefore a different set of
reference values is required.

MP4-3
3 years’ experience with pre-operative Dual Source CT
(DSCT) for initial congenital cardiovascular surgery: Do
reduced radiation dose and the option of 3D planned
surgery justify an extended use?
Stenger A. (1), Hausmann P. (1), Cesnjevar R. (2), Rompel O. (3),
Dittrich S. (1), Glöckler M. (1)
Pediatric Cardiology (1); Congenital Cardiac Surgery (2); Pediatric
Radiology (3); University Hospital Erlangen; Erlangen; Germany

Objectives: Evaluation of feasibility, impact and effective
dose (ED) of DSCT with 3D-reconstructions for diagnosis and
for planning initial and repeat cardiovascular surgery in first
year of live.
Methods: During a three years period 2012-2014, in a total of 123
consecutive patients with CHD less than one year of age imaging
was performed to assess the arbitrary anatomic malformation.
DSCT scanner second generation SOMATOM Definition
Flash (80 kV) and third generation SOMATOM Force at 70 kV
[Siemens] were used. 3D-reconstruction with TeraRecon™-
software. Image quality; artifacts; utility of iterative reconstructions

and radiation dose was assessed. The utility of the 3D-
reconstructions was rated using a 5-Point-scale from “essential”
(1 P) to “misleading” (5 P).
Results: In all cases imaging was successful without complications.
3D-imaging for pre-operative planning; was rated as very useful or
even essential in all cases.
Conclusions: Low dose DSCT is an ultrafast and appropriate
imaging modality in the preoperative assessment of complex CHD.
3D-imaging enables an advanced surgical planning without the need
of an experienced imaginativeness. Actual ED lower than 0.5mSv
justifies an extended use of this imaging modality in complex cases
and in critical ill patients.

MP4-4
Hybrid palliation allows the hypoplastic left ventricle for a
chance of biventricular repair: echo-surveillance on left
heart growth
Oreto L., Saitta M., Manuri L., Agati S., Iorio F., Guccione P.
Cardiovascular Department, Mediterranean Pediatric Cardiologic
Center-Bambino Gesù Children’s Hospital, Taormina, Italy

Objectives: We aimed to describe the growth potential of the left
ventricle (LV) in patients with borderline hypoplastic left heart,
excluding aortic atresia, who underwent hybrid palliation with
pulmonary arteries banding and ductal stenting.
Methods: 43 patients (25 males; mean weight 3 kg), born with
hypoplastic LV underwent hybrid palliation at 3,6 days between
October 2011 and November 2014. We focused our attention on
16 patients with intermediate features. We excluded mitral atresia
or stenosis and aortic atresia, in which left heart structures are not
expected to grow, and interrupted aortic arch with ventricular
septal defect since LV is usually suitable for biventricular repair.
The intermediate group included patients with mitral stenosis/
aortic stenosis and right unbalanced atrioventricular septal defect,
with severely underdeveloped LV (LV mass z-score <2). After
interstage (mean of 4 months) 5 patients (group 1) underwent
single ventricle staged palliation, 8 patients (group 2) had biven-
tricular repair and 3 patients (group 3) died. Two-dimensional
echocardiograms were retrospectively reviewed, comparing
examinations at birth and after interstage. Aortic annulus and root
z-scores, indexed aortic root diameter, LV long-axis to heart long-
axis ratio (LAR), mitral valve (MV) annulus z-score, indexed and
z-score LV mass, LV end-diastolic and end-systolic indexed
volumes are reported in Table 1. Group 1 was compared to Group
2 at birth and after interstage, using a Mann-Whitney Test.
Results:MV annulus, LV mass and volumes were critically small in
both groups at birth. After interstage a significant growth of LV
mass and volumes from pre- to post-hybrid procedure was evident
only in group 2. Conversely, parameters like aortic annulus, aortic
root and LAR were smaller in group 1 than in group 2 at birth andFigure.

Table.

Num-
ber Age (d) ED (mSv)

Contrast to
noise

Visibility of mam-
marian artery (%)

Utility for
surgery

Neonates Force 14 6 (1-22)
0.24 (0.19-

0.31) 18 (11-21) 100 1.8

Neonates Flash 43 3 (0-13) 0.4 (0.3-0.7) 29 (5-78) 90.1 2

Infants Force 15
104 (30-

320)
0.21 (0.13-

0.49) 14 (8-29) 79 1.9

Infants Flash 51
103 (29-

348)
0.4 (0.23-

1.2) 24 (6-78) 88 1.8
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could be useful in predicting which patient will probably end up in
biventricular group.
Conclusions: The goal in the treatment of borderline hypoplastic
LV is to postpone the decision for surgical repair until the time the
LV has fully expressed its growth potential: then, many more
biventricular repairs will be reached than at the time of first eva-
luation. Echocardiography provides good quantitative analysis for
a tight surveillance on LV growth.

MP4-5
Can the subsystemic right ventricle remodel and contract
like a left ventricle after atrial switch repair for
transposition of the great arteries? A magnetic resonance
feature tracking study
Burkhardt B.E.U. (1,2), Kellenberger C.J. (2,3), Weber R. (1,2),
Oxenius A. (1,2), Geiger J. (2,3), Franzoso F. (1,2), Valsangiacomo
Buechel E.R. (1,2)
Children’s Heart Center, University Children’s Hospital Zurich,
Switzerland (1); Children’s Research Center, University Children’s
Hospital Zurich, Switzerland (2); Diagnostic Imaging, University
Children’s Hospital Zurich, Switzerland (3)

Introduction: D-transposition of the great arteries can be repaired
with re-direction of blood flow either by atrial (Senning) or by
arterial (ASO) switch operation. The Senning procedure results in
a sub-systemic morphologically right ventricle (RV) and a sub-
pulmonary morphologically left ventricle (LV), while ASO creates
concordant atrio-ventricular and ventriculo-arterial connections.
We sought to determine to what extent the RV after Senning can
compensate as a sub-systemic pumping chamber.
Methods: Twenty-three patients (14 Senning, 9 ASO) without sig-
nificant residual lesions underwent cardiac magnetic resonance ima-
ging. Mean age was 27.6±5.5 y for the Senning and 17.6±7.1 y for
the ASO patients (p=0.002). 2D SSFP cine images were post-
processed with a feature tracking software (TomTec 2D CPA).
Global strain was measured separately for each ventricle in radial and
circumferential directions in short axis mid-ventricular slices, and in
longitudinal direction in a four-chamber view.
Results: The sub-systemic RV in Senning patients showed reduced
strains compared to sub-systemic LV in ASO patients in both radial
(21.7% vs. 32.8%; p=0.001) and circumferential (−16.1% vs.
−25.5%; p<0.001) directions. In contrast, longitudinal strain values
were similar for either ventricular morphology. In sub-pulmonary
position, RV presented with lower circumferential strains than LV
(−16.7% vs. −19%; p<0.05). No significant difference was observed
for global contractile function between morphologically RV and LV
in sub-systemic position (EF% 52± 9 vs. 58±7), nor in sub-
pulmonary position (EF% 60±8 vs. 54±8).

Conclusions: In spite of preserved global contractile function, the
sub-systemic RV can adapt and behave like a LV only in long-
itudinal direction, but not in radial and circumferential shortening.
This may reflect the well described specific fibre arrangement
of each ventricle. Correspondingly, higher circumferential
deformation was found in the morphological LV than RV in sub-
pulmonary position.

MP4-6
Preoperative evaluation of total anomalous pulmonary
venous connection in children with low-dose dual-source
MDCT angiography
Turkvatan A. (1), Tola H.T. (2), Öztürk E. (2), Ergül Y. (2),
Güzeltaş A. (2)
İstanbul Mehmet Akif Ersoy Thoracic and Cardiovascular
Surgery Training and Research Hospital, Department of
Radiology, istanbul, TURKEY (1); İstanbul Mehmet
Akif Ersoy Thoracic and Cardiovascular Surgery Training and
Research Hospital, Department of Pediatric Cardiology, İstanbul,
TURKEY (2)

Objective: To determine the diagnostic accuracy of low-dose dual
source 256-detector multidetector computed tomographic
(MDCT) angiography in children with total anomalous pulmon-
ary venous connection (TAPVC).
Material and Methods: MDCT angiography images of 43 patients
[23 female (53%), mean age: 9 months (4 days-7.1 years)] with
TAPVC confirmed by surgery were retrospectively reviewed.
In all patients, MDCT examinations were performed using a
dual-source 256-MDCT scanner (Definition Flash, Siemens
Healthcare) with high pitch protocol. The types of TAPVC, the
presence of obstruction and associated cardiovascular anomalies
were investigated. According to accompanied cardiovascular
anomalies, patients were subdivided into two groups as
isolated and complex type. Isolated type was diagnosed if the
patient had associated atrial septal defect (ASD) and/or patent
ductus arteriosus (PDA) and complex TAPVC was diagnosed
if the patient had other cardiovascular anomalies besides ASD
and/or PDA.
Results: In 43 patients, 22 of them (51%) were supracardiac,
10 (23%) were cardiac, 6 (14%) were infracardiac, and 5 (12%)
were mixed types. Obstruction was detected in 7 (16%) patients.
17 patients (40%) were isolated and 26 patients (60%) were com-
plex type. The patients with complex TAPVR had one or more of
accompanied anomalies including atrioventricular septal defect
(n= 7), ventricular septal defect (n= 7), persistan left superior vena
cava (n= 7), pulmonary stenosis (n= 7), right atrial isomerism
(n= 5), double outlet right ventricle (n= 5), right aortic arch
(n= 5), transposition of the great arteries (n= 4), tubular hypo-
plasia of the aortic arch (n= 3), aortic coarctation (n= 3), pul-
monary artery hypoplasia (n= 3), right pulmonary artery agenesis
(n= 1), cor-triatrium sinister (n= 1), left ventricle agenesis (n= 1),
pulmonary atresia (n= 1), hepatic interruption and anomalously
drainage of inferior vena cava into left atrium (n= 1), and an
accessory left hepatic vein anomalously draining into left atrium
(n= 1). The diagnostic agreements between MDCT and surgical
results were %100 in isolated and complex group. The overall
mean effective radiation dose was 0.66 mSv (range, 0.15-1.11
mSv), and it was 0.52 mSv (range, 0.12-0.72) in the patients
younger than 1 year old.
Conclusion: Dual-source 256-detector MDCT angiography is a
reliable imaging modality allowing comprehensive anatomic
imaging of TAPVC in neonates and children with lower
radiation doses.

Table 1.

Parameter
Group1 at

birth
Group2 at

birth
P

value
Group 1
interstage

Group2
Interstage

p
value

Aortic annulus Z − 5.47 − 3.49 0.071 − 3.52 − 2.17 0.169
Aortic root Z − 5.13 − 3.31 0.053 − 3.28 − 1.65 0.06
Ind aortic Root
(mm/m2)

2.76 3.33 0.071 2.61 3.31 0.041

LAR 0.67 0.79 0.054 0.73 0.85 0.032
MV annulus Z − 4.21 − 4.13 0.880 − 3.81 − 2.57 0.132
LV mass Z − 5.58 − 4.89 0.271 − 5.10 − 2.48 0.032
Ind LV mass (g/m2) 20.20 24.00 0.260 29.00 45.38 0.068
Ind End Diastolic
Volume (ml/m2)

7.44 10.08 0.168 11.94 25.69 0.034

Ind End Systolic
Volume (ml/m2)

4.00 3.96 0.970 5.20 11.78 0.023
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MP4-7
Improving the Role of Echocardiography in the
Quantification of Right Ventricular Geometric and
Functional Parameters of Corrected Tetralogy of Fallot
Patients Awaiting Pulmonary Valve Replacement:
Comparison with MRI Findings
Chinali M., Caputi A., Leonardi B., Secinaro A.,
Esposito C., Toscano A., Del Pasqua A., Iacobelli R.,
Iacomino M., Carotti A., Pongiglione G., Rinelli G.
Bambino Gesù Pediatric Research Hospital, Rome, Italy

Introduction: Right ventricular (RV) dilatation is the most frequent
complications in corrected tetralogy of Fallot patients (T4F).
Correct timing for pulmonary valve replacement (PVR) represents
a crucial issue in the correct follow-up of these patients. However,
indications for pre-PVR MRI examination in T4F patients in
clinical practice is based of qualitative or only semi-quantitative
echocardiographic assessment of the RV. The aim of our study was
to report the diagnostic accuracy of echocardiography in the
definition of RV geometry and function and to develop a model
to improve the correct identification of T4F patients undergoing
pre-PVR MRI study.
Methods:We studied 174 corrected T4F patients, who performed an
echocardiographic examination and an MRI study in order to
establish indications for PVR. Indications for PVR were defined as
RV end diastolic volume index≥ 155ml/m2 and/or RV EF<47%.
Results: 95 patinets had echocardiographic exams with adequate
qualityto derive parameters for the present analysis study. Of the
95 patients ultimately included in the analysis, 41% met MRI
criteria for PVR. When analyzing functional parameters we found
a strong association between MRI-EF and ECHO-RVFAC
(r= 0.42; p< 0.001), with no association identified with other
routine echocardiographic parameters of RV function. When
analyzing geometric parameters a significant association between
all echocardiographic parameters (RV area, RV length and dia-
meters, proximal and distal RVOT diameters) and MRI-RV end
diastolic volume could be observed (all p< 0.05), with the stron-
gest association found for RV diastolic area (r= 0.66; p< 0.001),
and proximal RVOT diameter (r= 0.55; p< 0.001). Thus, we
defined a regression equation for predicting MRI volume
using echocardiography (RV EDV [MRI]= [Coeff.A *RVED
area] + [Coeff.B *RVOTprox] – K; r2= 0.59; p< 0.001; model
tolerance> 0.75). Appling regression equation we were able to
correctly identify 64% patients according to PVR criteria, sig-
nificantly improving the diagnostic ability of echocardiography in
these patients.
Conclusions: Echocardiographic assessment of the RV in T4F is
limited by exam quality. However, when available, combining
parameters assessing the RV inflow and outflow in a simple
regression equation, allows an accurate estimate of MRI-RV
volume, thus improving the echocardiographic ability to correctly
identify T4F patients candidate for pre-PVR MRI study.

MP4-8
Impact of loading conditions on ventricular function in
Ebstein anomaly (EA) of tricuspid valve
Perdreau E. (1), Ibrahim M. (2), Jenkins S. (1), Hughes M. (1),
Tsang V. (1,3), Marek J. (1,3)
Great Ormond Street Hospital for Children, London, UK (1);
The Heart Hospital, London, UK (2); Institute of Cardiovascular
Sciences University College London, London, UK (3)

Introduction: In EA, both atrialised and functional components of
the right ventricle are exposed to high preload and low afterload.

The latest surgical repair (Cone operation) enables to eliminate
tricuspid regurgitation (TR) and reposition tricuspid valve to its
anatomic annulus. The aim of the study was to investigate the
adaptation of right (RV) and left ventricles (LV) to change in
loading conditions after Cone repair.
Methods: A retrospective longitudinal study was conducted from
2009 to 2014. All symptomatic patients with moderate to severe
TRwere included. Transthoracic advanced echocardiography was
performed pre-operatively, at short-term (less than 30 days after
Cone repair) and mid-term (2 months to 4 years). Conventional
parameters, the systolic peak of longitudinal 2D strain and the time
to systolic peak (onset of QRS to systolic peak of longitudinal
strain) were measured for LV and RV. Paired t-test analyses were
performed using Wilcoxon Matched-pairs signed rank test.
Results: From the 38 patients operated for EA, the echocardio-
graphic data of 17 patients could be analysed. GOSH score was
significantly reduced after Cone repair (1.07± 0.24 vs.
0.30± 0.07, p= 0.020) as well as TR (3.53± 0.24 vs. 1.18± 0,37,
p= 0.003). However, the TAPSE (26.42± 5.79 vs. 5.78± 2.00,
p= 0.005), LV and RV systolic peaks were significantly reduced
post-operatively (−19.80± 1.05 vs. −15.85± 1.13, p< 0.001 for
LV, −18.50± 1.80 vs. −13.53± 1.52, p< 0.001 for RV), but with
no significant reduction between pre-operative and mid-term
post-operative period (−19.80± 1.05 vs.−21.86± 1.90, p= 0.677
for LV, −18.50± 1.80 vs. −18.74.50± 1.80 vs. 3.66, p= 0.285 for
RV). LV time to peak was significantly reduced in short-term
post-operative period (441± 9 vs. 415± 11, p< 0.001) while RV
free wall time to peak was significantly prolonged in mid-term
post-operative period (445± 8 vs. 469± 13, p= 0.001).
Conclusions: The rapid change from high preload/low afterload to
low preload/relatively high afterload following Cone operation
reduces myocardial contractility of both ventricles but with the
trend to later recovery; LV myocardial mechanics appears better
than preoperatively while continuing impairment of RV function
may reflect intrinsic myocardial dysfunction likely due to myo-
cardial deficiency.

MP4-9
Ambulatory monitoring of blood pressure and arterial
stiffness in patients with aortic coarctation
Cordeiro S., Mendes I., Martins D., Anjos R.
Hospital de Santa Cruz, Lisboa, Portugal

Introduction: After successful correction of aortic coarctation
(AoCo), some patients continue to have arterial hypertension.
Ambulatory monitoring of blood pressure (AMBP) has been
suggested has the ideal method for evaluating theses patients.
Arterial stiffness may be altered in patients with efficiently cor-
rected coarctation, reflecting the inherent arteriopathy.
Methods and Results: We studied the relation between AMBP
and arterial stiffness in patients with aortic coarctation. Arterial
stiffness was studied by tonometry (Sphygmocor®), through the
augmentation index (Alx) and pulse wave velocity (PWV).
To avoid the influence of the AoCo region, arterial stiffness
parameters were obtained in the right radial artery. 33 patients
(8 women, 18.3± 11.2 years of age), 17 after corrective surgery,
10 after balloon dilatation, 4 after stenting and 2 with native
AoCo were studied. Antihypertensive medication was found in
8 patients (24%). In the AMBP, 28 patients (85%) were Non
Dipper, 19 patients (58%) had systolic 24 h loads above 25% and 9
patients (27%) had diastolic 24 h loads above 25%. Mean Alx
corrected to 75 bpm was 9.5% and mean PWV was 7.8 m/s.
Several regression models were constructed with AMBP para-
meters as dependent variables and all arterial stiffness parameters as
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independent variables, using R-3.1.0 software. With diastolic
24 h loads (D24Load) as the dependent variable, the best linear
regression model was obtained with PWV as the only independent
variable, with the formula D24Load=− 16.18+ 4.19*PWV.
There was a significant relation between D24Load and PWV
(t test: p< 0.01).
Conclusion: Through regression models, it was possible to establish
a relation between diastolic 24 h loads by AMBP and arterial
stiffness parameters in patients with AoCo, native and corrected.
Although systolic blood pressures are classically the main focus of
blood pressure evaluation in coarctation patients, diastolic pressures
and loads should be equally addressed in the evaluation of these
patients, as they correlated better with changes in arterial stiffness.

MP4-10
Borderline Left Ventricles: morphological differences in
papillary muscles compared to normal
Velasco Forte M. (1), Nassar M. (1,2), Simpson J. (1), Miller O. (1),
Hussain T. (1,2).
Department of Pediatric Cardiology, Evelina Children’s Hospital, Guy’s
and Saint Thomas NHS Foundation Trust, London (United Kingdom)
(1); Division of Imaging Sciences, King’s College London, London
(United Kingdom) (2)

Introduction: Papillary muscles (PM’s) are usually organized as two
equal-sized muscles holding superolateral (SL) and inferomedial
(IM) positions. However, as described in autopsy studies, their
morphology may vary. In this study, we describe differences in PM
morphology in borderline and normal-sized left ventricles (LV’s)
using MRI.
Methods: This retrospective study comprised thirty-one con-
secutive children with borderline LV (heterogenous group with
severe aortic stenosis, coarctation with borderline LV and aortic
atresia with VSD) and thirty consecutive subjects with a normal-
sized LV. PM morphology, location, angle created between
them and their length ratio related to LV length was assessed using
steady-state-free-precession short-axis (SAx) cine and 3D-whole-
heart sequences.
Results: The median age was 4.3 years (range:4 months-20 years;
36male). The combination of SAx and 3D-whole-heart imaging
demonstrated PM anatomy in all cases.
All patients with normal-sized LV had two PM’s whereas eight
(24%) borderline LV cases had a single IM muscle, and one had a
single SL muscle.
Splitting of PM into groups was found with equal frequency in
normal and borderline LV’s when considering the SL muscle (40
vs. 24%;p= 0.21) but more frequently in the normal LV when
considering the IM muscle (64 vs. 36%; p= 0.03). Although PM
splitting is common in the normal LV, the PM pedicle was narrow
or fused in all normal cases. However, 16% of borderline LV’s
showed at least one PM, which was split and had a broad insertion.
SL muscles were shorter in the borderline group (SL/LV ratio
0.31± 0.17 vs 0.46± 0.09; p< 0.001) but IM muscles were of
similar lengths between groups (IM/LV ratio 0.39± 0.15 vs.
0.43± 0.09; p= 0.2). The mean angle between PM insertion
points was also similar between groups (118± 42º vs. 114± 17º;
p= 0.63).
Eight children underwent successful biventricular repair in this
series of borderline LV. There were no significant differentiating
features for PM morphology in this subgroup.
Conclusions: In normal-sized LV, PM’s are dual with narrow/fused
pedicles. In comparison, the AL muscle is shortened or often even
absent in the borderline LV. Additionally, the PM pedicle in
borderline LV’s can be split with a broad-based insertion. A

combination of 3d whole-heart and short-axis cine is helpful to
delineate papillary morphology.

MP4-11
New Diagnostic Methods for Left Ventricular Function of
the Patients with Beta-Thalassemia Major
Ari M.E. (1), Ekici F. (1), Cetin İ.İ. (1), Yarali N. (2), Isik P. (2),
Tunc B. (2)
Departments of Pediatric Cardiology, Ankara Children’s Hematology and
Oncology Research and Training Hospital, Ankara, Turkey (1);
Departments of Pediatric Hematology, Ankara Children’s Hematology
and Oncology Research and Training Hospital, Ankara, Turkey (2)

Introduction: The aim of this study is to determine the early regional
and global myocardial functional changes and whether the myo-
cardial changes that cannot be detected by conventional echo-
cardiography could be detected by T2* magnetic resonance
imaging (MRI), tissue Doppler imaging (TDI) or speckle-tracking
echocardiography (STE) in beta-thalassemia major (BTM) cases
without symptoms.
Methods: The myocardial functions were evaluated by conven-
tional echocardiography, TDI and STE in 30 children with BTM
and 30 healthy children. Cardiac T2* MRI has been used to
measure the amount of cardiac iron deposition.
Results: The mean age of the patients was 13.3 months at the time
of the diagnosis. The mean duration of taking erythrocyte trans-
fusion was 13.5 years.
When left ventricular basal lateral wall and basal septum TDI
values were compared between the patients with BTM and the
control group; it was observed that only isovolumic contraction
time (ICT) values were statistically significantly longer in the
patients with BTM.
Longitudinal and circumferential strain values were statistically
significantly lower in the patients with BTM than the control
group globally. In addition, when evaluated as segmental; long-
itudinal strain of basal interventricular septum, and circumferential
strain values of anteroseptal, and anterior segments, were sig-
nificantly lower in the patients with BTM than the control group.
In the patients with BTM, the group who have pathological T2*
MRI values (<20 ms, n= 10), longitudinal and circumferential
strain values globally were significantly lower than the group who
have not. In addition, circumferential strain values in anteroseptal,
anterolateral, inferior, and inferoseptal segments were significantly
lower in the patients with T2* values <20 ms than those with T2*
values ≥20 ms.
Conclusions: Cardiovascular T2* MRI is the most sensitive test in
detecting myocardial iron load. However, it is expensive and is not
widely available in many centers. Echocardiography is available in
many centers and easy to perform. Our results indicate that STE
and TDI can be used for screening of patients for myocardial
dysfunction. Findings of this study and future longitudinal studies
might have an important impact on monitoring the effects of the
chelation therapy.

MP4-12
Maternal ingestion of cocoa constricts fetal ductus
arteriosus: an experimental study
Martignoni F.V. (1,2), Zielinsky P. (1), Pozzobon G. (2),
Magno P.R. (2), Weihrauch C. (2), Lacerda M. (2), Cardoso A. (2),
Mattos D. (2), Sulis N. (1), Markoski M. (1), Vian I. (1),
Naujorks A.A. (1)
Fetal Cardiology Unit, Institute of Cardiology, Porto Alegre, Brazil (1);
School of of Medicine, Federal University of Santa Maria, Santa Maria,
Brazil (2)
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Objective: Cocoa has antioxidant and antiinflamatory effects by
downregulating COX2 receptors expression in the endothelium
and enhancing nitric oxide bioavailability. In this study, we
investigated whether cocoa causes ductus arteriosus constriction
(DAC) in fetal Wistar rats and if it has antioxidant effects on fetal
tissues.
Methods: Wistar pregnant rats at the 21st day of gestation were
submitted to administration of cocoa (7.2, 72 or 720 mg/kg) 12 h
before cesarean section, indomethacin (10 mg/kg) or water 8 h
before cesarean section. Thorax and livers were stored. By digital
microscopy, images were digitalized and the diameters were
measured. Fetal and maternal liver catalase and superoxide dis-
mutase activities and TBARS levels were analyzed. Statistical
analysis used one way ANOVA and differences were compared by
Tukey’s tests.
Results:Maternal ingestion of cocoa 720 mg/kg and indomethacin
10 mg/kg decreased fetal internal DA diameter when compared to
water, (mean: 135±53 µm×92±59 µm×263±81 µm, P<0,0001,
n= 7-33) respectively. Cocoa alone increased DA wall thickness,
when compared to indomethacin and control (200±56
µm×160±36 µm×136±34 µm, P< 0,0001, n=7-33) respec-
tively. Similar to indomethacin, cocoa decreased the ratio between
ductal internal diameter and pulmonary artery internal diameter
compared to control group (0.4±0.1×0.2± 0.09×0.72± 0.3,
n=7-33), respectively. Sagittal cross sections of the fetal heart showed
DAC after administration of both cocoa and indomethacin compared
with the control group. Cocoa did not alter oxidative stress markers in
fetal nor maternal livers, a similar effect to indomethacin.
Conclusion: These results constitute pharmacological evidence
supporting the role of cocoa as a potential cause of fetal ductal
constriction, which prompts a note of caution for maternal con-
sumption of chocolate in late pregnancy.

MP4-13
Impact of antenatal echocardiography on outcome of
neonates with coarctation of the aorta
Chareyras C. (1), Veyrier M., Joly H., Bakloul M., Henaine R.,
Metton O., Pangaud N., Bozio A., Ninet J., Di Filippo S.
Department of Pediatric and Fetal Cardiology, Cardiovascular Hospital
Louis Pradel, Lyon, France

The objective of this study was to analyse the impact of antenatal
echocardiography on outcome of neonates with coarctation of
aorta (COA).

Methods: Single-center analysis of clinical and echocardiographic
data of fœtus with suspicion of, and neonates and infants<1 year of
age with COA. Groups DAN (antenatal diagnosis) and DPN
(postnatal diagnosis) were compared.
Results: 286 cases were included, 106 in DAN group and 180 in
DPN. Among 106 antenatal suspected COA, 11 were not con-
firmed after birth (sensitivity= 34.5%). Antenatal ascending aorta
diameter (AAO) and AO/PA ratio were predictors of postnatal
COA. Heart failure (HF) was the main symptom in DPN group,
absent in DAN (p< 0.0001). Antenatal echocardiography was
associated with lower diameter of isthmus (AOI), transverse arch
(TrAO ) and AAO. DPN had lower LV systolic fraction (LVSF)
than DAN. PGE was administred in 53% preoperatively and
mechanical ventilation in 39%. Among 275 confirmed COA (95
DAN and 180 DPN), 272 underwent Crafoord operation, at
mean age 29days (median 12days) and mean time after admission
3.4days. Age at surgery was lower and time to surgery longer in
DAN than DPN group. Survival was 98.5%. Restenosis occurred
in 20cases (7%). Postoperative morbidity, survival and restenosis
were not different between the two groups.
Conclusion: Antenatal diagnosis helps to detect severe postnatal
COAO but sensitivity is still low. Antenatal diagnosis impacts on
early outcomes of neonates with COA but not on late outcomes
and restenosis.

MP4-14
Complex Rhythm Patterns Associated with Fetal Atrial
Flutter
Wacker-Gussmann A. (1), Strasburger J.F. (2), Cuneo B. (3),
Lutter W. (4), Wakai R.T. (4)
Institute of Preventive Pediatrics, Faculty of Sport and Health Sciences,
and German Heart Center, Department of Pediatric Cardiology and
Congenital Heart Defects, Munich, Germany (1); Department of
Pediatrics, Division of Cardiology, Children’s Hospital of Wisconsin-
Milwaukee and Fox Valley, Milwaukee, USA (2); Children’s Hospital
Colorado; Department of Pediatric Cardiology, Denver, USA (3);
Department of Medical Physics, University of Wisconsin, Madison,
USA (4)

Background: Atrial flutter (AFl) accounts up to a third of all fetal
tachyarrhythmias and is believed to present later than 30 weeks
gestation. Hydrops fetalis and a high mortality rate have been
described. The aim of this study was to investigate the electro-
physiologic characteristics of fetal AFl by fetal magnetocardio-
graphy (fMCG) from 20 weeks gestation onwards in order to
define patterns that might predict sustainability.
Methods: All fetuses were referred due to a suspected diagnosis of
AFl by echocardiography, which included an atrial rate> 300/min
and variable AV conduction. Electrophysiologic fMCG rhythm
and conduction patterns such as RR interval, cardiac time inter-
vals, AV conduction pattern were defined for presenting and
associated rhythms. The fMCG recordings were made using a
37-channel superconducting quantum interference device
magnetometer.
Results: 15 fetuses were included in the study with a median
gestational age of 30 (Range 20 to 38) weeks gestation. AFl was
diagnosed in 13 fetuses (incessant AFl (n= 3); intermittent AFl
(n= 10); Sinus rhythm was found exclusively in two fetuses.
Additional rhythm patterns showed SVT (n= 6), WPW pattern
(n= 3) and both (n= 1), blocked atrial bigeminy/trigeminy
(n= 7), atrial fib/flutter (n= 2), atrial couplets (n= 1), bundle
branch block (n= 1) and saw tooth P wave pattern (n= 3).
Conclusion: Fetal AFl includes variable and complex rhythm pat-
terns and can present earlier than 30 weeks gestation, indeed as

Figure.
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early as 20 weeks gestation. As these rhythm disturbances can lead
to severe complications in pregnancy, fetal electrophysiologic
assessment may help better define antiarrhythmic therapy and
perinatal management strategies.

MP4-15
Fetal atrioseptostomy and stenting –what can be achieved?
Dangel J. (1), Kolesnik A. (1,2), Debska M. (3), Witwicki J. (3),
Debski R. (3)
The Reference Center for Fetal Cardiology, The Medical University of
Warsaw, Poland (1); The Children’s Memorial Health Institute,
Warsaw, Poland (2); The Center of Postgraduate Medical Education,
Warsaw, Poland (3)

Objective: HLHS with closed or restrictive atrial septum is fatal
condition with mortality rate close to 100%. Fetal intervention has
been proposed as the rescue procedure. The aim of this study was
to evaluate the indication for fetal atrial septum opening and
review the outcome.
Method: Since 2011 one team performed 12 fetal interventions in 11
fetuses for opening the interatrial septum. The indication for the
intervention was closed foramen ovale in fetuses with HLHS or
severe aortic stenosis, with biphasic flow in the pulmonary veins. We
evaluated fetal condition after intervention and neonatal outcome.
Results: 6 fetuses had HLHS with closed Fo, 5 closed Fo with
critical aortic stenosis and heart failure (AS&HF). 4 of them had
aortic valvuloplasty previously (BAV). The mean age of diagnosis
was 23 In HLHS and 26 in AS&HF. Atrial balloon septostomy was
performed in 3fetuses. Procedures were not successful, in all atrial
septum closed soon after ballooning. One fetus died during
24 hours post intervention, second was life-born with closed IAS,
in the third stent was placed. In two fetuses with HLHS the con-
nection between pulmonary vein and SVC was suspected, in
one was confirmed after birth, in one disappeared after atrial
stenting. In all fetuses after stent placement was immediate
improvement of the pulmonary veins flow. There were 2 IUD
within 24 hours from interventions. 3 neonates were born pre-
maturely, all died in the early neonatal period despite patent stent
(2 HLHS, 1 AS&HF). 6 children were delivered at term, all in
good condition. They were operated on within 24 hours – surgical
atrioseptectomy was done, in 2 with pulmonary artery banding, in
1 – Norwood procedure. There is just one survivor – the baby
with AS&HF.
Conclusions: Interatrial stenting is technically feasible and successful
procedure. Fetuses with severely impaired LV function and closed
Fo probably had lethal illness, in which prenatal interventions
cannot change the natural history. Careful evaluation of neonatal
treatment must be established to understand the poor outcome in
spite of successful prenatal therapy.

MP4-16
Fetal Cardiomegaly: Looking beyond the Fetal Heart.
A Single-Centre Experience
Salvi S. (1), Carvalho J.S. (1,2,3)
Fetal Medicine Unit, St George’s Hospital NHS Trust, London UK (1);
St George’s University of London, London UK (2); Royal Brompton
Hospital NHS Foundation Trust, London UK (3)

Objectives: Fetal cardiomegaly when not associated with structural
or rhythm abnormalities, can be a diagnostic challenge for cardi-
ologists. The aim of this study was to review our series of fetal
cardiomegaly, focusing on aetiology, with emphasis on cases with
no obvious cardiac causes.

Methods: This was a retrospective study conducted in a single ter-
tiary referral center (Fetal Medicine and Fetal Cardiology Unit)
over a 17-year period. From a computerized fetal database, we
searched for all cases with cardiomegaly or where cardiac size was
measured. All available images and digital records were reviewed.
The diagnosis of cardiomegaly was accepted when the cardio-
thoracic circumference ratio (CTR= heart circumference/chest
circumference ratio at the 4-chamber level) was above the 95th
percentile for gestational age. Twins and growth-restricted fetuses
were excluded. Cases were grouped according to aetiology and
percentage initially referred to the fetal cardiologist was noted.
Results: There were 510 fetuses with cardiomegaly of which 240
(47%) had a cardiac abnormality. In 270 cases (53%), no cardiac
reason was found. There were 54 twins and 62 growth restricted
fetuses. In the remaining study group of 154 singleton pregnancies,
we identified four aetiological groups (Table): Group 1 consisted
of cases with an overt aetiology, which was associated with
obvious extra-cardiac abnormalities usually detected during rou-
tine obstetric scans (n= 32, 21%); Group 2 included fetuses with
an apparent isolated cardiomegaly where the covert aetiology was
not obvious on routine screening (n= 94, 61%); Group 3 consisted
of a miscellaneous group of mixed causes (n= 13, 8%) and Group
4 was truly unexplained cardiomegaly (n= 15, 10%). The per-
centage of all cases initially referred to the cardiologist was 18%.
Most of these belonged to Group 2, none to Group 1.
Conclusions: Fetuses presenting with apparent unexplained cardi-
omegaly are often referred to cardiologists for initial diagnostic
workup. It is important to raise awareness of possible non-cardiac
causes of cardiomegaly (search for infection, assessment of the fetal
and placental circulation). A multidisciplinary approach is likely to
optimize pregnancy outcome.

MP4-17
Fetal Cardiac Imaging Audit – A Revised Scoring System
to Assess Quality of Images at Routine Screening
Cook K. (1), Kyoung Lee S. (1), Zahiri V. (1), Carvalho J.S. (1,2,3)
Fetal Medicine Unit, St George’s Hospital NHS Trust, London UK (1);
St George’s University of London, London UK (2); Royal Brompton
Hospital NHS Foundation Trust, London UK (3)

Introduction: Recent guidelines for screening for congenital heart
disease in pregnancy include assessment of five axial planes
through the fetal abdomen and chest. The aim of this study was to

Table.

Aetiologies

Cases initially
referred to
cardiologist
Number (%)

Mean gestational
age (weeks)
at referral

Group 1:
Fetal Vascular Tumor 0/3 –
Kidney Malformations 0/5 –
Lung Malformations 0/3 –
Anhydramnios 0/15 –
Abdominal Abnormalities 0/6 –
Group 2:
Vein Abnormalities 4/14 (29%) 26.6
Placental Tumors 3/14 (21%) 24.6
Congenital Infections 6/25 (24%) 21.3
Fetal Anaemia (no infection) 0/19 –
Arteriovenous Malformations 2/5 (40%) 28.5
Skeletal Disorders 3/17 (18%) 28.5
Group3: Miscellanaea 2/13 (15%) 22.4
Group 4: Unexplained 8/15 (53%) 27.7
Total 28/154 (18%) –
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revise a previously reported objective scoring method to audit
cardiac images obtained as part of the routine mid-trimester
pregnancy scan.
Methods:Retrospective analysis of routine cardiac images obtained
by obstetric sonographers in a tertiary referral centre. All preg-
nancy screening images in our Unit are digitally archived. Images
used had been previously randomly selected for audits in 2010,
2012 and 2013. A revised imaging scoring system was devised and
is based on the five axial planes recommended for screening: (1)
situs, (2) four-chamber view with appropriate magnification (axis
with symmetry, size and position, septum, and crux/offset), (3) left
ventricular outflow tract (4) right ventricular outflow tract/three-
vessel view and (5) three-vessel and trachea view/aortic arch view.
Two independent auditors scored images representing each view
and the average value was used for analysis. Scores for each
sonographer are an average of images from five patients. Maximal
possible score per patient was 10 (all years, views 1 to 4) and 12
(2013, views 1 to 5). Overall Unit score per year is average of
individual sonographers.
Results: Average scores per sonographer and Unit scores are sum-
marised on the Table. Based on views 1 to 4, the Unit scores show
stability in the years 2010, 2012 and 2013 (ANOVA, ns). Lowest
sonographer score was 7.2 out of 10 (2010) and median Unit
scores were 7.6, 8.7 and 8.8 (2010, 2012 and 2013 respectively). In
2013, the three-vessel and trachea view was also available for
scoring: the lowest sonographer score was 9.2 out of 12 and
median Unit score was 10.0
Conclusions: The new, revised scoring system offers a simple and
practical way to assess standards of performance, in compliance
with the implementation of the new guidelines for screening. It
allows cross-sectional and serial comparisons to be made and can
be used to provide feedback on quality of screening. This may
improve detection rates.

MP4-18
Timing of Diagnosis and Outcome in Readily Treatable
Critical Congenital Heart Disease
Gentles T.L. (1,3), Eckersley L. (1), Sadler L. (2), Cloete E. (1),
Finucane A.K. (1), Parry E. (2,3)
Starship Children’s Hospital, Auckland, New Zealand (1); National
Women’s Hospital, Auckland, New Zealand (2); New Zealand
Maternal Fetal Medicine Network, New Zealand (3)

Introduction: Surgical results for repair of d-transposition of the
great arteries (d-TGA) and for critical aortic arch obstruction with
two ventricles (AAO) are excellent. The time of highest risk may
be prior to operation, but the magnitude of this risk is poorly
defined. Early detection is beneficial, however screening strategies
are evolving and the relative benefits of pre- and postnatal detec-
tion are likely to vary dependent on the type of heart disease.

Methods: We undertook a population-based review of critical
congenital heart disease in New Zealand from 2006 to 2010, prior
to the use of postnatal oximetry screening. There were 313,478
births of whom 353 were live-born with critical heart disease. The
timing of diagnosis, intervention and death, and any comorbidities
were recorded.
Results: In those with d-TGA and AAO the timing of diagnosis dif-
fered depending on the heart condition (p< 0.001) (Table). d-TGA
was usually diagnosed before birth or prior to hospital discharge,
while AAO was more often diagnosed after hospital discharge
(p<0.001), and included 3 cases where the diagnosis was made at
postmortem. Except in one case, mortality occurred before any
intervention could be undertaken. In d-TGA pre-intervention death
(n=8) occurred in association with birth distant to the surgical centre
(4), comorbidity (3) and late diagnosis (1), and for AAO (n=9) late
diagnosis (6) and comorbidity (3).
Conclusions: The mortality risk for d-TGA and for AAO is
greatest prior to cardiac surgery. The relation between timing of
diagnosis and risk is lesion specific. In d-TGA, improved prenatal
diagnosis allowing delivery close to the surgical centre could
further reduce mortality. In AAO enhanced antenatal detection
and the addition of postnatal screening may further reduce mor-
tality, although the currently available techniques may limit the
incremental gain.

MP4-19
Restriction of foramen ovale in fetuses with TGA – how to
predict it?
Grzyb A. (1), Kolesnik A. (1,2), Bokiniec R. (3), Dangel J. (1)
Reference Center for Fetal Cardiology, Medical University of Warsaw,
Poland (1); The Chidren’s Memorial Health Instiyute, Warsaw,
Poland (2); Neonatalogy Department, Medical University of Warsaw (3)

Objectives: Transposition of the great arteries (TGA) can be lethal
disorder for the neonate even with prenatal diagnosis. The aim
of this study was to establish the optimal monitoring for fetuses
with TGA to predict urgent balloon atrioseptostomy (BAS), as
published criteria are of unsatisfying specificity.
Methods: We evaluated echocardiographic exams of fetuses with
TGA diagnosed between 2003–2014 in the referral center for fetal
cardiology. Follow-up data were collected from target pediatric
cardiology departments.
Results: There were 85 fetuses (male/female ratio≈3.5) with TGA,
including 28 with VSD. Median time of diagnosis was 23 weeks
(24 in TGA&IVS,22 in TGA&VSD,ns), slightly decreasing with
time. The number of diagnoses increased from 3 in 2003 to 20 in
2013 and 14 in 2014, with growing proportion of ‘abnormal
3-vessel-view’ as reason for referral.
Karyotype was checked in 12 cases and was abnormal (46,XX,del
(11)(q22.1)) in only one, otherwise dysmorphic fetus (associated

Table.

Sonographer
2010 (Views 1-4)

Max 10)
2012 (Views 1-4)

(Max 10)
2013 (Views 1-4)

(Max 10)
2013 (Views 1-5)

(Max 12)

A 7.6 9.6 9.6 11.6
E 7.2 8.7 8.8 10.2
G 9.0 9.4 9.4 11
K 8.6 9.2 8.4 9.4
L 7.2 7.6 8.4 10
O 7.6 7.8 7.4 9.2
P 7.8 8.2 8.8 9.4
Unit Score 7.86 8.64 8.69 10.1
(Mean, 95%
CI)

(7.22 -8.50) (7.91 – 9.38) (8.01 – 9.36) (9.28 – 10.9)

Table.

d-TGA (n= 93) AAO (n= 50)

Timing of Diagnosis:
Before Birth 38 (41%) 10 (20%)
Before Hospital Discharge 41 (44%) 15 (30%)
After Hospital Discharge 14 (15%) 25 (50%)

Mortality:
Presurgical 8 (9%) 9 (18%)
Surgical 0 (0%) 1 (2%)
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defects motivated karyotype examination). Associated cardiovas-
cular anomalies included: pulmonary stenosis or LVOTO(13),
RAA(1), and MAPCAs(3).
Appearance and blood flow across foramen ovale (FO) was asses-
sed during every examination. In 36/73 fetuses, its character
changed after 30 week of pregnancy. Limited interatrial blood
mixing, usually associated with thick septum, was regarded as
marker of restriction and predictor of BAS.
57 children were born in our institution, remaining group was
excluded from further study. Follow-up was known in 51 cases. 36
newborns needed urgent BAS, which was predicted on fetal
echocardiography in 21 cases (58%). Urgent BAS was more fre-
quent in TGA&IVS vs. TGA&VSD group (75% vs. 63%).
Hypermobile septum, sometimes described as predictor of BAS,
was unspecific (present in 10/11 no-BAS and 27/40 BAS fetuses)
and could coexist with both free and limited FO flow (57% and
43% appropriately).
Conclusions: FO flow in fetuses with TGA should be assessed
repeatedly, especially just prior to delivery, as it can change during
pregnancy. Neonatologists should be informed of suspected FO
restriction in a newborn. Diagnosis of restrictive Fo in TGA fetuses
is difficult. Hypermobile septum is not specific sign of FO
restriction. Thick septum primum and impaired blood mixing
observed in color Doppler seems more important.

P-1
Ventricular repolarization intervals in children previously
treated with anthracyclines
Benatar A., Decraene T., Dewals W., Feenstra A.
Department of Pediatric Cardiology, Universitair Ziekenhuis Brussel
(VUB), Brussels, Belgium

Introduction: Anthracyclines used in a wide range of childhood
hematologic and solid cancers may cause dose-dependent cardio-
toxicity. They inhibit DNA and RNA transcription and replication
(blocking topoisomerase II) thereby creating iron-mediated free
radicals which damage DNA and cardiac myocytes, mechanism
underlying cardiomyopathy. Little is known on the longer term effect
of anthracyclines on cardiac repolarization.
We investigated ventricular repolarization indices in children after
completing treatment with anthracyclines for neoplastic disease;
specifically corrected QT interval (QTc), QT dispersion (QTd),
T-wave peak to end (TPE) interval, its dispersion and maximum,
TPE/QT, TPE/JT, all these being markers of repolarization
heterogeneity and potential for ventricular arrhythmias.
Methods: Twenty patients post- anthracycline treatment for
childhood neoplasms were studied. Additionally, 80 healthy age
matched subjects served as controls. A 12 lead digital ECG was
recorded and stored on a server subsequently retrieved digitally on
screen. Intervals measured included RR, QT+dispersion,
TPE+dispersion, TPE max/QT and TPE max/JT calculated for
heart rate correction. Descriptive and analytical statistics were
calculated, significance level set at p=< 0, 05.
Results: Mean patient age 13+ 4.3 years, time from last anthracy-
cline therapy 5.8 + 4.6 years. Cumulative anthracycline dose:
185 – 480 mg/m2. Control group mean age 13.4 + 2.9 years.
Repolarization intervals patients versus controls respectively: QTc
423.6 + 20 vs 408+ 24 ms; JTc 324+ 25 vs 315+ 24 ms; TPE
dispersion 35 + 13 vs 16+ 6ms; QT dispersion 32+ 8 vs
12+ 4 ms, maximum TPE 106+ 19 vs 92+ 14 ms; TPE max/QT
0.29+0.04 vs 0.25+0.03; TPE max/JT 0.38+0.06 vs 0.33+0.05.
All intervals were significantly longer in patients, p<0,05. Four
patients developed a dilated cardiomyopathy, one required heart
transplantation, one developed ventricular tachycardia.

Conclusion: These intervals reflect spatial and transmural dispersion in
ventricular repolarization and may serve as an arrhythmogenic index.
They were prolonged in midterm follow up of some anthracycline
receiving patients, signifying potential risk for ventricular arrhythmias.
Confounding factors may be responsible in the pathogenesis.

P-2
The risk of arrhythmias after surgical repair of anomalous
left coronary artery arising from the pulmonary artery
(ALCAPA)
Kwiatkowska J., Meyer-Szary J., Potaz P., Stanko A.,
Dabrowska-Kugacka A., Dorniak K.
Medical Univeristy of Gdansk, Poland

Background: Anomalous left coronary artery arising from the pul-
monary artery (ALCAPA) is a rare defect (0.1% of new cases of
congenital heart disease), resulting in congestive heart failure sec-
ondary to myocardial ischemia and infarction in early infancy.
Surgical strategy to construct a two-coronary system for a patient
with ALCAPA has evolved with time. Despite apparent normal-
ization of cardiac function in the first years in survivors with a
patent dual coronary system, the scar persists. This may be a sub-
strate for ventricular arrhythmias. This study evaluated the risk of
arrhythmias after surgical repair of ALCAPA.
Methods: We designed a retrospective, longitudinal, descriptive
study that included 18 patients with ALCAPA operated from
January 1991 to July 2014. One patient was lost to follow up early
and one in recent years. Surgery was performed with direct cor-
onary reimplantation in 14/17 patients and intrapulmonary tunnel
(Takeuchi repair) in 3/17.
Results: Mean follow-up was 12 years and 4 months (5 months -
23 years). There were 2 postoperative deaths (overall mortality
11.1%); one early (30 days), due to ventricular arrhythmia and
heart failure and the second due to ventricular fibrillation 20 years
after surgical repair. Electrocardiographic abnormalities were
noted in 10/16 patients; 8 patients had PVCs or ventricular
tachycardia; six patients had repolarization abnormalities in infer-
ior and lateral leads. Three of them were on antiarrhythmics, none
was considered for ICD implantation or catheter ablation. Mean
preoperative left ventricular ejection fraction (LVEF) was 32%
(Teichholz). At last follow-up visit, the LVEF improved in all
patients to a mean of 66% (ranging from 55 to 81%), with six
patients having regional hypokinesis. Fibroelastosis persists in all
but one patient. The presence of scar was confirmed by myocardial
perfusion scintigraphy and magnetic resonance imaging. These
findings correlated with electrical instability of the myocardium.
Conclusions: Treatment of ALCAPA aims to stop process of myo-
cardial ischemia and to restore the normal anatomy of the coronary
arteries but deaths may occur due to severe myocardial injury and
malignant ventricular arrhythmias. Further research is needed, aiming
at early identification of patients at risk of late arrhythmic deaths.

P-3
Electrocardiographic Properties of Patients Diagnosed
withTopsy-Turvy Heart
Ergul Y., Ozturk E., Ozyilmaz I., Guzeltas A.
Department of Paediatric Cardiology, Istanbul Mehmet Akif Ersoy,
Thoracic and Cardiovascular Surgery Center and Research Hospital,
Istanbul, Turkey (1)

Topsy-Turvy heart (TTH) is a special type of superoinferior
ventricles which was firstly described by Freedom et al. Topsy-
Turvy heart is characterized by approximately 90 degrees clock
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wise rotation of the entire heart as a block around the axis from
apex to base, leaving the right ventricle in a superior spatial rela-
tionship to the left venticle, while the great arteries are displaced
inferiorly and posteriorly in to the distal mediastinum resulting
elongation of the brachiocephalic arteries. To date, reports of only
six living cases have been published in the literature. There is
limited information about the ECG findings of these patients. In
this report we discusses three cases of 12 derivatives ECG changes
of patients with TTH that shown in table 1.
Different ECG findings were determined in these two different
patients with the same diagnosis. Especially the ECG findings of
right axis deviation and the QRS-T angle> 60 degrees in all
patients were found noteworthy.

P-4
The Utility of Exercise Testing and Adenosine Response
for Risk Assessment in Children with Wolff-Parkinson-
White Syndrome
Ergul Y. (1), Ozturk E. (1), Ozyilmaz I. (1), Unsal S. (2),
Carus H. (2), Tola H.T. (1), Tanidir I.C. (1), Guzeltas A (1)
Department of Paediatric Cardiology, Istanbul Mehmet Akif Ersoy,
Thoracic and Cardiovascular Surgery Center and Research Hospital,

Istanbul, Turkey (1); Department of Anesthesiology, Istanbul Mehmet
Akif Ersoy, Thoracic and Cardiovascular Surgery Center and Research
Hospital, Istanbul, Turkey (2)

Objective: In Wolff-Parkinson-White (WPW) syndrome, rapid
antegrade conduction of atrial tachyarrhythmias can result in
ventricular fibrillation and sudden death. Antegrade conduction of
accessory pathway (AP) can be assessed through noninvasive test-
ing [exercise stress testing (EST) and adenosine responsiveness of
AP] or invasive electrophysiology study (EPS). We aimed to
determine the correlation between noninvasive testing and EPS.
Patients and Methods:This prospective, observational study enrolled
40 children (58% male, median age 13 years, and median weight
47.5 kg ) with WPW syndrome and candidates for invasive EPS in
one year period. EST was performed for all the study participants
before EPS, and adenosine administered during the EPS.
Conduction through the AP to a cycle length < 250 msec was
considered rapid or high risk; otherwise patients were non-rapid
or low risk.
Results: The sudden disappearance of the Delta-wave was seen in
10 cases (25%) during EST. AP was found to be high risk in 13
cases (13/40, 32.5%) while the AP was identified to be low risk in
27 cases; however, six (15%) patients had blocked AP conduction
with adenosine during EPS. Low-risk classification by EST alone
to identify patients with non-rapid conduction on baseline EPS
had a specificity of 93%, and a positive predictive value (PPV) of
90% (accuracy 54%). Blocked AP conduction with adenosine as a
marker of non-rapid baseline AP conduction had a specificity 93%
and a PPV 84%. Finally, AP was adenosine non-responsive in a
majority of patients (28/30, 93%) with persistent Delta waves, 40%
of those who had sudden disappearance of Delta wave had ade-
nosine responsive AP (p value 0.028).
Conclusion: Abrupt loss of pre-excitation during EST and blocked
AP conduction with adenosine had high specificity and PPV
for non-rapid and low-risk antegrade conduction during baseline
invasive EPS. Successful risk stratification of pediatric patients with
WPW is possible through the use of EST and adenosine
responsiveness of AP.

P-5
Electrocardiographic and Electrophysiologic Effects of
Dexmedetomidine on Children
Ergul Y. (1), Unsal S. (2), Ozyilmaz I. (1), Ozturk E. (1),
Carus H. (2), Guzeltas A. (1)
Department of Paediatric Cardiology, Istanbul Mehmet Akif Ersoy,
Thoracic and Cardiovascular Surgery Center and Research Hospital,
Istanbul, Turkey (1); Department of Anesthesiology, Istanbul Mehmet
Akif Ersoy, Thoracic and Cardiovascular Surgery Center and Research
Hospital, Istanbul, Turkey (2)

Background: Dexmedetomidine (DEX) is a highly selective
alpha-2-adrenergic agonist approved for short-term sedation and
monitored anesthesia care in adults. Its effects on the electro-
cardiography and cardiac conduction tissue are not well described
in the literature. Therefore, we aimed to characterize the elec-
trocardiographic and electrophysiologic effects of DEX in
children.
Patients and Methods: Twenty children (11 boys and 9 girls) ages
range between 8 and 17 years undergoing electrophysiological
study and ablation of the supraventricular tachycardia, had
hemodynamic and cardiac electrophysiologic variables measured
before and during the administration of DEX (1 microgram/kg IV
over 10 minutes followed by a 10 minute continuous infusion of
0.5 microgram/kg/hour).

Table 1.

Diagnosis Age* Rhythm HR
PR

Interval
P

Duration
QRS

Duration
QRS
axis

T
axis

1 TTH, APW 4 Normal 150 126 90 70 110 − 80
2 TTH, APW 4.3 Normal 110 180 100 80 115 77
3 Topsy-turvy

heart, Aortik
interruption,

2 Abnormal 144 102 46 90 180 87

APW: aortico pulmonary window, HR: heart rate.
*months

Figure.
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Results: A significant decrease in heart rate was seen after the
administration of DEX, but the systolic-diastolic-mean arterial
pressures, respiratory rate, and end tidal carbondioxide did not
change. Corrected sinus node recovery times and baseline sinus
cycle lengths, which are markers of sinus node function, were both
lengthened with the administration of DEX. Atrioventricular
(AV) nodal function, as evidenced by the Wenckebach cycle
length, the ventriculo-atrial block cycle length, and AV node
effective refractory periods, were lengthened significantly. We also
found that DEX increased the atrial refractory period and dimin-
ished atrial excitability.
Conclusions: Dexmedetomidine significantly depressed sinus and
AV nodal functions in pediatric patients without significant ECG
interval changes, except a trend towards lower heart rates.
Although no spontaneous AV nodal block and no clinically sig-
nificant bradycardia were seen, we recommend that DEX be used
with caution in patients at risk for bradycardia and/or AV nodal
dysfunction due to its associated comorbidities.

P-6
Evaluation of complete heart block after open heart
surgery for congenital heart disease
Ergul Y., Kasar T., Ozturk E., Ozyilmaz I., Tanidir I.C., Guzeltas A.
Department of Paediatric Cardiology, Istanbul Mehmet Akif Ersoy,
Thoracic and Cardiovascular Surgery Center and Research Hospital,
Istanbul, Turkey

Objectives: Cardiac conduction system injury is a cause of post-
operative cardiac morbidity following the repair of congenital
heart disease. The most important rhythm problem is complete
atrioventricular block (CHB) and its frequency varies from 0.7 to
3. Pacemaker implantation is a standard recommendation for
patients with persistent CHB more than 7 to10 days. Our goal was
to define the incidence of permanent and transient CHB and
compare patients characteristics.
Method: The hospital records of all pediatric patients with early
postoperative heart block following congenital heart surgery at our
institution between January 2010 and June 2014 were reviewed
retrospectively. Patients divided in to two groups. Group-I (transient
CHB) and Group-II (permanent CHB). Preoperative diagnosis,
peroperative and postoperative clinical status and variables were
compared.
Results: Among 1450 congenital cardiac surgeries, 87 (6%) patients
had postoperative CHB. There were 59 (4%) patients in Group-I and
28 (2%) in Group-II. All of the patients in Group-II had permanent
pacemaker implantation. There were 21 males (36%) in Group-I and
17 (61%) in Group-II. The weight (Group-I: 6 kg (2.9-30); Group-
II: 7.6 kg (2.8-50)) and the operation age (Group-I: 6 months (0.1–
84); Group-II: 10 months (1-124)) were similar in two groups. The
most common diagnosis in Group-I were tetralogy of Fallot (TOF)
(n=14), atrioventricular septal defects (AVSD) (n= 11), ventricular
septal defect (VSD) (n= 7) and transposition of great arteries (TGA)
(n=6) and in Group-II TOF (n=8), VSD (n= 6), AVSD (n=4),
and left ventricular outflow obstruction (n= 4).
Temporary AVB recovered to sinus rhythm within a median of
3 days (1–21 days) after surgery. Permanent pacemakers were
implanted at a median of 10 days (7-21 days) after surgery. There
were significant differences in ICU stay (Group-I; 6 days (2-25 days)
Group-II; 13 days (4-90)) and hospital stay (Group-I; 10 days (2-
33 days) Group-II; 20 days (10-90) between two groups (p<0.05).
Conclusions: CHB is an uncommon complication of congenital
heart surgery. TOF and AVSD are at highest risk for CHB post-
operatively. Heart block can recover in 2/3 of patients usually at
the postoperative ninth day.

P-7
Clinical Spectrum of Primary Cardiomyopathy Associated
Ventricular Arrhythmia in Children: 5-year Single Center
Experience
Sevinc Sengul F. (1), Ergul Y. (1), Tola H.T. (1), Ozyilmaz I. (1),
Guzeltas A. (1), Akdeniz C. (2), Tuzcu V. (2)
Department of Paediatric Cardiology, Istanbul Mehmet Akif Ersoy,
Thoracic and Cardiovascular Surgery Center and Research Hospital,
Istanbul, Turkey (1); Department of Paediatric Cardiology, Medipol
University Hospital, Istanbul, Turkey (2)

Objectives: The aim of our study was to evaluate the characteristics
of ventricular arrhythmias in children with primary cardiomyopathies
(CMPs).
Methods: Patients with cardiomyopathy who had visited pediatric
cardiology department from January 2010 to December 2014
were retrospectively reviewed. Patients with secondary cause of
cardiomyopathy were excluded.
Results: A total of 163 patients with cardiomyopathy was enrolled
and grouped according to the echocardiography andMRI findings
as follows; Hypertrophic cardiomyopathy (HCMP, n= 71,
43,6%), dilated cardiomyopathy (DCMP, n= 50, 30,7%), isolated
noncompaction cardiomyopathy (IVNC, n= 32, 10,6%), restric-
tive cardiomyopathy (RCMP, n= 7, 4,3%), arrhythmogenic right
ventricular cardiomyopathy (ARVC, n= 3, 1,8%).
Twenty-five (15,3%) of 163 patients had premature ventricular
contractions (PVCs) and/or ventricular tachycardia (VT) (17 male,
68%; 8 female, 32%). Frequency of ventricular arrhythmia with
cardiomyopathies was as follows; HCMP (n= 8, 11,3%), DCMP
(n= 9, 18%), IVNC (n= 4, 12,5%), RCMP (n= 1, 14,3%) and
ARVC (n= 3, 100%). The mean patient age and the mean follow-
up period were 5,3± 11,5 years and 12± 12,3 months,
respectively.
Exercise testing was performed in 4 (16%) patients and sustained/
nonsustained VT was not induced in any patient. Atrial fibrilo-
flutter was developed in 2 patients with ARVC. PVCs and VT
characteristics of patients were mild monomorphic PVCs (n= 7),
mild polymorphic PVCs (n= 2), moderate monomorphic
PVCs (n= 1), moderate polymorphic PVCs (n= 1), frequent
monomorphic PVCs (n= 1), sustained monomorphic VT (n= 1),
sustained polymorphic VT (n= 3), nonsustained monomorphic
VT (n= 4), nonsustained polymorphic VT (n= 5).
Antiarrhythmic treatment was instituted in 20 cases (80%). ICDs
were implanted in 10 patients( 2 cardiac arrest, 1 sustain VT, 7
primary). One patient died suddenly, 2 with ARVC, 1 with
IVNC and 1 with DCMP patients died for incessant VT, and 1
with ARVD died for multiorgan disfunction after implantation of
biventricular assist device.
Conclusion: VT is a potentially life-threatening arrhythmia because
it leads to VF and sudden cardiac arrest especially in cardiomyo-
pathic patients. Consequently, these patients should be monitored
closely and carefully for ventricular arrhythmia.

P-8
Premature Ventricular Contractions in Children With a
Structurally Normal Heart: A Single Center Experience
from Turkey
Sevinc Sengul F., Ergul Y., Ozyilmaz I., Saygi M., Guzeltas A.
Department of Paediatric Cardiology, Istanbul Mehmet Akif Ersoy,
Thoracic and Cardiovascular Surgery Center and Research Hospital,
Istanbul, Turkey

Objectives: Premature ventricular contractions (PVCs) in a struc-
turally normal heart generally are a benign condition, especially if
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they disappear during exercise. The aim of our study was to
evaluate the clinical characteristics and outcomes of otherwise
healthy children with PVCs.
Methods:We retrospectively evaluated patients with PVCs by 12 lead
ECG, echocardiography, 24-h Holter monitoring (three channel,
and 12lead if necessary) and exercise test. Patients were excluded if
PVCs was considered to be secondary to any systemic disease, struc-
tural cardiac abnormality, or inherited arrhythmias. And also patients
with ventricular tachycardia were not included in the study.
Results: Between January 2012 and November 2014, 10260 24-h
Holter monitoring was performed. Among them 256 patients had
PVCs (135 male (52,7%)/121 female (47,3%) ) with a structurally
normal heart. Age at the first visit was 11,2± 4,5 (range: 5 days-
17,8 years). 118 patient (46%) were symptomatic. The most
commonly associated symptoms were palpitation (n= 70; 27,3%),
chest pain (n= 34; 13,3%), syncope (n= 14; 5,5%).
Patients were grouped according to the burden of PVCs as follows;
<500 PVCs/24-h (n=82; 3%), 500-5% PVCs/24-h (n=93; 36,3%),
5%-10% PVCs/24-h (n= 26; 10,2%), >10% PVCs/24-h (n=55;
21,5%). In 243 patients (94,9%) uniform PVCs was noted.
Ventricular couplets were seen in %16,8 of patients (n=43).
PVC with left bundle branch block was seen in 60,9% of the patients
(n=156); with right bundle branch block in 8,9% (n=23); and in
30,1%(n=77) the origin of the PVC could not be determined.
Antiarrhythmic treatment was instituted in 64 cases (25%). Of the
55 patients with frequent and symptomatic PVCs(>10%/24-h),
4 patients (7,3%) underwent an electrophysiologic study; 3 had
inducible ventricular tachycardia and had ablation. The mean period
of follow-up was 13,3±9.6 months (range: 1-34 months), none of
the patients developed left ventricular dysfunction. PVCs disappeared
in 34,3% of patients, while PVC frequency decreased in 35%,
increased in 9,5%, and was unchanged in 28,5% of the patients.
Conclusion: PVCs in structurally normal hearts have benign prognosis
and during follow-up, they may disappear or decrease in time.

P-9
Electrocardiographic and 24 h-Holter characteristics of
patients with Ebstein anomaly
Tanidir I.C., Kasar T., Ozyilmaz I., Ayyildiz P., Bilici M.,
Guzeltas A., Ergul Y.
Department of Paediatric Cardiology, Istanbul Mehmet Akif Ersoy,
Thoracic and Cardiovascular Surgery Center and Research Hospital,
Istanbul, Turkey

Objectives: A retrospective cohort study was conducted in a tertiary
cardiac surgery centre, to determine the electrocardiographic and
24-Holter characteristics of patients with Ebstein anomaly.
Patients and Methods: Echocardiographic, electrocardiographic and
24-Holter characteristics of 41 patients with Ebstein anomaly
patients diagnosed between January 2011 to November 2014
were retrospectively reviewed.
Results: Twenty one patient were male. median age at referral to our
clinic was 2 years. Among 41 patient 13 were referred during new-
born period, 5 were between 1 month and 1 year and 23 were
between 1 year and 18 years. All of the patients had either atrial septal
defect or patent foramen ovale. Echocardiographic accompanying
pathologies were ventricular septal defect (3/41), corrected transpo-
sition of the great arteries (3/41), anatomically corrected transposition
of the great arteries (1/41) and all newborn patients had ductus
arteriosus. Electrocardiography revealed first degree heart block
(2/41), atrial flutter (1/41), nonspecific intraventricular conduction
delay/block (5/41), pre-excitation-WPW pattern (5/41), right
bundle branch block (3/41), complete heart block (1/41), and
supraventricular extrasystole (1/41). Additionally 24-hour-Holter

monitoring revealed in 4 patients intermittent pre-excitation (total
number of pre-excitation 9), 6 patients first degree heart block (total
number of first degree heart block 8), 1 patient ectopic atrial rhythm.
Eleven of the 24-hour-Holter monitoring were in normal limits.
One patient died in the neonatal period due to intractable supra-
ventricular tachycardia (atrial flutter) resulting in heart failure.
Pacemaker implantation was performed to another patient with
complete AV block. Her diagnosis was corrected transposition of
the great arteries with Ebstein anomaly. Five patients underwent
six catheter ablation of an accessory pathway procedure. One of
the patients had accessory pathway with Mahaim-type preexcita-
tion. Also one patients ablation procedure was unsuccessful due to
epicardial accessory pathway.
Conclusions: In our series most common diagnosis were first degree
heart block 8/41 (20%) and preexcitation and/or Wolff–Parkinson–
White syndrome prevalence was 9/41 (22%). Intermittent rhythm
disturbances can be diagnosed with 24-hour-rhtyhm-Holter
recordings. We suggest 24-hour-rhtyhm-Holter monitoring for all
patients diagnosed with Ebstein anomaly with regular intervals.

P-10
Arrhythmia in Fontan Patient
Sánchez I. (1), Abelleira C. (1), Moreno J. (2), Coca A. (3), Fernández L.
(1), Cazzaniga M. (1), Lamas M.J. (4), Collado R. (5), Del Cerro M.J. (1)
Servicios de cardiología pediátrica (1); Cardiología (2); Pediatría (3);
Cirugía cardiaca (4); Anestesia (5); Hospital Universitario Ramón y
Cajal, Madrid, España

Introduction: Arrhythmias may develop in the Fontan patient soon
after the procedure is performed.With longer duration of follow-up,
as many as 50% of Fontan patients will develop atrial tachycardia.
The incidence and type of arrhythmia occurrence are examined in
our patients with Fontan and risk factors for development of these
arrhythmias are considered.
Methods: We reviewed the outcomes of 162 consecutive patients
who underwent the Fontan operation between 1975 and 2005 (75
patients had an atriopulmonary connection (mean follow up
15 years) and 87 patients had an bicavopulmonary connection
(TCPC)(Mean follow up 8,85 years)).
Results: In atriopulmonary connection the most frequent
arrhythmia is the atrial re-entry and In the TCPC surgery is the
sinus node dysfunction.
In our series, arrhythmias were not associated to a higher rate
of transplantation, death, protein-losing syndrome nor plastic
bronchitis and associated to worse functional class III and IV
(χ2 7,87: p< 0,01) Factors enhancing the possibilities of
arrhythmia were significant: Systemic atrioventricular valvular
regurgitation (AVR) ( χ2 26,97: p< 0,001) and ventricular
dysfunction (χ2 20,86: p< 0,001). No significant association
was found related to subaortic stenosis,mean pulmonary arterial
pressure, pulmonary vascular resistance, ventricular end-diastolic
pressure, pulmonary artery sizes or fenestration and age at the
time of surgery.

Table.

Atriopulmonary
connection (63%)

Bicavopulmonary
connection (16%)

No arrhythmia 27 (36%) 73 (83%)
Perioperatory arrythmia 5 (6.6%) 2 (2.3%)
Arrhythmia in the
immediate
postoperative

16 (21%) 1 (1%)

Late arrhythmia 27 (36%) 11 (12%)
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Conclusions: Arrhythmias are one of the main complications in
univentricular surgery associated to worse functional class and
leads to an unavoidable impairment of ventricular function that
favors arrhythmia maintenance.
Arrhythmias are evidently more frequent in the atriopulmonary
connection.
We only found significant association related to systemic atrioven-
tricular valvular regurgitation and ventricular dysfunction.

P-11
Electrocardiographic abnormalities and rhythmic events in
a pediatric cohort of myotonic dystrophy I
Malliet N. (1), Dahdah N. (2), Khairy P. (1), Rivard L. (1), Talajic M.
(1), Fournier A. (2)
Montreal Heart Institute, Montreal, Canada (1); CHU Sainte Justine,
Montreal, Canada (2)

Introduction: Myotonic dystrophy (MD1) is an inherited muscular
dystrophy responsible for myocardial degeneration of the cardiac
conduction system, with a high risk of sudden deaths in adults.
Long-term clinical course and ECG findings in a pediatric cohort
have yet to be assessed.
Methods: We retrospectively collected clinical and electrocardio-
graphic data in patients with proven MD1 followed at our neuro-
muscular disease center. An arrhythmic event was defined as syncope
or sudden cardiac death of presumed arrhythmic etiology. PR
interval, QRS width, and axial deviation are compared to standard
data described by Davignon et al. and defined as anormal when values
are superior to the 98th percentile for PR andQRS durations, and out
of the 1st and the 98th percentiles for axial deviation.
Results: A total of 56 patients were included with a mean age at
diagnosis of 5.3± 4.9 years and a follow-up duration of 7.2 (range
1.9-15.6) years. Of these patients, 27 cases (48.2%) were
congenital MD1 with a reported diagnosis in the first year of life.
At baseline, 21.4% (n= 12) had PR values superior to the 98th

percentile and 78.5% (n= 44) had a widening of QRS. By the end
of a follow up, these conduction abnormalities do not regress with
PR prolongation notified in 25.0%, and widening of QRS
in 87.5%. Only 12.5% (n= 7) in the cohort had normal ECG
findings at the end of follow-up.
Over the course of follow-up, 5 patients had syncope (mean age
15.1± 3.7) and 2 patients died suddenly (mean age 17.5± 1.9),
corresponding to an event-free survival rate of 98% at 7.2 years. All
of these patients had abnormal ECG findings but, in univariate
analyses, only the width of QRS is associated with arrhythmic
events (110.3± 8.2 ms in the event group vs. 98.1± 1.7 ms in the
no-event group, p= 0.03).
Conclusion: During a follow up nearly 16 years, more than 85% of
pediatric patients who suffered from MD1 had ECG abnormal-
ities, which increased over time. Rhythmic events in pediatric
population are rare, and occur in patients with conduction
abnormalities on basal ECG.

P-12
Using of the 12-lead electrocardiogram to determine the
site of ventricular arrhythmia in children
Eliseeva O.V., Shkolnikova M.A., Bereznitskaya V.V.,
Termosesov S.A.
Research and Clinical Institute for Pediatrics at the Pirogov Russian
National Research Medical University, Moscow, Russian Federation

Introduction: There are a number of studies focusing on deter-
mining the site of ventricular arrhythmia (VA) origin.

However, electrocardiographic (ECG) patterns of VA for
children have not been reported yet. The goal of the study was
to determinate the ECG characteristics of the most common
sites of VA in children.
Methods and Materials: 12-lead ECG of 246 children aged from 5 to
17 years (mean age 13,4± 3) with VA were investigated. The
origin of VA was confirmed during the endocardial mapping.
ECG characteristics of ventricular complexes such as QRS axis,
the QRS morphology, the ratio of R and S waves in precardial
leads, the QRS duration in II and V2 were assessed.
Results: According to endocardial mapping VA originated from
right ventricular outflow tract (RVOT) in 58,5% patients (pts),
left aortic sinus of Valsalva (LVS) in 17,9% pts, right ventricular
inflow tract (RVIT) in 12,6% pts. Other loci had 11% of patients.
RVOT loci characterized with both normal and right axis
deviation. The morphology of QRS in this group was QS or
rS/RS in V1, R≤ S in V3, amplitude of R wave≤ 30 mm in lead
III and QRS duration≥ 120 ms in II. The ECG morphology of
LVS showing only inferior axis together with Rs or rS/RS pattern
in V1 and R> S in V3, amplitude of R wave> 30 mm in lead III.
The origin in RVIT was associated with left axis deviation of
ventricular complex, RS or rS/QS pattern in V1 and QRS
duration> 120 ms in V2.
Conclusion: The origin of ventricular arrhythmia using surface
ECG can be localized with the accuracy 91%.

P-13
Comparative analysis of transmural dispersion and atrial
natriuretic peptide (ANP) concentration in plasma as risk
marker of arrhythmogenic dysfunction in children
with hypertrophic cardiomyopathy
Linyaeva V.V., Leonteva I.V.
Research Clinical Institute of Pediatrics, Moscow, Russia

Objective: Assessment of ANP interrelation in plasma with the
index of transmural dispersion of repolarization at treadmill testing
in children with HCM.
Patients and Methods: 46 children (aged 14 to 17 years) with left
ventricular hypertrophy were examined. The control group con-
sisted of 20 healthy children. Functional diagnostics and laboratory
tests included ECG, Holter, echocardiography, treadmill test with
transmural dispersion (TDR) (normal 69-92 ms) assessment. All
the patients underwent laboratory evaluation of ANP concentra-
tion in plasma.
The Results: HCM was diagnosed in 26 of 46 patients (mean age
15,7±2,2 years). The patients were divided into two subgroups. The
1st subgroup (n=11) - patients with asymmetrical obstructive LVMH
(wall thickness>20mm). The 2nd subgroup (n=15) - patients with
nonobstructive symmetric LVMH (wall thickness <20mm).
In the 1st subgroup (n= 11) the level of ANP was higher than
normal (1,92nmol/l) in 7 of 11 patients (64%). In the 2nd sub-
group (n= 15) increased values of ANP were observed in 5 of 15
patients (33%). In the 1st subgroup ANP concentration was 47%
higher than in the 2nd one (3,34nmol/l of 1,57nmol/l). In the
control group ANP concentration corresponded to the norm
(0,89nmol/l) in 100% of patients. When comparing the average
values of ANP in all the groups significant differences of these
parameters (p= 0,002) were found.
In the 3rd minute of a cool down period the episodes of TDR
elongation were recorded in 7 of 11 subjects (64%) in the 1st sub-
group and in 11 of 15 patients (7.3%) in the 2nd subgroup. TDR
values and ANP in the control group corresponded to normal levels
during the whole study period. The correlation coefficient between
TDR and ANP values was equal to 0,46 (p= 0,002).
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Conclusions: Significantly positive correlation between concentra-
tion level of ANP and TDR value was revealed at the 3rd minute
of a cool down period during stress testing, which allows to
identify prognostic risk of life-threatening arrhythmias and sudden
cardiac death in patients with HCM.

P-14
Growth-related change in effect of electrotonic interaction
between dual nodal pathways in children with
atrioventricular nodal reentrant tachycardia
Takeno S., Nakamura Y., Ueshima K., Imaoka N., Takemura T.
Kinki University, Osaka, Japan

Background: Atrioventricular nodal reentrant tachycardia
(AVNRT) is less common in children, possibly due to immaturity
of the atrioventricular node (AVN). Electrotonic interaction
between fast and slow pathways plays an important role in the devel-
opment of AVNRT, especially in slow-fast type and slow-slow type,
by lengthening the refractory period of fast pathway.We hypothesized
that the interaction significantly affected older children but not infants.
In the present study, we sought to find out the relationship between
body size and the involvement of the interaction.
Methods: Retrospective observational study was conducted. Patients
who were diagnosed with AVNRT and received radiofrequency
catheter ablation with successful slow pathway discontinuation were
included in the study. Patients with comorbid congenital heart diseases
or with fast-slow type were excluded from the study. Fast pathway
effective refractory periods (FP-ERPs) before and after the procedure
were compared. ΔFP-ERP was defined as the difference between the
FP-ERPs. Correlation coefficient between ΔFP-ERP and body sur-
face area (BSA) of the patients was obtained to describe the influence of
growth on the interaction between dual nodal pathways.
Results: Eleven cases with median BSA of 1.22 m2 (range 0.78 –
1.51 m2) were included in the study. Fast pathway effective
refractory period was significantly shortened after slow pathway
disconnection (403.8± 95.8 ms vs. 305.6± 91.5 ms, P <0.001).
Furthermore, strong positive correlation was found between
ΔFP-ERP and BSA (r= 0.659, P= 0.028).
Conclusion: The results of the study indicated that FP-ERP length-
ened as body size increased. That might explain why AVNRT is
more common in adolescents and adults than in younger children.

P-15
Catheter Ablation in Pediatric Permanent Junctional
Reciprocating Tachycardia
Maltret A. (1,2), Lacotte J. (2), Villain E. (1), Salerno F. (2),
Piechaud J.F. (2), Ait Said M. (2), Horvilleur J. (2), Bonnet D. (1)
Unité Médico-Chirurgicale de Cardiologie Congénitale et Pédiatrique,
Centre de référence Malformations Cardiaques Congénitales Complexes -
M3C, Hôpital Necker Enfants Malades, APHP, Paris, FRANCE (1);
ICPS, Massy, FRANCE (2)

Background: Permanent junctional reciprocating tachycardia
(PJRT) is an infrequent type of atrioventricular reentry tachy-
cardia, which substrate is a right posteroseptal accessory pathway
(AP) with decremental properties. Almost incessant in infancy, the
risk of tachycardia-induced cardiomyopathy is high. Management
of this arrhythmia is challenging because of its frequent refrac-
toriness to drug therapy. Catheter ablation (CA) has arisen as a safe
and effective therapeutic option.
Objective: To describe the characteristics and results of CA of PJRT
in children.
Methods: We retrospectively reviewed 21CA in children with PJRT
at our institution between July 2009 and December 2014.

Results: PJRTwas diagnosed within the first year of life in 57% of the
cases. Antiarrhythmic medications were used as first line therapy in
85%, while CA was performed as first line therapy in only 3 patients.
Amiodarone was the most frequent used drug: 16 patients were or
have been treated by long term Amiodarone prior to CA procedure.
Amiodarone was associated with at least one other antiarrhythmic
drug in half of the patients. 23CA procedures were performed in 21
patients with a success rate of 86%. The mean age at CA procedure
was 9 years and mean weight 30 kg. No major complications were
reported. All AP were localized to the posteroseptal area. CA was
performed through the coronary sinus with a 4mm irrigated-tip
radiofrequency catheter. Angiography of the left coronary artery was
performed prior and after radiofrequency delivery for all children
weighting less than 20 kg. Recurrence occurred in 3 patients: one
year after theCA procedure for one patient, andwithin 24 hours for 2
patients. Overall, at one-year follow-up, all by one lost of follow up
patient were on sinus rhythm without drug therapy.
Conclusion: CA is an effective therapeutic option for PJRT in
children. Success rate is high, and despite recurrence antiar-
rhythmic medications can be stopped in all patients.

P-16
Effect of biventricular pacing in young patients evaluated
by Three-Dimensional Echocardiography
Ammirati A., Palmieri R., Silvetti M.S., Drago F.
Department of arrhythmology “Bambino Gesù” Children’s Hospital,
Rome, Italy

Introduction: The aim of this study is to evaluate long-term results
of Cardiac resynchronization therapy (CRT) in a pediatric and
CHD (Congenital Heart Defect) population and utility of 3-D
echocardiography (3DE) to optimize VV interval.
Methods: We retrospectively analyzed patients who underwent
CRT between 2006 and 2012 in our institution. For individua-
lized VV interval optimization 3DE full-volume datasets of the left
ventricle were obtained and analyzed to derive a systolic dyssyn-
chrony index (SDI). Response to CRT was predefined as a mini-
mum 5% proportional increase in EF over baseline measurements.
We performed a multiparametric echocardiographic assessment of
LV dyssynchrony using standardized parameters: IVMD, M-mode
Pitzalis index, Morphology of the pulsed Doppler mitral valve.
Routine baseline 2DE and 3DE, were performed in all patient
according to istitutional guidelines. 3DE guided optimization of the
CRT device was performed the day after implantation. The device
was programmed for the VV interval with the lowest SDI. Follow-up
was at 1 month, 3 months and 6 months.
Results:Twenty patients (12M- 8 F), age at implantation 14 years (5 -
31 years), have been followed-up for 3.4 years (1.2 - 8.1 years). All
patients had advanced or complete AV block (CAVB). Thirteen
patients (65%) showed severe systolic LV dysfunction (LVD) without
CHD and 7 patients (35%) with CHD and LVD. Individualized
optimization significantly reduced SDI from 12.3% to 5.3%. Four
patients (20%) with CHD and LVD were non-responders. Among
the 16 responders (80%), 12 patients had CCAVB and previous RV
pacing (67%), 3 had complex CHD and LVD and the last s/p ablate
and pace. Partial results after 1 month: SDI significantly reduced in 4
patients (25%) and EF in 2 patients (12.5%). Partial results after
3 months: SDI significantly reduced in 7 patients (44%) and EF 3
patients (19%). Partial results after 6 month: SDI significantly reduced
in 12 patients (75%) and EF 10 patients (62.5%).
Conclusions: CRT could improve the LV function in young
patients with heart failure and SDI quantification could predict of
LVEF after CRT. We can use in both acute and late phase to
optimize the VV delay.
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P-17
Characteristics of pediatric Brugada Syndrome
Sumitomo N. (1), Kumamoto T. (1), Yasuhara J. (1), Shimizu H. (1),
Kojima T. (1), Yoshiba S. (1), Kobayashi T. (1), Komori A. (2), Cho
A. (2), Kato M. (2), Watanabe H. (2), Okuma H. (2), Abe Y. (2),
Chinen S. (2), Kamiyama H. (2), Ayusawa M. (2)
Department of Pediatric Cardiology, Saitama Medical University,
International Medical Center, Saitama, Japan (1); Department of
Pediatrics and Child Health, Nihon University School of Medicine,
Tokyo, Japan (2)

Introduction: Brugada syndrome (BS) is a primary cardiac electrical
disorder, which manifests as coved-type ST-segment elevation,
either spontaneously after the administration of intravenous class I
antiarrhythmic drugs. The syndrome predisposes to ventricular
arrhythmias eventually leading to sudden cardiac death (SCD).
However, diagnosis of BS is sometimes difficult in children.
Methods: Children for the evaluation and diagnosis of BS, and
definite diagnosis of BS were included in this study.
Results: The consecutive 9 patients with BS (mean age 10.4± 5.6
years, M:F= 8:1) were included in this study. The initial onset was
syncope in 3 patients (1 was due to vasovagal syncope, and the other
2 were due to VT), heat screening in 3 patients, coincident
recording of electrocardiogram in 2 patients, and familial study in
1 patient. In these patients, 5 of 6 patients had SCN5Amutation and
1 patient was under investigation of genetic anomaly. Elecstro-
physiological Study (EPS) was performed in 4 patients, ventricular
tachycardia (VT) was induced in 2 patients, and ventricular fibril-
lation (VF) in 1 patient. Associated arrhythmias were: sick sinus
syndrome (SSS) in 4 patients, VT in 2 patients, and atrial tachycardia
(AT) in 2 patients, and supraventricular tachycardia (SVT) in 1
patient. Implantable cardioverter defibrillator (ICD) was implanted
in 2 patients. Catheter ablation for atrial tachycardia was performed
in 2 patients. During mean follow up of 6.7± 5.0 years, 1 patient
detected VT by remote monitoring of ICD, however no other
patients developed VF, syncope or sudden death.
Conclusions: In this study, none of the patient documented spon-
taneous syncope due to VF. Incidence of SCN5A anomaly is
higher (5/6 patients, 83%) than adult patients. Supra ventricular
arrhythmia (SSS, AT, SVT) was noted more than half of the
patients. And also, monomorphic VT was noted 22% of the
patients. In children, fibrosis of right ventricular outflow tract may
not be profound, that may reduce the possibility of the occurrence
of VF or polymorphic VT. Catheter ablation of AT, or SVT may
be useful to prevent inappropriate discharge of ICD in children.

P-18
RFA of drug-refractory arrhythmias in small children
under one year old
Svintsova L. (1), Popov S. (1), Krivolapov S. (1), Batalov R. (1),
Kovalev I. (2)
FSBSI “Research Institute for Cardiology”, Tomsk, Russia (1); Research
and Clinical Institute for Pediatrics at the Pirogov Russian National
Research Medical University, Moscow, Russia (2)

The aim of the study was to evaluate the safety and efficacy of
RFA in critically ill small children (<1 year of age) with drug
resistant tachycardia accompanied by arrhythmogenic cardio-
myopathy and heart failure.
Material:The study included 18 patients aged 4.8±3.7months.Wolff-
Parkinson-White syndrome and atrial tachycardia were detected in ten
(53.3%) and eight (46.7%) patients, respectively. Patients with structural
heart pathology, including congenital heart diseases and laboratory-
confirmed myocarditis, were excluded from the study.

Results: The indication for RFA was drag refractory supraven-
tricular tachycardia (SVT) accompanied by arrhythmogenic
cardiomyopathy and heart failure. Unsuccessful ablation was
observed in two 1-month-old patients who underwent successful
ablation 3 months later. The follow-up periods ranged from 0.5 to
9 years (average 4.1 years). Only two patients (11.1%) had tachy-
cardia recurrence 1 and 2 months after RFA, respectively. The
RFA success rate was 88.8%. The study did not show any
procedure-related complications. Heart failure disappeared within
5–7 days after RFA. Complete normalization of cardiac chambers
sizes was documented within 1 month after effective RFA. A
three-dimensional CARTO system was used in three patients
with body weight> 7 kg. The use of the CARTO system resulted
in a remarkable decrease of the fluoroscopy time without vascular
injury or other procedure-related complications in all cases.
Conclusions: Our study suggested that RFA may be considered as the
method of choice for SVT treatment in small children when drug
therapy is ineffective and arrhythmogenic cardiomyopathy progresses.
Key words: supraventricular tachycardia, infants, radiofrequency
ablation.

P-19
Heart rate variability in single ventricle patients- before
and after Glenn surgery
Dahlqvist J. (1), Karlsson M. (2), Wiklund U. (2), Rydberg A. (1)
Department of Clinical Sciences, Umeå University, Sweden (1);
Department of Radiation Sciences, Biomedical Engineering,
Umeå University, Sweden (2)

Introduction: Atrial arrhythmias and sinus node dysfunction are
well-known complications in patients with Fontan circulation. In
the Glenn procedure, preceding TCPC, the SVC is divided at the
entrance to the heart. In this area cardiac autonomic ganglia are
located. Thus, there is a risk of damage to the autonomic ganglia at
the procedure, potentially affecting cardiac autonomic innervation
which theoretically would rice the risk for arrhythmia. Heart
rate variability (HRV) can be used to evaluate the autonomic
nervous control.
Our aim was to investigate HRV in ambulatory 24-hour ECG
recordings (Holter- ECG) in a cohort of children with TCPC,
focusing on HRV changes after Glenn surgery.
Methods: Patients with single ventricle physiology underwent
24-hour ECG during daily activity; 35 before and 27 after Glenn
surgery. HRV was analyzed with power spectrum analysis. Total
variability and RR-intervals were measured from Holter-ECGs
performed before and after Glenn surgery. Data were expressed as
z-scores based on the age development in the control group
(n= 36 healthy children). We used Kruskal-Wallis test for com-
parison of ranks in the three groups.
Results: Group means and standard deviations are presented in
Table 1. In patients before Glenn-surgery: RR-interval was
normal compared to controls. Patients had lower HRV than
controls (p< 0.05). Twelve patients showed reduced HRV
(<2 z-score).
In patients after Glenn-surgery: RR interval was longer than
controls and patients before Glenn-surgery (p< 0.05). Patients had
lower HRV than controls (p< 0.05). Nine patients showed
reduced HRV (z-score <2).
Conclusions: We found a significant reduction in RR-intervals in
patients with single ventricle physiology after Glenn surgery. This
finding is interesting since low heart rate may indicate sinus node
dysfunction. We also found a reduced HRV in single ventricle
patients compared to health controls both before and after Glenn
surgery.
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P-20
The prevalence of Turner Syndrome in girls who
underwent surgical repair for Coarctation of Aorta; A 10
year single centre UK study
Raychaudhuri H., Sadagopan S., Robertson L.
Glenfield Hospital, Leicester, UK

Objective: To identify whether genetic tests were performed in
female infants who underwent surgical repair of Coarctation of
aorta (CoA) and evaluate the occurrence of Turner syndrome.
Study design: A total of 38 females who underwent surgical repair
for CoA as a primary procedure in the last 10 years were identified.
Patient data between March 2004 and January 2014 were analysed
for genetic test results, availability of genetic counselling and
prevalence of Turner syndrome in the patients.
Results: Of 38 females with CoA, 21 (55%) had karyotype analysis
done. 3 out of the 21 patients were found positive for Turner
syndrome. Genetic tests were not done for the rest 17 patients.
This translated into a prevalence of 14.2% in the cohort with a
minimum prevalence of 7.8% should the rest females be negative
for Turner syndrome. All the patients who underwent genetic
tests were offered counselling but 5 patients (28%) attended
counselling.
Conclusion: Our study demonstrated for the first time in Europe
that a minimum of 7.8% of girls presenting with CoA were found
to have Turner syndrome on karyotyping. Turner syndrome has a
huge spectrum of preventable and treatable health problems which
can be addressed more effectively if diagnosed early. We propose
that all girls with CoA should have a karyotype analysis at the time
of diagnosis of CoA.

P-21
Evaluation of GATA4, NKX2.5, TBX5, CRELD1 and
BMP4 genes with MLPA technique in patients with
congenital heart disease
Gürses D. (1), Akpınar A. (1), Tepeli E. (2), Türel S. (2)
Pamukkale University Faculty of Medicine, Department of Pediatric
Cardiology (1); Medical Genetics (2); Denizli, TURKEY

Background and objective: Congenital heart diseases (CHD) are the
most common birth defects. Nevertheless, the etiology of the

majority of these illnesses remains unknown. Genetic and envir-
onmental factors are important in the etiology of CHD. Cardiac
development is a complex and multifactorial biological process.
Heterozygous mutations in some genes were defined in CHD.
Methods: In this study, we investigated the presence and frequency
of mutations in the NKX2.5, GATA4, BMP4, TBX5 and
CRELD1 genes on 255 patients with CHD. Mutational analysis
was performed using multiplex ligation- dependent probe ampli-
fication -MLPA- technique.
Results: There was ventricular septal defect (VSD) in 144 patients,
atrial septal defect (ASD) in 60 patients, complete atrioventricular
septal defect (AVSD) 14 the patients and cyanotic congenital heart
disease in 37 patients. We identified total 24 mutations in the
20 patients with CHD. We did not find any mutations NKX2.5
and CRELD1 genes in the patients with CHD. Mutations of the
GATA4, BMP4 and TBX5 genes were detected in the five
patients (VSD:3 and ASD:2), five patients (VSD:4, ASD:1) and a
patient with VSD, respectively. There was MSR1 gene mutation
in the six patients (Tetralogy of Fallot: 3, VSD: 3).
Conclusions:GATA4, BMP4, TBX5,MSR1 gene mutations could
be important in congenital heart disease pathogenesis. However
there was need the studies performed in larger numbers of patients
used with CHD used the MLPA technique in this issue.

P-22
Genetical and clinical features in inherited pediatric LQT
syndrome: single center data
Cesar S. (1), Campuzano O. (2), Bautista C. (1), Iglesias A. (2),
Tarrado X. (3), Brugada R. (2), Brugada J. (1), Sarquella-Brugada G. (1)
Arrhytmia Unit, Hospital Sant Joan de Déu, Barcelona, Spain (1);
Cardiovascular Genetic Center, University of Girona, Spain (2);
Pediatric Thoracic Surgery Department, Hospital Sant Joan de Déu,
Barcelona, Spain (3)

Introduction: Long QT syndrome is an inherited disorder char-
acterized by Qt interval prolongation Often first manifestation of
the disease is sudden cardiac death.
More than 1000 pathogenic genetic variations have been identified in
17 genes, encoding ion channel proteins or functional subunits
associated with ion channels, most frequent genes involved are
KCNQ1(LQTS1), KCNH2(LQTS2) and SCN5A(LQTS3). We
present clinical data and genetic mutations in our pediatric LQTS.
Methods: Retrospectively, we revised clinical and genetic features
of 52 pediatric patients with diagnosis of LQTS: epidemiological
data, clinical features, age at diagnosis, QTc interval, modified
Schwartz score, Holter/exercise stress test,genetic counseling and
pharmacological and non-pharmacological therapy.
Results: 52 pediatric patients with diagnosis of LQTS (1 m-18
years, mean 7 years). In 6 cases (11.5%), pediatric patient was the
index case and relatives were diagnosed later. Most frequent
symptoms at onset were palpitations and syncope.
In 4 cases (7.6%) the first manifestation was sudden cardiac death (2
not recovered), one of the recovered patients during exercise
(swimming) with KCNQ1 mutation and the other one during a
minor non-cardiac surgery with SNC5A mutation. Genetic
testing was performed for any index case in which LQTS was
suspected. All patients with modified Schwartz score ≥3 (48%)
and those patients included in the cascade screening had a genetic
testing, in order to identify of all affected family members.
Genetic features: 42% of our patients had genetical mutation
identified (59% KCNQ1, 22% KCNH2, 18% SCN5A, 9%
CACNA1C). Propranolol and Bisoprolol was preferred in LQTS1
and LQTS2. In two patients with LQTS3 Flecainide treatment
was started. Despite pharmacological treatment, a left cardiac

Figure 1. HRV as represented by total power. Lines indicate
regression lines for controls and 95% confidence intervals.

Table 1.

Controls (n= 36) Before Glenn (n= 35) After Glenn (n= 27)

RR (s) 0.52 SD= 0.07 0.47 SD= 0.05 0.54 SD= 0.05
Ptot (ms2, log) 3.15 SD= 0.26 2.69 SD= 0.26 2.83 SD= 0.3
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sympathetic denervation was performed in two cases due to car-
diogenic syncopes, with clear clincial improvement.
In our cascade familial screening, we detected 9.6% silent mutation
carriers and 3.8% of patients were negative for the known parent’s
mutation. At data, no ICD was needed in our pediatric patients.
Conclusions: Sudden cardiac death related to LQTS can be the first
manifestation, in our data 7.6% of all patients.
More than 80%of genetic mutations were KCNQ1, KCNH2 and
SCN5A, and accordingly to published literature.
It’s important to determine genetic mutations detecting both
the non-carriers and silent carriers who must be followed to
detect ECG changes or clinical symptoms and avoid malignant
arrhythmias and sudden death.

P-23
GATA 4 sequence variation in Egyptian children with
congenital heart disease
Mashaly M.H, Omran S., Sharaf E., Shaker O.
Cairo university, Cairo, Egypt

Introduction:GATA4 is a transcription factor that is expressed in the heart
and is essential for cardiac development. Recent studies show relation
between GATA 4 sequence variation and congenital heart disease.
The aim of this work is to investigate relation between GATA 4
sequence variation and congenital heart disease (CHD) among
Egyptian children.
Methods: A total of 48 cases 38 cases of CHD of different types and
10 control cases were included in our study. Exon 1 of GATA 4
was investigated for sequence variants using denaturing high-
performance liquid chromatography or conformation-sensitive gel
electrophoresis. Samples showing peak or band shifts were ream-
plified from genomic DNA and sequenced.
Results: Novel mutation in Exon 1 in GATA 4 was found in 5
cases of CHD 13% (3 cases of Isolated Ventricular septal defect and
2 cases of Ventricular septal defect with atrial septal defect).
Mutation was found in position 193 in exon 1 with base
substitution (A) instead of (C) resulting in Amino acid change
Histidine instead of Proline.
Conclusion: There is a significant correlation between Ventricular
septal defect and GATA 4 sequence in Egyptian Children.
We need to further investigate this relation by having larger scale
of cases and focusing on Ventricular septal defect.

P-24
Involvement of Proline-rich tyrosine kinase 2 (Pyk2) in
Kawasaki disease-like murine vasculitis
Suzuki C. (1), Nakamura A. (1), Okigaki M. (2), Miura N. (3),
Ohno N. (3), Yahata T. (1), Okamoto A. (1), Yoshioka A. (1),
Kuchitsu Y. (1), Ikeda K. (1), Hamaoka K. (1).
Department of Pediatric Cardiology and Nephrology, Graduate School of
Medical Science, Kyoto Prefectural University of Medicine, Kyoto,
Japan (1); Department of Cardiology and Nephrology, Graduate School
of Medical Science, Kyoto Prefectural University of Medicine, Kyoto,
Japan (2); Laboratory for Immunopharmacology of Microbial Products,
School of Pharmacy, Tokyo University of Pharmacy and Life Science,
Tokyo, Japan (3)

Introduction: Although the pathogenesis of Kawasaki disease (KD)
is still unclear, some studies suggest the involvement of the innate
immune to the vasculitis. Pattern recognition receptor (PRR)
plays an important rule in the immune system. Mice of vasculitis
induced with Candida albicans water-soluble fraction (CAWS) is
widely used as an established model of KD, and CAWS is already
known as a ligand of dectin-2 which is one of PRR. Furthermore,

proline-rich tyrosine kinase (Pyk2) activates NF-kB in macro-
phage via the PRRs signaling. Hence, we examined whether
Pyk2 involves in the onset of KD-like vasculits by CAWS.
Methods: Pyk2-knock out (Pyk2-KO) and wild-type C57BL/6
mice (WT) were administered CAWS to induce KD-like vascu-
litis. At 1 and 28 days after CAWS injection, mice were sacrificed.
We determined immunohistochemically the onset of experimental
vasculitis. NF-kB activation was evaluated by quantifying nuclear
translocation of NF-kB p65 subunit in peritoneal macrophages iso-
lated frommice in vitro. Serum cytokines and chemokines across each
mice were compared by cytokine array.
Results: Pyk2-KO mice didn’t show any apparent defective phe-
notype. While marked inflammation was observed in the aortic
root including coronary bifurcation of CAWS-treated WT mice
on day 28, such vasculitis was barely detected in CAWS-treated
Pyk2-KO mice. On day1, it is before the on set of vasculitis, some
cytokines/chemokines involved in migration of lymphocyte or
vascular smooth muscle cells increased in WT mice and decreased
in Pyk2-KOmice. CAWS-induced NF-kB activation was also less
observed in macrophages from Pyk2-KO mice.
Conclusions: It is possible that Pyk2 is involved in the pathogenesis
of KD through producing cytokines/chemokines related with
migration of inflammatory cells. Pyk2 may have therapeutic
potential for the treatment of KD.

P-25
Human cardiac progenitor cell seeded-collagen patches for
cell therapy applied to right ventricular dysfunction:
Preliminary results in a large animal model
Lambert V. (1,2), Hodzic A. (1), Luu D. (2), Coblence M. (2),
Ly M. (2), Le Bret E. (2), Gouadon E. (1,2), Humbert M. (1,4),
Jourdon P. (1), Pucéat M. (3), Rucker-Martin C. (1,2)
Inserm U999, Le Plessis Robinson, France (1); Centre Chirurgical Marie
Lannelongue, Le Plessis-Robinson, France (2); INSERMUMR_S910,
Marseille, France (3); University Hospital of Bicêtre, Le Kremlin-Bicêtre,
France (4)

Background: Cell therapy using intramyocardial injections of cardiac
progenitors differentiated from human embryonic stem cells showed
benefits on overloaded right ventricular (RV) tissue remodelling and
arrhythmic susceptibility but this deliverymode failed to improveRV
function. Our aim was to evaluate in a porcine model of overloaded
RV dysfunction a new delivery mode of such therapy.
Methods: A combined overloaded RV dysfunction was obtained in
piglets using a surgical procedure mimicking repaired tetralogy of
Fallot. After 4 months, cell therapy was surgically administrated
using 2 types of human NKX2.5+ cardiac progenitor cell-seeded
collagen patches applied on the epicardium: QGel® and
pressured-patches. Myocardial function was measured 1 month
after transplantation by conductance catheter technique and
echocardiography (standard and strain). The fate of progenitors
was studied using antibodies directed against human Nkx2.5,
human mitochondria, GFP, CD31, actinin and Islet1.
Results: All pigs survived without any complication. Pressured-
patches allowed human progenitors to survive well and to migrate
away from the epicardium while QGel® patches restricted the cell
migration. Progenitors differentiated close to the epicardium toward
the cardiac lineage as assessed actinin expression. NKX2.5+ cells
within pressured-patches migrated between myocardial fibers.
Only pressured-patches (N=3) tended to improve the contractility
(Emax slope). By contrast, this parameter decreased in QGel® pat-
ches animals (N= 2). Moreover, in 2 pressured-patch animals, stan-
dard echocardiographic functional parameters (FAC, TAPSE, s’wave)
were maintained while 2D strain and strain rate values increased.

49th Annual Meeting of the AEPC S83

https://doi.org/10.1017/S1047951115000529 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951115000529


Conclusion: Cell therapy using seeded-patches was more con-
servative for engrafted cells than intramyocardial injections but
only pressured-patches seemed to give benefits on overloaded RV
function and contractility. These first promising results need to be
checked at longer term.

P-26
Endothelial function in adolescents with newly diagnosed
essential hypertension
Jurko A. Jr (1), Mestanik M. (2), Jurko T. (3), Mestanikova A. (2),
Jurko A. (1) Tonhajzerova I. (2)
Paediatric Cardiology, Martin, Slovak Republic (1); Department of
Physiology, Jessenius Faculty of Medicine in Martin, Comenius
University in Bratislava, Slovak Republic (2); Clinic of Neonatology,
Jessenius Faculty of Medicine in Martin, Comenius University in
Bratislava, Slovak Republic (3)

Introduction: Hypertension is associated with higher risk of ather-
osclerosis. Microvascular endothelial dysfunction is considered to
be an early indicator of atherosclerotic changes preceding the
morphological alterations, commonly associated with elevated
blood pressure. However, the findings regarding the cause-effect
question remain controversial and the pathophysiology of this
relation is still not fully understood. Therefore, we aimed to study
the endothelial function in adolescents at the onset of essential
hypertension using peripheral arterial tonometry.
Methods: Fifteen nonobese adolescent males (age: 17.4± 0.4 years,
BMI: 22.9± 0.6 kg/m2) with newly diagnosed essential hyper-
tension and 15 age-matched healthy adolescents as a control group
were examined. Continuous recording of the pulse wave ampli-
tude was performed using peripheral arterial tonometry device
EndoPAT 2000 (Itamar Medical, Israel) under standard conditions
during three 5- minute phases: baseline period, ischemic phase,
postischemic phase. Reactive hyperemia index (RHI) was calcu-
lated automatically by the EndoPAT software.
Results: Statistical analysis revealed no significant differences in the
RHI between hypertensive and control group (2.12± 0.14 vs.
2.18± 0.10, p= 0.384). Both values were within physiological
range (RHI 1.67 and above).
Conclusions: Microvascular endothelial function indexed by RHI
was not altered in adolescents with newly diagnosed essential
hypertension compared to healthy controls. We suggest that
endothelial production of nitric oxide likely remains at the phy-
siological level in newly diagnosed hypertension or other endo-
thelial substances could compensate its deficit. Therefore, these
findings could support the hypothesis of endothelial dysfunction
being rather the effect than the cause of hypertension. Large
longitudinal studies are needed to confirm this assumption.
Acknowledgements: Supported by VEGA No. 1/0087/14 and
BioMed Martin (ITMS 26220220187).

P-27
Non invasive ultrasonic chordal cutting
Villemain O. (1), Kwiecinski W. (2), Bel A. (3), Tanter M. (2), Hagege
A. (3), Messas E. (3), Pernot M. (2)
M3C-Necker Enfants malades, Université Paris Descartes, Sorbonne
Paris Cité, Paris, France (1); Institut Langevin, ESPCI, ParisTech,
Paris, France (2); Hopital Européen Georges Pompidou, Paris, France (3)

Objective: Chordal cutting targeting leaflet tethering has been descri-
bed to improve the efficacy of annuloplasty during ischemic mitral
regurgitation surgery. Histotripsy is a novel ultrasound based techni-
que for tissue fragmentation through the cavitation generated at the

focus of a very intense ultrasonic pulse. In this studywe investigate the
feasibility of using histotripsy for chordal cutting to avoid cardio-
pulmonary bypass and invasive surgery in infarcted heart.
Methods: Experiments were performed in vitro in explanted sheep
heart (N= 5) and in vivo in sheep beating heart (N= 3, 40+ /-
4 kg). In vitro, the mitral valve basal chordae was removed, fixed
on a holder in a water tank. The ultrasound pulses were emitted
from the therapeutic device (1-MHz focused transducer, pulses of
8µs duration, peak negative pressure of 17 MPa, repetition fre-
quency of 100 Hz) placed at a distance of 64 mm.
In vivo, we performed sternotomy and the device was applied on
the thorax cavity was filled out with water. We analysed MV
coaptation and chordae by real time 3D echocardiography before
and after chordal cutting. The animals were sacrificed at the end of
the procedure, for postmortem anatomical exploration to confirm
the section of the basal chordae and the integrity of the remaining
marginal chordae.
Results: In vitro, all the basal chordae were completely cut. The
mean procedure time was 6 (+ /-3) minutes. The thickness of the
chordae was the main criteria affecting the duration of procedure.
In the sheep, central basal chordae of anterior leaflet were com-
pletely cut. The mean procedure time was 19 ( + /-9) minutes. By
echography, the sectioned chordae was visible and no mitral valve
prolapse was found. All the postmortem anatomical exploration of
hearts confirmed the section of the basal chordea. No additional
lesions were objectified.
Conclusions: Noninvasive ultrasound histotripsy succeed to cut
mitral valve basal chordae in vitro and in vivo in beating heart.
Future investigations would be needed to test this noninvasive
technique on others applications, such atrioseptostomy or valvular
stenosis. If positives, this will open the door of completely
noninvasive therapeutic technique for these situations.

P-28
Cardiac mitochondrial ultrastructure and respiratory chain
enzymatic activities in patients with pediatric hypertrophic
cardiomyopathy
Takeda A., Yamazawa H., Takei K., Furukawa T., Izumi G.
Department of Pediatrics, Hokkaido University Graduate School of
Medicine, Sapporo, Japan

Introduction: Hypertrophic cardiomyopathy (HCM) is known to
have impaired energy metabolism due to inappropriate myocardial
energy demand or decreased mitochondrial ATP production. We
speculate that cardiac mitochondrial homeostasis is one of the
significant factors affecting prognosis in patients with HCM. Here,
we studied cardiac mitochondrial ultrastructure and respiratory
chain enzymatic (RC) activities in patients with HCM.
Methods: Five patients with HCM (or HCM/RCM overlap)
(Aged 10-28 y/o) were studied retrospectively. Genetic study
showed sarcomeric gene mutation (TNNI3, MYL2) in 3 cases and
mt.DNA mutation (mt.3243 A>G) in 2 cases. Myocardial sam-
ples were obtained by right ventricular endomyocardial biopsy
(EMB). Mitochondrial ultrastructure and RC activities in EMB
samples were studied by transmission electron microscopy (TEM)
and RC assay, respectively. One case (mt.3243 A>G) was lost due
to heart failure two years after EMB at 12 years old, and another
case (TNNI3) was lost suddenly 10 months after EMB at 11
years old.
Results: TEM revealed increased number of mitochondria in all
patients. In patients with mt.3243 A>G, mitochondria appeared
quite irregular in size and contour with aberrant cristae. RC assay
revealed decreased activity of complex I and I + IV, respectively.
In patients with sarcomeric gene mutation, mitochondria appear
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almost regular in size with lamellar cristae, however some swollen
mitochondria with a paucity of cristae were found. Notably, A
case of sudden death with TNNI3 mutation had increased number
of swollen mitochondria and decreased activity of complex IV,
while others revealed almost normal lamellar cristae in EM and
normal RC activity.
Conclusions: Mitochondrial evaluation in patients with HCM using
EMB may be a critical role in not only diagnosis of primary mito-
chondrial cardiomyopathy, but assessment of secondary mitochon-
drial dysfunction in HCM with sarcomeric gene mutation.

P-29
Changes of blood pressure, visceral fat tissue and gene in
fetal programming induced rat model after Cozaar XQ
treatment
Hong Y.M. (1), Kim K.C. (2)
Department of Pediatrics (1); Thoracic and Cardiovascular Surgery (2);
Ewha Womans University Mokdong Hospital, Seoul, Korea

Purpose: The purposes of this study were to investigate the effects
of fetal under-nutrition during pregnancy and lactation on blood
pressure, visceral fat, and several genes and evaluate changes after
Cozaar XQ treatment.
Methods: Pregnant rats were studied from the 10th day to term
gestation and through lactation. The rats were divided into three
groups: the control (C) group and study group The study rats were
put on a 50% food restricted diet (FR). The study rats were further
divided into the FR group and Cozaar XQ (CX) group, which
was treated with Cozaar XQ after birth. Serum lipid profiles and
glucose were determined in offspring at 1, 2, 3, 4 and 5 months.
Masson’s Trichrome staining was performed in order to observe the
degree of fibrosis in the heart tissues. The amount of abdominal
visceral fat was measured in the offspring. Microarray analysis was
performed in visceral fat tissues. Western blot analysis regarding five
genes such as endothelin (ET)-1, ACE (angiotensin converting
enzyme), angiotensin II receptor type IA (ATIA), troponin (Tn) I and
endothelial nitric oxide synthase (eNOS) were performed.
Results: Blood pressure and body weight were significantly higher
in FR group in the 5 month old FR group compared with the C
group and significantly lower in CX group compared with the FR
group. The amount of visceral fat was significantly higher in the 2,
4 and 5 month old FR group compared with the C group and
significantly lower in CX group compared with the FR group. Fat
acid synthase, leptin, ET, angiotensinogen, ET receptor A, adi-
ponectin, carnitine palmitoyltransferase-1 and insulin-like growth
factor binding protein-3 genes were significantly expressed in
visceral fat by microarray analysis. Expressions of ACE, ATIA, Tn
and eNOS proteins in the CX group were lower than FR group
at 5 month.
Conclusion: Fetal under-nutrition only during pregnancy resulted
with obesity, high blood pressure and gene changes in offspring.
Cozaar XQ treatment prevented obesity, hypertension and
gene changes.

P-30
Neonatal cardiomyopathy caused by double mutation in
RAS pathway genes
Pervunina T.M., Vershinina T.L, Kiselev A.M., Nikitina I.L.,
Grekhov E.V., Mitrofanova L.B., Kostareva A.A.
Almazov Research Medical Centre, St. Petersburg, Russia

Introduction: Severe myocardial hypertrophy in children, and
especially, in infants, needs more extensive diagnostic work up due

to the wide spectrum of inborn errors of metabolism, monogenic
syndromes and microchromosomal aberrations. Pediatric patients
with hypertrophic cardiomyopathy diagnosed in the first six
months of life represent a group with the poorest prognosis and
very limited treatment options. Every such case needs the perso-
nalized approach in terms of arrhythmia management, surgical
interventions and genetic canceling.
Results: A 5-month boy was hospitalized due to obstructive
hypertrophic cardiomyopathy diagnosed right after birth. He was
bone in term with Cesarean cessation due to the mother’s age.
Myocardial hypertrophy was reveal on week 28 of gestation dur-
ing schedules ultrasound. The patient had no signs of dismorph-
ism, lactate level and other biochemical parameters were normal.
The inborn metabolic disorders were excluded by mass spectro-
metry metabolite tests and standard cytogenetic analysis confirmed
46XY karyotype. Serial echocardiography performed during the
first year demonstrated severe increase in myocardial thickness
with critical left ventricular outflow tract obstruction that gradu-
ally deteriorated with time. Morphological examination of the
myocardial sample obtained during Ross-Cohn operation
revealed gross myocardia fibrosis and myofibrillar disarray. To
identify a genetic cause of severe inborn hypertrophic cardio-
myopathy we performed a target sequencing of 108 genes asso-
ciated with cardiomyopathies, arrhythmic disorders and several
metabolic disorders using NGS approach on MiSeq instrument
after Haloplex target enrichment. Two mutations in the genes of
RAS -signaling pathway were detected. The first one, Y279C in
PTPN11 was previously reported in a patient with LEOPARD
syndrome. The second one is a new R585L substitution in CBL
gene, which is associated Noonan-like syndrome. Both genes
participate in the intracellular RAS signaling pathway that con-
tributes to the cell proliferation and hypertrophy in response to
extracellular grow factor stimulation. Mutations in the RAS-
pathways genes lead to the group of clinically overlapping disorder
called “RASopathies” which often involve myocardial hyper-
trophy, congenital heart disorders, ectodermal abnormalities and
tumors. To our knowledge this is the first report of combined
double mutations in the genes of RAS-pathway in a patient with
hypertrophic cardiomyopathy.
Conclusions: We conclude, that severe neonatal myocardial
hypertrophy with left ventricular tract obstruction may be caused
by double mutations in the genes of RAS-pathway in spite of
absence of facial dimorphism and other organ abnormalities.

P-31
Regional cerebral oxygen saturation (rScO2) in a cardiac
muscarinic receptor overexpression rabbit model
Livolsi A. (1,2), Bousquet P. (1), Jbilou N. (2), Hueber F. (2),
Helms P. (2), Olexa C. (2), Monassier L. (1)
Laboratoire de Neurobiologie et Pharmacologie Cardiovasculaire, Faculté
de Médecine, Strasbourg, France (1); Unité de Cardiologie Pédiatrique,
Service de Pédiatrie 1, Hôpital de Hautepierre, Strasbourg, France (2)

Introduction: Near infrared spectroscopy (NIRS) can be used as a
noninvasive monitoring technique for regional cerebral oxyge-
nation (rScO 2).
We studied basal rScO2, after atropin blockade, and after hyper-
tensive test by phenylephrin in a cardiac muscarinic receptor
overexpression rabbit strain (H) with severe cardiac pauses com-
pared to a normal rabbits strain (N).
Results: 1) rScO2 values are systematically higher in H rabbits
compared to N rabbits:
(H = 75.6%± 5.6 vs N= 60.7%± 5.7, n= 6 in both groups,
p< 0.05).
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2) Atropin decrease rScO2 in both groups, but this reduction is
more marked in H rabbits.
3) During the phenylephrin test, the cardiac pauses in H group are
longer than in N group (H: 24 285 ms± 8 837 (n= 6) vs N: 3
566 ms± 1 455 (n= 8)).
We observed a progressive hypoxia with rScO2 decrease in both
groups during the test. Unexpectedly, the rScO2 reduction is less
in H rabbits with severe cardiac pauses than in N group.
Conclusion: These data support the hypothesis that:
A higher rScO2 by NIRS could reflect a higher central muscarinic
receptor density, protecting brain against hypoxia.
RScO2 could be a non invasive muscarinic receptor over-
expression marker, useful in vasovagal syncope study.

P-32
Evaluation of heart function In children with intestinal
failure on long-term parenteral nutrition
Friedman-Gruszczynska J. (1), Ksiazyk J. (2), Malek M. (3),
Ksiazyk J.B. (1)
Department of Pediatrics, Nutrition and Metabolic Disorders; Children’s
Memorial Health Institute in Warsaw, Poland (1); Department of
Interventional Cardiology and Angiography, Children’s Memorial Health
Institute in Warsaw, Poland (2); Department of Pediatric Cardiosurgery,
Children’s Memorial Health Institute in Warsaw, Poland (3)

Objectives: Children with intestinal failure receiving long-term par-
enteral nutrition have several risk factors potentially deteriorating
heart function, such as volume overload, the presence of permanent
central catheter with the tip in right atrium, recurrent anemia, car-
nitine deficiency, and often, catheter-related sepsis in medical history.
Methods: The aim of this cross-sectional study was to evaluate heart
function in children on long-term parenteral nutrition with the
use of biochemical parameter – NTproBNP value, echocardio-
graphic cardiac function and anatomy parameters: SF, E/A wave
ratio, LVEDD; LVESD; IVSd; IVSs, LVPWd, LVPWs; calculated
LV mass, valves 2D measurement; and cardiac-thoracic index
assessed on a chest X-ray. Results were compared with normal
values determined by epidemiological studies with respect to body
surface area [Heart 2000;83:667-672] and age [Pediatr Cardiol
(2009);30:3–8]. Sixty seven children with intestinal failure aged1-
19 years (median:5,84 years) received parenteral nutrition for
9 months to 14,75 years (median: 3 years) before the study.
Results: Mean percentiles of echocardiographic parameters were
respectively: LVEDD – 46th, LVESD-46th, IVSd-70th, IVSs-45th,
LVPWd – 49th; LVPWs-34th, LV mass calculated on the basis of
M-mode parameters – 70th, mitral valve – 86th, tricuspid valve –
29th, aortic valve – 86th, pulmonary valve–73th. Shortening
fraction was within normal values (28-44%) in almost all of the
patients (range: 28,6-49,5%; mean 37%), except for 5 children, in
which the SF was augmented over 44%, the tricuspid valve flow
pattern expressed as E/A waves ratio was normal in most of the
patients (range 0,65-2,35; mean: 1,5) except for 3 children who
had E/A ratio <1; E/A waves ratio for mitral valve was normal in
all of the patients (range: 1,2–2,8; mean: 1,66).
46 of 67 children had significantly (over 95th percentile) aug-
mented NTproBNP level, 25 patients (of 59 in which chest X-ray
was performed) had an elevated (over 0,5) CTI.
Conclusions: Systolic and diastolic heart function assessed by
shortening fraction and E/A wave ratio were in the normal values.
IVSd, aortic, mitral and pulmonary valves measurements were
slightly augmented (70-86th percentile). Cardiac-thoracic index
and NTproBNP values were elevated in most of the patients.
Long-term parenteral nutrition and/or intestinal failure might
influence cardiac function and anatomy.

P-33
Pharmacogenetic approach in treatment of arterial
hypertension in children
Samarina O. (1), Kovtun O. (2), Averyanov O. (1), Sozonov A. (1),
Chuykov A. (2), Trunova Y. (1,2), Ustiuzhanina M. (1)
City Pediatric Hospital No.11, Yekaterinburg, Russia (1); Ural State
Medical University, Yekaterinburg, Russia (2)

Background: Hypertension affects up to 5% of all children and the
incidence of pediatric hypertension is increasing, mainly due to an
increase in primary (essential) hypertension. Evidence suggests that
blood pressure response and outcomes associated with anti-
hypertensive drugs are influenced by genetic variation. Most of
medications used for adults can be also used for children. How-
ever, efficacy data is limited for the pediatric population.
Objective: To analyze the efficacy of hypertension treatment
approach in children, based on evaluation of specific genetic
polymorphisms responsible for hypertension.
Methods: The study subjects consisted of 54 adolescent patients
with essential hypertension [mean age 13.2± 2.9 years]. We
identified the following genetic variants of ADD1 1378 G>T,
AGT 704 T>C (Met235Thr), AGT 521 C>T (Thr174Met),
AGTR1 1166 A>C, AGTR2 1675 G>A, CYP11B2 344
C>T, GNB3 825 C>T, NOS3 786 T>C, NOS3 894 G>T
(Glu298Asp) in all subjects. Gene DNA was extracted from blood
samples and amplified by polymerase chain reaction (PCR). We
divided all patients into two groups. First group consisted of 26
children who received treatment based on their genetic profiles.
Subjects from the second group (29 subjects) have been treated in
vstrict accordance with the fourth report on the diagnosis, eva-
luation and treatment of high blood pressure in children and
adolescents without taking genetic profile into consideration.
Results: All children had more than five genetic polymorphisms of
genes, associated with arterial hypertension in the homozygous or
heterozygous state. In our study genetic-based treatment was sta-
tistically more effective than traditional. As a result of treatment
systolic blood pressure lowered more significantly in first group
(14,4 mmHg) vs second group of patients (6,1 mmHg), p< 0,05.
Conclusions: Our study has shown that hypertension treatment based
on evaluation of individual’s genetic profile is more effective than
traditional. The study suggests that current management strategies for
treatment of essential arterial hypertension in children need to be
changed, and pharmacogenetics may be a tool to help achieve a goal.

P-34
Carvajal syndrome - rare entity of cardiocutaneous
syndrome in a child from theMediterranean part of Croatia
- report on a new mutation of a desmoplakin gene
Malcic I. (1), Kniewald H. (1), JelićA. (1), Fressart V. (2), Jelasic D. (3)
Department of pediatric cardiology, KBC Zagreb, University of Zagreb,
School of Medicine, Zagreb, Croatia (1); Hopitaux Univerisitaires de
Paris La Pitie Salpetriere-Chales Foix, France (2); Department of
pathology, KBC Zagreb, University of Zagreb, School of Medicine,
Zagreb, Croatia (3)

Introduction: Within the arrhythmogenic right ventricular cardio-
myopathy (ARVCM) there are two entity forms referred to as the
Naxos syndrome and the Carvajal syndrome. If ARVCM also has
a palmoplantar keratoderma with distinctive hair features (wooly
hair) it is described as the Naxos syndrome, but if cardiomyopathy
is spread on both ventricles with even more severe changes on the
left ventricle,the entity is referred to as the Carvajal syndrome.
Objective: To describe a child with a biventricular dilated cardio-
myopathy with a dominantly left sided cardiomyopathy with

S86 Cardiology in the Young: Volume 25 Supplement 1

https://doi.org/10.1017/S1047951115000529 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951115000529


palmoplantar hyperkeratosis and wooly hair, and to present a
molecular-genetic analysis of a gene which codes desmoplakin;
one known database mutation as a non sense mutation was found:
c.3791 G>T, p.Glu1265X on exon 23 and one variant not yet
presented in the database (http://www.arvcdatabase.info): variant
p.Asp297His, c.889 G>C on exon 7.
Case study: A 4.5 years old boy from the Croatian Mediterranean
basin was hospitalized for clinical symptoms of global biventricular
cardiac insufficiency (hepatomegalia, positive venal pulse, pul-
monary edema), with extreme cardiomegalia and high pro-BNP
values. He had palmoplantar hyperkeratosis and peculiar hair
(wooly hair), and echocardiography revealed biventricular dilata-
tion with severe LV hypocontractility After a short-term stabili-
zation using conventional therapy (diuretics, ACE inhibitors,
digitalis), he became dependent on inotropic support. He was
candidate for heart transplant, but died before available donor.
Child’s mother also has dilated cardiomyopathy which extends on
both ventricles with decreased contractility (EF 35%). Due to
arrhythmogenic episodes which commenced when she was 40, an
ICD was implanted in the mother. A molecular-genetic analysis
was performed for the child. We also presented a pathologic
anatomical finding with special emphasis on presenting the histo-
logical analysis of right and left ventricle.
Conclusion: We present a patient with a thriad of symptoms
(biventricular cardiomyopathy, palmoplantar hyperkeratosis,
wooly hair) making the Carvajal syndrome which is a rare entity
form of theNaxos syndrome, i.e. arrhythmogenic cardiomyopathy of
the right ventricle. Detailed molecular-genetic analysis has confirmed
a new mutation for desmoplakin synthesis on exon 23 and a peculiar
pathohistological finding on right and left ventricle.

P-35
Wound Infections in Children with Ventricular Assist
Device Support
Miera O. (1), Speckmann N. (1), Musci M. (2), Photiadis J. (2),
Berger F. (1), Schmitt K.R.L (1)
Deutsches Herzzentrum Berlin, Dpt. of Congenital Heart Disease/
Pediatric Cardiology, Berlin, Germany (1); Deutsches Herzzentrum
Berlin, Dpt. of Surgery for Congenital Heart Disease/Pediatric Cardiac
Surgery, Berlin, Germany (2)

Introduction: Children with end-stage heart failure often require
circulatory support with a ventricular assist device (VAD). Wound
infections may lead to significant morbidity and mortality.
The incidence and outcome of wound infections is still unknown
in children supported on VADs. We aimed to describe the pre-
dictors, incidence and outcomes of early and late wound infections
in pediatric VAD recipients.
Methods: A retrospective review of all patients from 2005-2014
aged <18 years supported on VADs was completed. VAD-related
infection was defined using INTERMACS definition and wound
infection was further categorized using Center of Disease Control
(CDC) classification as superficial or deep, and early (<30 days) or
late (>30 days post implant).
Results: 70 children (28 female) underwent implantation of VADs
(58 Berlin Heart®, 12 HeartWare®) of which 12 had biventricular
support. Diagnosis included cardiomyopathy/myocarditis (n= 55)
and congenital heart disease (CHD) (n= 15). Wound infections
occurred in 20 patients (28.6%); 3 deep infections and 17 super-
ficial infections. Late infections occurred in 18 of 20 patients; with
positive wound cultures identifiable in 16, and 5 of these patients
with blood cultures matching wound culture. Mortality in patients
with wound infections was 25% (5 patients) and was not different
to overall mortality of 27%. Type of device (intracorporeal or

extracorporeal), BiVAD, LVAD and diagnosis were not predictors
of late wound infections. Both patients with early wound infec-
tions had CHD and were supported with extracorporeal LVADs.
These 2 children died within 2 weeks of the wound infection.
Conclusion:Wound infections occurred in 29% of children supported
on VADs. Early wound infections are infrequent, but resulted in
death of the children. Type of device, age, and diagnosis were not risk
factors for the development of wound infections.

P-36
Neurodevelopmental outcome, behaviour difficulties and
quality of life in School children after heart transplantation
in early childhood
Logeswaran T. (1), Thul J. (1), Mazhari N. (1), Rueblinger L. (1),
Akintuerk H. (2), Hahn A. (3), Schranz D (1)
Paediatric heart centre, Giessen, Germany (1); Paediatric heart surgery,
Giessen, Germany (2); Neuropaediatrics, Giessen, Germany (3)

Objectives: The aim of this study was to examine neurodevelop-
ment, behaviour difficulties and health-related quality of life
(HRQoL) in school aged children after heart transplantation
during infancy/early childhood.
Methods: 28 children (13 females, 15 males) with CHD after HTx
were examined at a median age of 9 years 2 months (range 5 y
8 mo–11 y 9 mo). Outcome was assessed with standardised test of
intelligence (CFT 1), selective testing of attention (d2), neurolo-
gical and fine motor testing. Parental questionnaire (CBCL 4-18,
Short-form health survey) were used to measure behaviour diffi-
culties and health related quality of life (HRQoL). Results were
compared with those of 28 age- and sex-matched healthy com-
parison individuals.
Results: Outcome with regard to full-scale IQ was poorer in
patients after HTx than in the comparison group (p< .001).
Patients with CHD also had lower scores on all motor domains
(p< .001). In the attention test the group after HTx scored also
poorer than the healthy comparison group (p< .01). Parental
estimation revealed also a higher rate of behavioural problems
(p< .01). Quality of life was similar to that of typically
developing peers.
Conclusions: Children after HTx have persistent cognitive and
motor impairments, while parental-reported HRQoL are mostly
described as normal. Consequently long-term neurodevelop-
mental evaluations/follow up are necessary to provide early edu-
cational and therapeutic support.

P-37
Egr-1 identifies neointimal remodeling and relates to
disease progression in human pulmonary arterial
hypertension
van der Feen D.E. (1,2), Dickinson M.G. (1,2) Bartelds B. (1,2)
Borgdorff M.A.J. (1,2) Sietsma H. (3) Lévy M. (4) Berger R.M.F. (1,2)
Center for Congenital Heart Diseases, Beatrix Children’s Hospital,
University of Groningen, University Medical Center Groningen, the
Netherlands (1); CardioVascular Center Laboratory, Experimental
Cardiology, University of Groningen, University Medical Center
Groningen, the Netherlands (2); Department of Pathology and Medical
Biology, University Medical Center Groningen, University of Groningen
and Department of Pathology, Martini Hospital, Groningen, The
Netherlands (3); Service de Cardiologie Pédiatrique, Hôpital Necker-
Enfants Malades,Faculté de Médecine Paris V, Paris, France (4)

Introduction: Pulmonary arterial hypertension (PAH) is hallmarked
by the development of neointimal lesions. The transcription factor
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Egr-1 plays a critical role in neointimal formation in experimental
PAH. This study investigated whether Egr-1 is also associated with
neointimal-type vascular remodeling in different forms of
human PAH.
Methods: Using immunohistochemistry, we studied pulmonary
vascular Egr-1 expression in lung tissue of 58 PAH patients with
either advanced (PAH-CHD, 12 explants, 9 biopsies; iPAH, 18
explants), or early stage disease (PAH-CHD, n= 19 biopsies), and
compared with non-neointimal PH (hypoxic PH; n= 4) and
controls (n= 10).
Results: Pulmonary vascular expression of Egr-1 was increased in
PAH compared to non-neointimal (hypoxic) PH and controls,
and expression was more abundant in PAH-CHD than in iPAH.
Egr-1 expression was more pronounced in advanced PAH-CHD
compared to early disease stages.
Conclusions: Pulmonary vascular Egr-1 expression is increased in
patients with PAH and is specifically associated with neointimal-
type vascular remodeling. These data add to the accumulating
evidence that Egr-1 plays a critical role in the development of
neointimal lesions in PAH and identifies it as a putative target for
PAH therapy. In addition, the level of pulmonary vascular Egr-1
expression may be supportive in assessing disease stage in patients
with PAH-CHD.

P-38
Biventricular versus monventricular mechanical
circulatory assistance in children
Veyrier M., Bastien O., Henaine R., Metton O., Neidecker J.,
Ducreux C., Bakloul M., Ninet J., Di Filippo S.
Cardiovascular Hospital Louis Pradel, Lyon, France

Experience in Pediatric Mechanical Circulatory Support has
shown that prognosis is worse in biventricular (biVAD) than LV
(LVAD) support.
Objectives: To assess outcomes of children who had biVAD com-
pared to LVAD in a single center experience.
Material and Methods: From 2005 to 2014, 27 patients aged <18
years, were implanted with Ventricular Assist Device. Their clin-
ical and biological data, echocardiographic records and outcomes
were reviewed. Patients were divided in biVAD (21 cases) and
LVAD (6 cases) groups.
Results: Thirteen females and 14 males, aged 4± 4.8 years: 0.29 to
16.1 years (median 1.4) received a left ventricular (n= 6) or
biventricular (n= 21) support, for cardiogenic shock or cardiac
arrest in 8, or uncontrolled low cardiac output in 19, due to
cardiomyopathy (24), acute myocarditis (2) or ischemic cardio-
myopathy (1). Age at VAD was lower in LVAD than BiVAD
(median: 0.9 vs 2.5 y). Duration of support was 46± 44days:
3 to 182 days (median 35: 31days in biVAD, 65 days in
LVAD. Four patients less than 1 year, experienced a severe stroke
(14%), 6 died on support (22%), of whom 5 were< 1 year,
3 were weaned off support (11%), 18 were transplanted
(67%). Mortality was 19% in biVAD vs 33% in LVAD.
Survival to support was 78%. Death decreased from 28.5%
in 2005-09 to 15.4% in 2010-14 (p= 0.22), significant
stroke from 28.5% to none (p= 0.05) and infections from
71.4% to 30.8% (p= 0.02). Significant strike on VAD was
more frequent in LVAD (33%) than in biVAD (9%), p= 0.1.
Infections rate was 33% in LVAD compared to 57% in biVAD
(p= 0.5).
Conclusion: Survival to mechanical circulatory support in children
increased over time despite biVAD still being the most frequently
used mode. Stroke and mortality was lower in biVAD than
LVAD groups.

P-39
Chronological change of left ventricular systolic
function in children with fulminant myocarditis
supported on ECMO
Ono H., Hayashi T., Kato H.
National Center for Child Health and Development, Tokyo, Japan

Introduction: Aggressive hemodynamic support including extra-
corporeal membranous oxygenation (ECMO) would be bene-
ficial for patients with fulminant myocarditis in the acute phase,
serving as a bridge to the recovery of LV function. However, few
studies reported the optimal duration of ECMO support for
children with fulminant myocarditis. We aimed to describe the
time course of LV ejection fraction (EF) recovery in children with
fulminant myocarditis supported on ECMO.
Methods: We identified 15 children supported on ECMO out of 21
children with fulminant myocarditis admitted to the pediatric inten-
sive care unit at our institution from December 2008 to December
2014. Of these, 13 patients were successfully weaned from ECMO
support without further treatment with ventricular assist device
implantation or heart transplantation, and included in this study. The
medical records of the patients were retrospectively reviewed.
Results: The median age of the patients was 5 years (range,
4 days-11 years), and the median duration of ECMO support was
8 days (range, 5-14 days). Indication for ECMO support was
severe LV systolic dysfunction in 10 patients (group A, LVEF
28± 13%), and 3 patients required ECMO support because of
uncontrollable arrhythmia despite the preserved LVEF prior
to ECMO introduction (group B, LVEF 47± 8%). Overall, LVEF
was 32± 15% prior to ECMO introduction, and decreased
drastically after the initiation of ECMO support. The recovery
of LVEF started 4.5± 1.5 days (range, 1-7 days) after the
ECMO introduction. The patients restored LVEF of 60%
14± 9 days (range, 5-38 days) after the ECMO introduction.
Children in group A showed later recovery of LVEF (16 vs
9 days) and longer duration of ECMO support (9 vs 6 days) than
those in group B, although the differences did not reach statistical
significance.
Conclusions: In children with fulminant myocarditis successfully
weaned from ECMO, LV systolic function started to improve
within a week after ECMO initiation and was restored to normal
mostly in a month. Further treatment with ventricular assist device
implantation or heart transplantation should be considered in
patients without an evidence of LVEF recovery after 1 week’s
ECMO support.

P-40
Heart transplantation in children in Croatia – our first
experiences
Malčić I. (1), Anić D. (2), Šarić D. (1), Belina D. (2), Bartoniček D.
(1), Kniewald H. (1), Dilber D. (1), Novak M. (3), Galić S. (3),
Cvitković M. (3), Ivančan V. (4), Jelašić D. (5)
Department of pediatric cardiology (1); Department of cardiac surgery (2);
Department of pediatric intensive care unit (3); Department of
anaestesiology (4); Department of pathology (5); Clinical Hospital Centre
Zagreb, Croatia

Introduction: According to the ISHLT register between 350 and
400 pediatric heart transplantations (PHT) are performed world-
wide each year (10% of all). Basic criteria for PHT are: stage D
cardiac insufficiency (need for continuous use of inotropes,
mechanical ventilation), stage C (abnormal cardiac structure or
function with inherent symptoms of cardiac insufficiency) with
reactive pulmonary hypertension (PH); PVR< 6 Wood Units
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(WU); TPG <15 mmHg. There are three main indication areas
for PHT: 1. Cardiomyopaties, 2. Congenital heart defects (with no
possibility of anatomical correction, high operative fatality, and
after palliation; e.g. failing Fontan), 3. Retransplantation.
Objective: Presenting first experiences with PHT in Croatia.
Results: The first (adult) HT in Croatia (Zagreb) was performed in
1988, heart transplantation in children are performed since 2011.
Indications for PHT had been set for 8 children. All had cardiac
insufficiency due to cardiomyopathies. Four of the transplanted
patients had a dilated cardiomyopathy as a result of earlier myo-
carditis and two had restrictive cardiomyopathy (RCMP) of
undetermined etiopathogenesis. Two patients age 6 with DCMP
(one had Carvajal CMP) died before HT. Mean age was 10 (4-12
years). All patients with DCMP had stage D heart failure and PVR
below 6 WU. Two with RCMP had stage C (NYHA III) with
PVR around 6 WU. Average time between making the diagnosis
and need for HT was 18 months. Early post transplantation
complications were: diastolic dysfunction of left ventricle with PH
needing ECMO and one patient died due to septic shock and right
ventricle failure. Late complications included chronic renal insuf-
ficiency (stage III), transitory PH, bradycardia needing permanent
pacemaker and transitory iatrogenic Cushing syndrome. Immuno-
suppression is performed with corticosteroids, tacrolimus and myco-
phenolate mofetil. Myocard biopsy for rejection analysis is performed
1, 2, 3, 6, 12months and yearly after. Time of monitoring is 6months
to 3 years, status of all five patients is NYHA I.
Conclusion: Pediatric heart transplantation, when all the transplantation
criteria are strictly adhered to, saves lives, improves the quality of life
and allows normal physical activity and a normal “schoolchild” life.

P-42
Echogenic Focus in Fetal Heart; Is it still a dilemma?
Atik F., Pac A., Koca S., Kavurt V., Bagrul D.
Department of Pediatric Cardiology, Turkey Education and Research
Hospital, Ankara, Turkey

Objectives: The significance of fetal intracardiac echogenic foci
(IEF) still remains uncertain. The aim of our study was to inves-
tigate the clinicopathologic significance of IEF by detailed fetal
echocardiography (DFE).
Methods: We performed 760 DFE (including 2D, M – Mode,
Doppler and Tissue Doppler imaging - heart size, ventricular
diameters and ratios, ventricular wall thicknesses, pulmonary and
aortic diameters; peak velocities, mitral and tricuspid E/A ratios;
left ventricular fractional shortening and myocardial performance
indexes-) during 18 and 34 weeks gestational aged pregnants
between January 2013 and November 2014. Fetal heart structures
and ventricular functions (using both conventional and doppler
techniques) were evaluated. A questionaire were taken from the
patients including general health and obstetric history.
Results: The number of fetuses have single IEF in left ventricle were
206; right ventricle 72 and in both ventricle were 48. The overall
incidence was 42% in our study. When compared fetuses without
IEF, only the multipars showed significant difference (n= 161,
49,3%, p< 0.05). No significant differences were found in fetal car-
diac dimensions, Doppler indices and left ventricular fractional
shortening and myocardial performance indexes of both ventricles of
fetuses who have IEF in left, right or both ventricle when compared
with fetuses without IEF. Congenital cardiac malformations and
chromosomal anomalies like trisomy 21 were same (p>0.05 for all).
Conclusions: Isolated IEF in fetal heart; even multiple and in both
ventricles has no association between fetal cardiac structural and
functional abnormality and thus no need for further evaluation for
this benign situation.

P-43
Incidence of Congenital Cardiac Disease, detected by Fetal
Echocardiography, in Azerbaijan Experience of three
centers during a thirty month period
Petropoulos A.C. (1,2,3,4), Xudiyeva A. (2), Valiyeva Q. (1,4),
Behbudov V. (1), Maharramova T. (3), Mustafayeva A. (1),
Ismayilova M. (1)
Merkezi Klinika Baku Azerbaijan (1); International Caspian Hospital
Baku Azerbaijan (2); XMSK Polyclinic Baku Azerbaijan (3);
Azerbaijan Medical University Baku Azerbaijan (4)

Aim: To present the incidence of Congenital Heart disease
(CHD), detected by fetal echocardiography. This is the experience
from 3 centers during a period of 2.5 years in Baku, Azerbaijan.
Population-Method: Between July 2012 and December 2014 we
have initially studied in 3 centers, 372 fetuses that were referred
with different indications. Most common were:
1. Inbreeding (first and second degree relatives among parents)
(29.17%) 2. Abnormal cardiac screening examination (24.72%) 3.
IVF conceived fetuses, (14.86%) 4. Abnormal heart rate or rhythm
(9.50%) 5. First-degree relative of a fetus with congenital heart
disease (6.81%), 6. Combination of maternal age and increased
nuchal translucency (6.40%) 7. Maternal Metabolic disorder
(Diabetes Mellitus)(4.71%) 8. Others (1.63%).The initial scans were
done mostly after the 21st week of gestation, with a mean gesta-
tional age (23+ /-5 weeks). The assessment was done using color
Doppler - 2D echocardiography, by a General Electric Vivid
7 device, with an appropriate cardiac fetal probe and software pro-
gram. The findings were verified with echocardiography an MRI
studies were indicated, post-natal, and postmortem examination in
pregnancies that were interrupted.
Results: We detected 72 (CHD), (19.35%).
Complex (CDH) were: Complete AV channels (8/11.11%),Tet-
ralogy of Fallot (7/9.72%), Double Outlet RV (6/8.33%), Tri-
cuspid valve atresia (6/8,33%), combination of a (pm)VSD with
Aortic arch hypoplasia (3/4.17% and or coactation (5/6.95%),
hypoplastic LV Syndrome (4/5.55%), (4/5.55%) of complex
VSD’s, Simple TGA’s (4/5.55%), (1/1.39%) congenitally cor-
rected TGAwith additional VSD and Ebstein type Tricuspid valve
defect, (1/1.39%) Ebstein Anomaly and (1/1.39%) Trancus
Arteriosus with a criss-cross, heart. The commonest simple defects
were VSD’s (15/20.83% mostly muscular (11/15.27 and pul-
monary (5/6.95%) aortic valve stenosis (2/2.78%). Additionally,
detected (4/5.48%) Fetal Arrhythmias from which 2 were transi-
tional and (1/1.37%) permanent (complete A-V block).
Conclusion: The incidence of detected (CHD) is high, even with-
out including 1st trimester screening. Of all detected (CHD), 21
(29.17%) were products inbreeding, by first degree related parents.

P-44
The abnormal fetal growth pattern in fetuses with different
anatomic and haemodynamic profile of heart defects on
the base of analysis the selected anthropometrical
parameters
Radzyminska-Chrusciel B. (1,2), Rudziński A. (2),
Respondek-Liberska M. (3)
Department of Fetal Echocardiography Medical Center Ujastek, Cracow,
Poland (1); Department of Pediatric Cardiology, Medical College of
Jagiellonian University, Cracow, Poland (2); Prenatal Cardiology
Department of the Institute of Polish Mother’s Memorial Hospital, Lodz,
Poland (3)

Background: the publications show that peripheral especially cere-
bral blood flow may impact brain development and pattern of
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head and body growth in fetuses with heart defects. This possibility
is supported by identification of neuropathological abnormalities
in neonates with heart anomalies prior to surgery.
Aim: Definition of the connection between haemodynamical
types of heart defects and anomalies of anthropometric parameters
in the fetus and the newborn.
Material:185 fetuses diagnosed at the Prenatal Cardiology Departments
in Lodz and in Cracow were analysed in the three groups:

1. R; n= 67-with “reversal” flow in ascending aorta (R1;n= 58:
hypoplastic left heart syndrome, HLHS, R2; n= 9: critical aortic
stenosis, SA)

2. A; n=54- with “antegrade” flow to the ascending aorta (A1; n=42
mixed defects, A2; n= 12 transposition of great arteries, TGA)

3. N-control group; n= 50.

Methods: The two time-points data were analysed:
Prenatal period-estimated fetal weight (EFW), head cir-
cumference (HC) biparietal diameter (BPD), femoral length (FL),
abdominal circumference (AC), HC/EFW and HC/AC indexes.
Postnatal period- birth weight (BW), birth length (BL), head and
thorax circumference (HC, TC) HC/TCand HC/BW indexes.
Data were standardized to make results independent from the
gestational age using covariance analysis and of the Z-score indexes
for EFW and HC. The LSD multiple comparison and post-hoc
GT2 Hochberg analysis were used. Fetal parameters: there were
no significant differences in the main groups. Higher parameters of
AC were observed in the fetuses with TGA (P= .032) and lower
of HC values in the R group (borderline significance: P= .055).
Neonatal parameters: BL was the lowest in the fetuses with HLHS
and SA (P= .004) and the highest in etuses with TGA (P= .001),
BW was lowest in the SA subgroup, (P= .021); HC/AC indexes
were lowest in the newborns with TGA, and lower in the new-
borns with HLHS compared with SA subgroup (P= .008).
Conclusions: The abnormal growth pattern probably due to
abnormal model of aortic flow may concern fetuses and newborn
with some heart defects. The mechanisms, physiologic implica-
tions and neurodevelopmental impact of abnormal cerebral flow
in fetuses with CHD require further study.

P-45
Ductal and Aortic Arch Anomalies Detected in Fetal Life
by Echocardiography
Oztunc F., Atik S.U., Yuksel A., Dedeoğlu R.
İstanbul University Cerrahpasa Medical Faculty İstanbul Turkey

Introduction: Ductal and aortic arch anomalies can be diagnosed by
echocardiography and computed tomography in neonates.
However prenatal diagnosis is rarely reported. Here we present
our experience in detecting ductal and aortic arch anomalies by
fetal echocardiography.
Methods: The records of patients with ductal and aortic arch
anomalies from 2007 to 2014 were evaluated retrospectively.
Aautopsy findings, postnatal evaluation and karyotype analyses
were enrolled in the study.
Results: In 8 patient right arcus aorta + left ductus arteriosus +
aberrant left subclavian artery; in 4 patients right arcus aorta; in
1 patient left arcus aorta with abnormal left subclaviann artery; in 1
patient bilateral ductus + right arcus aorta + aberrant left sub-
clavian artery; in 2 patients ductal aneurysm and in 1 patient
double arcus aorta were detected. Trizomi 18 was detected in one
patient with bilateral ductus arteiosus. Di George syndrome was
determined in one patient with right arcus aorta and Williams
syndrome was detected in one patient with ductal aneurysm.
Atrioventricular septal defect and ventricular septal defect were

accompanied right arcus aorta in two patients. Ventricular septal
defect and isthmus hypoplasia were detected in one patient with
ductal aneurysm. Postnatal echocardiographic evaluation demon-
strated right arcus aorta in 7 patient without any symptom. Ductus
arteriosus was shrinked and closed spontaneously in one baby with
the diagnose of ductal aneurysm during postnatal period. The
other baby with the diagnose of ductal aneurysm+ Williams
syndrome+ ventricular septal defect + istmus hypoplasia under-
went surgery for ductus arteriosus closure and ventricular septal
defect and coarctation repair. Iintrauterine fetal death accrued in 2
patient and the diagnosis were verified by autopsy. Postnatal
echocardiographic evaluation of one patient with aberrant left
subclavian artery revealed left arcus aorta. Clinical follow up was
considered due to no symptom was detected during the neonatal
period. The baby with diagnose of double arcus aorta underwent
surgery because of respiratory distress after delivery.
Conclusion: Ductus and arcus anomalies on fetal ultrasonography
may indicate chromosomal abnormalities that may complicate
postnatal management. When arcus anomalies are identified, fetal
karyotype analysis is warranted.

P-46
Single Umbilical Artery: An Important Marker for Prenatal
Suspicion and Detection of Fetal Cardiac Anomalies
Babaoğlu K. (1), Kayabey Ö. (1), Doğan Y. (2), Deveci M. (1), Beattie
B. (3), Yücesoy G. (2), Uzun O. (3)
Kocaeli University, School of Medicine, Department of Pediatrics,
Division of Pediatric Cardiology, Kocaeli, Turkey (1); Kocaeli
University, School of Medicine, Department of Obstretrics and
Gynecology, Division of Perinatology, Kocaeli, Turkey (2); University
Hospital of Wales, Department of Paediatric Cardiology, Cardiff, Wales,
United Kingdom (3)

Objective: To determine the frequency of associations between the
single umbilical artery (SUA) and congenital heart disease in two
tertiary centers.
Methods: The fetuses diagnosed with SUA at mid-trimester
detailed ultrasound examination between May 2001 and March
2014 were included in the study. Colour Doppler was used to
visualize the umbilical arteries adjacent to the fetal bladder and in a
section of the free loop of cord.
Results:A total of 265 fetuses with SUAwere identified. Complete
data were available in 197/265 pregnancies (74.3%). The mean
maternal age was 29 years and the average gestational age at
diagnosis was 23 weeks. A cardiac anomaly was detected in 58 of
these fetuses (29.0%): 34.3% in center-1, and 18.3% in center-2.
Detected cardiac abnormalities include 19 ventricular septal defect
(14 perimembranous, five muscular), eight tetralogy of Fallot
(TOF), seven complete atrioventricular septal defect, five hypo-
plastic left heart syndromes, five double outlet right ventricle,
three coarctation of the aorta, three hypoplastic right heart syn-
drome, two dextrocardia, and one for each of the following:
absent pulmonary valve, aorta-pulmonary window, left atrial iso-
merism, double aortic arch, aortic stenosis and transposition of the
great arteries. The only chromosomal abnormality was trisomy 18
that was detected in eight cases. Among eight twin pregnancies
with SUA, only two had cardiac anomaly, both exhibited TOF.
Termination of pregnancies was performed in seven cases, and
intrauterine death occurred in five cases.
Conclusions: Our study confirms that the frequency of cardiac
anomalies is very high in fetuses with SUA. Albeit the incidence is
variable from one center to the other, there is a pressing need to
consider the finding of SUA among the main referral indications
for a detailed fetal echocardiography.
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P-47
Introducing Pulse Oximetry as a screen for Critical
Congenital Heart Defects in the district general
hospital setting
Abumehdi M., Srirambhatia U., Jada K., Cane C., Wickham T.
Barnet General Hospital, Hertfordshire, England

Introduction: Critical congenital heart defects (CCHD’s) are associated
with significant mortality and morbidity. Early diagnosis and treat-
ment could reduce this significantly. Currently there is a diagnostic
gap in identifying CCHDs even after prenatal screening and postnatal
examination. Pulse Oximetry as part of newborn examination is
increasingly being used to minimise this gap. There is a growing body
of evidence to suggest that it is a valid screening tool for identifying
CCHDs, which is reflected by its uptake in many neonatal units.
Our aim was to demonstrate the feasibility of implementing
pulse oximetry screening in a busy DGH setting and outline the
financial and practical considerations.
Methods:All newborn examinations performed by paediatricians in
July/August 2014 included pulse oximetry screening. A portable
pulse-oximeter with disposable wraps was used to measure pre-
ductal and post-ductal saturations. Outcomes were divided into
three groups. Those with both readings ≥95% were deemed
negative. Those with either reading between 90-94%, or >2%
difference of saturations were deemed as a borderline positive test.
These required re-measuring after 2 hours if the child remained
asymptomatic. Three borderline positive tests, or a positive test
(either saturation <90% or a symptomatic child) required com-
prehensive assessment and echocardiography where clinically
indicated. Exclusion criteria were: Midwife performed newborn
examinations, pre-term infants (<37 weeks gestation), infants
admitted to the neonatal intensive care ward.
Results: 170 infants had their pre and post ductal saturations measured
over a 1-month period. Average time to testing was 38.6±
27.5 hours. The average duration of the test was 3.98 (±3.41) min-
utes. All tests done over the trial period were negative. There was no
increased burden on the echocardiography workload or SCBU beds.
Feedback from doctors, nurses and parents was positive.
Conclusion: Implementing pulse oximetry screening for CCHD is a
simple and cost affective strategy, without significantly increasing
the time taken for newborn examination. It has a reassuring effect
on doctors performing newborn examination. As reported in
other studies, delaying the screening until after 24 hours max-
imizes the specificity, which may explain all tests being negative.
There was no increase in demand for echocardiograms or
admissions onto the neonatal unit.

P-48
Congenital heart disease in fetuses conceived after assisted
reproductive technology
Fesslova V., Boschetto C., Brankovic J.
Center of Fetal Cardiology, Policlinico San Donato IRCCS, Milan, Italy

Background: In the last decade, assisted reproductive techniques
(ART) are increasingly used in couples with infertility and there is a
concern about outcomes of children conceived, both for the preterm
delivery and low birth weight, and for a possibly increased risk of
congenital anomalies. Non certain data are available regarding the
prevalence of congenital heart disease (CHD), however, in con-
sideration of this risk, the women pregnant after ART are often
referred for fetal echocardiography, at least in certain areas.
The aim of this study was to analyse the prevalence of CHD in
fetuses conceived after ART, referred to our center, specifically for
evaluation of the fetal heart.

Method: observational prospective study regarding consecutive
fetuses conceived after ART referred to our Center in the period
Jan 2010- Dec 2014.
Population: Three hundred two women (aged 30-49 yrs, median
36) that became pregnant after ART underwent fetal echo-
cardiography at median gestational age of 21 week’s gestation: 171
pregnancies resulted after in vitro fertilization (IVF) and 131 after
an intracytoplasmatic sperm injection (ICSI); 24 and 21 were
twins, after each procedure respectively (one triplet). Cases with
known chromosomal anomaly or major extracardiac anomalies
were not considered, only a few cases presented minor anomalies
(of the chord vessels or chorioid plexus cysts). In two cases suspi-
cious cardiac features were reported at the 1st level scan.
Results: CHD was found in 16 pregnancies (4 twins of healthy co-
twins); 9 cases were products of IVF and 7 of ICSI procedure.
Prevalence of CHD in the whole population was 16/302= 5.3%,
in Fivet 9/171= 5.2% and in ICSI 7/131= 5.3%. Cases with
suspicious heart features at the 1st level scan - were found normal.
CHD found after FIVET were 2 TGA, 1 PAtr. +VSD, 1 VSD.1
CoA+AS, 2 Ebstein/Non-Ebstein, 2 PS, after ICSI 3HLH, 1
AVSD, 1 PAtr. +VSD, 1 DORV, 1 TF.
Conclusions: The data of this observational study show an increased
prevalence of CHD after both techniques of ART, with respect to
the data in normal population and with no difference between two
techniques. Obviously, small numbers of this series present a
possible bias.

P-49
Outcomes of patients with fetal heterotaxy syndrome in the
current era
Takei K., Takeda A., Yamazawa H., Furukawa T., Izumi G.,
Sasaki O.
Hokkaido University Hospital, Sapporo, Japan

Background: Patients with heterotaxy syndrome (HS) have a wide
range of outcomes depend on their associated anomalies. Previous
reports had shown that patients with asplenia syndrome (AS) had
worse outcome than polysplenia syndrome (PS) and live-born
patients with AS were associated with survival rate of 21-60%.
Considering progress in management and surgical procedure for
these patients, we reassessed outcomes of patients with fetal HS in
this study.
Methods: From October 2010 to December 2014, 22 consecutive
patients were diagnosed HS in utero. We excluded a patient
associated with congenital diaphragmatic hernia from this study.
We obtained clinical data of these patients from clinical records
and assessed.
Results: Fetal diagnoses were made at a median gestational age of
27 weeks (range 19-36). Of 21 patients, 11 (52%) were diagnosed
with AS and 10 (48%) were diagnosed with PS. 2 patients with
advanced atrioventricular block (AVB) were elected termination
of pregnancy. All AS patients were live birth and had single-
ventricle physiology. Of 11 AS patients, 8 (73%) were alive. Of 10
PS patients, 8 were live birth and 5 were considered to be candi-
dates for biventricular repair. 4 (50%) patients were alive and 3
were waiting for biventricular repair. 4 patients (3 AS and 1 PS)
were associated with total anomalous pulmonary venous con-
nection and 2 were died soon after birth because of pulmonary
venous obstruction (PVO). The other 2 were alive, but no patient
had undergone Glenn or Fontan procedure. There were 4 PS
patients with advanced AVB who had undergone pacemaker
implantation shortly after birth. 2 were delivered prematurely at
gestational ages of 28 and 35 weeks because of hydrops fetalis. Of
these 4 patients, 3 were died because of pacing failure,
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postoperatively, and sepsis after operation for congenital biliary
atresia. There was no patient who suffered from severe bacterial
infection except for an above-mentioned patient.
Conclusions: PVO and AVB remained to be solved problems for
HS patients. Outcomes in fetal HS patients without these asso-
ciated defects were acceptable.

P-50
Right ventricle involvement in foetal critical aortic stenosis
with heart failure - autopsy findings following prenatal
intervention
Koleśnik A. (1,2,3), Dębska M. (2), Dębski R. (2), Dangel J. (4)
Cardiovascular Interventions Laboratory, The Children’Memorial Health
Institute, Warsaw, Poland (1); Department of Descriptive and Clinical
Anatomy, Medical University of Warsaw, Poland (2); Department of
Obstetrics and Gynaecology, The Centre of Postgraduate Medical
Education, Warsaw, Poland (3); 2nd Department of Obstetrics and
Gynaecology, Medical University of Warsaw, Poland (4)

Introduction: Foetal aortic stenosis came into focus since it started to
be managed interventionally in utero. However, little is known
about the developmental mechanisms underlying the spectrum of
the disease. It can be stable throughout the foetal life, evolve to
become the hypoplastic left heart or progress to the foetal heart
failure. Some authors suggest the involvement of second heart
field cells responsible for the formation of compact myocardium
and fibrous framework of the cardiac musculature and postulate
the secondary role of the aortic valve itself. The aim of the study
was to assess the histological features of left and right ventricular
wall in autopsy of hearts obtained from the foetuses after in utero
aortic valvuloplasty and correlate the results with previously
obtained echocardiographic data.
Methods: In years 2011-2014 37 foetal aortic valvuloplasties in 34
fetuses were performed at our institution. 3 fetuses died in utero,
3 in early neonatal period, 2 of them after premature delivery. The
autopsy was performed in 3 cases. Samples of the right and left
ventricular walls were taken and stained with hematoxylin and
eosin, Van Gieson trichrome for connective tissue and orcein for
elastic fibers. Foetal echocardiographic examinations of those
patients before the foetal aortic valvuloplasty were reviewed.
Results: Left ventricular samples of all the cases presented the endo-
cardial fibroelastosis, myocardial disarray and increased amount of
interstitial connective tissue. In the right ventricular samples, myo-
cardial disarray was present in all cases and increased amount of
interstitial connective tissue in 2 of them. On echocardiography the
foetuses presented signs of heart failure with severe impairment of left
ventricular function. In all the cases there were signs of the right
ventricular failure: shortened or monophasic inflow to the right
ventricle and mild tricuspid regurgitation.
Conclusions: Both left and right ventricular myocardium presents
microscopic structural abnormalities in foetal hearts with critical aortic
stenosis and foetal heart failure. Post mortem findings are consistent
with foetal echocardiographic features. The results support the role of
formation of the compact myocardium in development of foetal
critical aortic stenosis presenting with heart failure.

P-51
The efficacy and safety of Amiodarone treatment for fetal
tachycardia
Miszczak-Knecht M. (1), Szymkiewicz-Dangel J. (1,2),
Hamela-Olkowska A. (2), Bieganowska K. (3), Grzywacz L. (3)
Medical University of Warsaw, Poland (1); References Center for Fetal
Cardiology, Warsaw, Poland (2); The Children’s Memorial Health
Institute, Warsaw, Poland (3)

Although there is a little literature, Amiodarone is recommended
as third-line therapy for fetal tachyarrhythmia due to more toxicity
profile than other antiarrhythmic drugs.
The goal of this study was to establish the effectiveness and safety
of Amiodarone treatment.
We reviewed outcome of 107 fetuses treated for tachyarrhythmia
between 2002 and 2014 in our institution. Basing on experience in
neonates we prospectively introduced Amiodarone in 64 fetuses.
Amiodarone was first choice in fetuses with hydrops and/or long
VA time during tachycardia. In fetuses with short VA time
Digoxin was first choice, if not effective after 7 days Amiodarone
was added. Amiodarone was given orally in all but 3 mothers.
Daily dose was between 900-1200 mg, if effective reduced and
continue throughout gestation. The treatment was effective when
sinus rhythm was restored. The TSH level were checked in
mothers and in newborns.
There were 53 fetuses with supraventricular tachycardia (gr.I), 11
with atrial flutter (gr.II). In gr.I 21 fetuses had NIHF. The CVS
was measured in 50. Before treatment 10 fetuses had score
between 0-4, 26 between 5-7 and 14 between 8-10. It has
improved to 1 with score 4, 9 between 5-7 and 40 between 8-10.
Amiodarone as the only drug was used in 20 effective in 16 (80%),
Amiodarone with Digoxin was used in 28, effective in 24 (85%).
Combined therapy Amiodarone+Metoprolol -1, Amiodarone +
Digoxin+Metoprolol-3, Amiodarone+Digoxin+Propafenone-1,
were effective. In gr.II 2 had NIHF. The CVS was measured in 9
fetuses. Before treatment there were 1 fetus with score 4, 3 between
5-7 and 6 between 8-10. After treatment all fetuses improved CVS
and had between 8-10. Amiodarone alone was used in 5 pts, effective
in 4 (80%), Amiodarone with Digoxin in 5, effective in 1 (20%),
Amiodarone+Digoxin+Proprafenone in 1 and was not effective.
For both group, the side effect of Amiodarone were seen in 11 (17%)
mothers: venus thrombosis in1, rash in 2, increased skin pigmentation
1, only elevated TSH level in 6, hypothyrosis in 1. In all but 4
newborn TSH level was normal. Remaining 4 (6%) newborns
developed hypothyreosis and required short-therm thyroid hormonal
substitution.
Amiodarone is highly effective for fetal tacharrhytmias. The
complication rate is low.

P-52
The Evaluation of Patients with Borderline Left Ventricle:
Single Center Experience
Ayyildiz P. (1), Yildiz O. (2), Kasar T. (1), Haydin S. (2),
Ergul Y. (1), Guzeltas A. (1),Bakir I. (2)
Department of Paediatric Cardiology, Istanbul Mehmet Akif Ersoy,
Thoracic and Cardiovascular Surgery Center and Research Hospital,
Istanbul, Turkey (1); Department of Paediatric Cardiovascular Surgery,
Istanbul Mehmet Akif Ersoy, Thoracic and Cardiovascular Surgery
Center and Research Hospital, Istanbul, Turkey (2)

Introduction: Left heart hypoplasia is a spectrum of left heart
structures varying from complete atresia to mild hypoplasia in
which the favorable end of the spectrum, namely borderline left
ventricle (BLV) may progress to undergo biventricular repair. We
conducted a review of data of patients on follow up with the initial
diagnosis of BLV.
Methods: The records of 15 patients with the initial diagnosis of
BLV were analysed retrospectively. Age, gender, body weight,
initial and follow up echocardiographic measurements and addi-
tional cardiac abnormalities, operative and interventional history
and outcomes were recorded.
Results: The median age at diagnosis was 7 days (1-80 days).
Cardiac abnormality was diagnosed prenatally in 3 of the 15
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patients (20%). Twelve patients were operated, remaining 3 have
still been on follow up.
Echocardiographic analysis: Left atrial isomerim was detected in a
patient and 5 patients had persistant left superior caval vein with
large coronary sinus. EFE was not demonstrated in any of our
patients. Median mitral valve annulus z scores and aortic annulus z
scores were statistically insignificant in between patient groups of
non operated, single ventricle palliation and biventricular correc-
tion performed.
Surgical procedures and outcome: 12 patients were operated at the
median age of 38 days (7-120). Biventricular correction could
not be performed in 3 patients, and they were directed to single
ventricle palliation. Nine patients had pulmonary banding or
coarctation repair or arch reconstruction together with additional
procedures (VSD closure, pulmonary banding, coarctation repair
etc) depending on their initial additional diagnosis. Four patients
died postoperatively. Three of them were patients in whom single
ventricle palliation was performed and the last patient was the
one with LVOT and RVOT obstruction. Postprocedural last
ECHO was performed at a median age of 16 months (3-46).
There were no statistically significant difference of echocardio-
graphic measurements between patients not operated and biven-
tricular correction performed.
Conclusion: The choice between single or biventricular manage-
ment pathway is difficult in infants with BLV and very close
clinical and echocardiographic monitoring seems to be required.
Early orientation to single ventricle palliation is also important for
desirable outcome.

P-53
Assessment of arterial functions and cardiovascular risk in
long-term follow-up of Kawasaki Disease
Çetiner N. (1), Akalın F. (1), Çevik Ş.B. (1), Günay E. (1),
Bayram T. (2), Haklar Ü.G. (3)
Marmara University Faculty of Medicine Department of Pediatric
Cardiology, İstanbul,Turkey (1); Marmara University Faculty of
Medicine Department of Public Health, İstanbul,Turkey (2); Marmara
University Faculty of Medicine Department of Biochemistry, İstanbul,
Turkey (3)

Objective: Kawasaki Disease (KD) is a vasculitis involving
coronary arteries. It is not clear if the patients with Kawasaki
disease have an increased risk for atherosclerotic heart disease in
adulthood. Carotid intima media thickness (CIMT), arterial dis-
tensibility an elasticity, flowmediated dilatation (FMD) of brachial
artery and serum levels of high sensitivity C-reactive protein
(hsCRP) are indicators of atherosclerotic heart disease. We sear-
ched for atherosclerosis risk in our patients with prior
diagnosis of KD.
Material and Method: Study group consisted of 25 patients with
prior KD, and control group consisted of 25 healthy children.
Left ventricular systolic and diastolic functions; aortic anulus,
sinus valsalva, sinotubular junction, asendan aorta, arcus aorta,
isthmus and abdominal aorta diameters in systole and diastole were
measured by M-mode and 2-D echocardiography. Aortic strain,
distensibility and stiffness were calculated. CIMT and FMD of
brachial artery were obtained using a linear transducer. Blood
samples were taken for hsCRP levels.
Results: Study group included 4 girls, and 21 boys, control group
included 4 girls and 21 boys. Age of the patients ranged between
4-19 years (Mean± SD= 8,32± 3,7 years) and control group
between 4-16 years (Mean± SD= 9,1± 3,5 years). Follow-up
period of study group was 3,48± 2,47 years, 10 patients (%40) had
cardiac involvement during acute phase. There was no nt

difference in terms of left ventricular M-mode and two-
dimentional measurements or systolic and diastolic functios
between the groups. Aortic stiffness index was found to be
higher (Mean± SD= 0,346± 0,20, Mean± SD= 0,196± 0,10;
p= 0,001) and FMD of brachial artery at 3rd minute was lower in
patients with prior KD comparing the healthy children (Mean±
SD= 7,08± 3,86, Mean± SD= 10,40± 4,00; p= 0,006 respec-
tively). HsCRP levels were higher, aortic strain and aortic dis-
tesibility were lower, CIMT were higher in the patients, however
these differences were not statistically significant. (p= 0,40,
p= 0,143, p= 0,260, p= 0,726 respectively).
Conclusion: Higher aortic stiffness and lower flow mediated
dilatation of brachial artery suggests impaired arterial functions and
an increased risk for atherosclerotic coronary artery disease
following KD. Further investigation about long term results,
close monitorization during adult age and elimination of other
preventable risk factors are needed in this patient group.

P-54
ECG and Holter findings of transcatheter closure of
peri-membranous ventricular septal defects with
Nit-Occlud(®) Lê VSD coil
Odemis E., Tola H.T., Tanidir I.C., Ergul Y.
Department of Paediatric Cardiology, Istanbul Mehmet Akif Ersoy,
Thoracic and Cardiovascular Surgery Center and Research Hospital,
Istanbul, Turkey

Introduction: This study aims to investigate presence of arrhythmia,
QT dispersion and heart rate variability (HRV) by performing
ECG and Holter monitorization in patients whose VSD was
closed with a transcatheter method using a Nit-Occlud(®) Lê
VSD coil.
Patients and Method: The ECG and Holter recordings of 24 cases
who presented to our clinic between January, 2010 and Decem-
ber, 2014 and whose ventricular septal defects were closed using a
Nit-Occlud(®) Lê VSD coil were evaluated retrospectively. The
12-lead ECGs and Holter ECGs of the cases were taken before
the procedure and at day 1, in month 6 and month 12 after the
procedure. The presence of arrhythmias, HRV variables and QT
dispersion were checked.
Results: In total, 24 cases were included in the study. Among these
cases, 12 (50%) weremale. Their average age was 7.9±4.6 years (1.3-
17.2 years) and average weight was 29.3±13.9 kg (10-66 kg).
regressed as seen in their Based on a comparison between
the values before the procedure and in month 6 and month
12 after the procedure, no significant differences were
identified between their QT min, max, dis, QTcmin, max, dis
values and heart rate variability values at Holter ECG follow-ups
(according to time domain and frequency domain analyses)
(for every value, p value> 0.05).. On the other hand, 3 patients
had ventricular premature beats at a very rare frequency
prior to the transcatheter closure of VSDwith a Nit-Occlud(®) Lê
VSD coil. After the procedure, the ventricular premature
beats persisted in these patients and 2 (8%) patients had non-
sustained ventricular tachycardia of 3 and 5 beats. However,
this pathology regressed as seen in their Holter readings in
month 6 and month 12. None of the patients developed
atrioventricular block.
Conclusion: Following the transcatheter VSD closure with a
Nit-Occlud(®) Lê VSD coil, no impairments in atrioventricular
conduction, HRV changes or increased QT dispersions are
observed. Although there were very brief non-sustained ven-
tricular tachycardias following the procedure, they are resolved in
the follow-up.
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P-55
Platelet indices and their changes on the follow-up in
children with pulmonary arterial hypertension
Mese T., Yılmazer M.M., Özdemir R., Karadeniz C.,
Demirol M.
İzmir Dr.Behçet Uz Children’s Hospital Izmir, Turkey

Introduction: Inflammatory cells and platelets may also play a sig-
nificant role in pathogenesis of pulmonary arterial hypertension
(PAH). Previous studies have demonstrated that altered platelet
functions occurs in patients with PAH. Nevertheless it remains
unclear platelet dysfunction is a cause or consequence of the dis-
ease. Platelet indices include mean platelet volume (MPV) and
platelet distribution width (PDW) is potentially useful markers for
assessing the platelet function. We aimed to evaluate the platelet
indices how it has changed before and after the treatment in PAH
patients.
Method: Our study group consisted of 40 patients (19 females, 21
males, and median 5.5 years) with PAH. An age and gender
matched control group was composed of 37 healthy peers (17
females, 20 males with a median age 5.0 years). Mean platelet
volume and PDW values before and 6 months after the PAH
therapy were obtained retrospectively from hospital records.
Results: Initial mean MPV value was significantly higher in PAH
group when compared with control group (8.21± 1.29 vs
7.34± 0.788 fl, respectively; P< 0.05).There was no significant
difference was observed between study and control group in terms
of initial PDW value (16.28± 0.97 vs 16.55 + 0.47 respectively;
P> 0.05). After the 6 months of specific therapy with PAH-
approved drug therapy significant difference was persisted
between the study and control group in terms of MPV
(8.27± 1.24 vs 7.34± 0.788 fl, respectively; P< 0.05). On the
other hand no difference were detected between the initial and
follow-up results of MPV (p< 0.05). Likewise we observed no
significant difference in PDW values when compared before and
6 months after the PAH therapy (16.28± 0.97 vs 16.22 + 1.14,
respectively; P> 0.05).
Conclusions: We have observed that MPV is significantly elevated
in pediatric PAH patients. Medical therapies with PAH-approved
drugs have no effect on the MPV values. This result suggested that
specific PAH treatment have no positive effect on platelet function
in PAH.

P-56
Evaluation of Ventricular Arrhythmogenesis In Patients
With Rheumatic Carditis
Ozdemir R. (1), Karadeniz C. (1), Demir F. (2), Oner T. (1),
Katipoğlu N. (3), Demirol M. (1), Yozgat Y. (1), Karaarslan U. (3),
Yılmazer M.M. (1) Mese T. (1), Unal N. (1)
Dr. Behçet Uz Children’s Hospital, Department of Pediatric Cardiology,
İzmir, Turkey (1); Dicle University, Department of Pediatric Cardiology,
Diyarbakır,Turkey (2); Dr. Behçet Uz Children’s Hospital, Department
of Pediatrics, İzmir, Turkey (3)

Acute rheumatic fever (ARF), is an important public health
problem and leading cause of acquired heart disease in children and
young adults worldwide. Carditis is the most important compli-
cation of RF that is associated with permanent disability. The
electrocardiographic (ECG) findings of ARF have been well
described. First degree atrioventricular block is the most common
characteristic conduction disturbances of RF. In addition to these
ECG findings, increased QT and QTc dispersions that represent
the heterogeneity of ventricular depolarization and repolarization
were found in patients with RC. Beside the QT and QTc

dispersions Tp-e interval which is the interval between the peak
and the end of the T wave on an ECG, can be used as an index of
transmural dispersion of ventricular repolarization. In this study,
we aimed to assess Tp-e interval and Tp-e/QT ratio in children
with RC and to investigate its relationships with inflammation and
severity of valvular involvement.
A total of 139 patients, diagnosed with acute rheumatic carditis (RC)
and 153 healthy controls were enrolled into study. The mean age of
patients was 10.9±2.4 years. In patients group p, QT and QTc
dispersions, Tp-e intervals, Tp-e/QT and Tp-e/QTc were found
significantly higher than controls. Isolated mitral or aortic regurgita-
tion was present in 79 of the patients. When patients with isolated
mitral (MR) or aortic (AR) regurgitation were compared to patients
with both valvular (MR+AR) involvement. There was no any
differences found in p and QT dispersions and Tp-e intervals, Tp-e/
QT and Tp-e/QTc measurements. However, QTc dispersion was
significantly higher in patients with isolated valvular involvement.
Erythrocyte sedimentation rate was significantly higher in patients
with both valvular involvement. However there was not found any
correlation between WBC, ESR and p, QT and QTc dispersions,
Tp-e intervals, Tp-e/QT and Tp-e/QTc ratios.
RC is considered to be pancarditis. Although the valvular com-
ponent is much more important on the prognosis than myocardial
or pericardial involvement, myocarditis is the most important
element of the RC. Therefore, patients with RC may susceptible
to ventricular arrhythmias. However, ventricular arrhythmogen-
esis seems to be independent from severity and number of valvular
involvement and acute phase reactants.

P-57
An epidemiological study of pediatric pulmonary
hypertension in Turkey
Pektas A. (1), Pektas M.B. (2), Kula S. (3)
Department of Pediatric Cardiology, Afyon Kocatepe University Medical
School Hospital, Afyonkarahisar, Turkey (1); Department of Medical
Pharmacology, Afyon Kocatepe University Medical School,
Afyonkarahisar, Turkey (2); Department of Pediatric Cardiology,
Gazi University Medical School Hospital,Ankara, Turkey (3)

Objective: The present study aims to evaluate the nationwide epi-
demiological characteristics of pediatric pulmonary hypertension
(PH) within whole Turkish population over a period of five years
using the registry of the National Health Insurance System.
Methods: All individuals aged less than 18 years who were admitted
to a Turkish hospital for the first time between 2009 and 2013
with a discharge diagnosis of primary PH (ICD-10 code I27.0) and
secondary PH (ICD-10 code I27.2) were identified.
Results: The overall annual prevalence of idiopathic PH at pedia-
tric age was 11.7 cases per million whereas the overall annual
prevalence of secondary PH during childhood was 9.5 cases per
million. There was a gradual and significant increase in the annual
prevalence of idiopathic PH and that of secondary PH during the
five-year study period (p= 0.001 for both) (Figure 1). In the years
2012 and 2013, idiopathic PH was significantly more frequent in
children aged less than two years (p= 0.002 for both). The fre-
quency of secondary PH did not change significantly with respect
to patient age at each admission year (Table 1). The male to female
ratio was 1.2:1 for idiopathic PH at pediatric age while the female
to male ratio was 1.1:1 for secondary PH during childhood. The
frequency of idiopathic PH and secondary PH at pediatric age
remained statistically similar for both sexes within the study period.
Conclusion: These findings demonstrate that the prevalence of
pediatric PH in Turkey is higher than those reported for the
Western populations. Moreover, no female dominance could be
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noted. These discrepancies may be attributed to the differences
in the study design, study cohort, timing of the study and the
definitions adopted for PH classification.
Key words: epidemiology, pediatric, pulmonary hypertension

P-58
Risk Factors for Out-of-Range International Normalized
Ratio in Patients after Total Cavopulmonary Connection
Receiving Warfarin
Yamada S., Toyono M., Shimada S., Aoki-Okazaki M.,
Takahashi T.
Akita University, Akita, Japan

Introduction: Warfarin generally prevents thrombosis in patients
after total cavopulmonary connection (TCPC); however, out-of
range international normalized ratio (INR) is often occurred. This
study sought to identify risk factors for out-of-range INR in
patients after TCPC receiving warfarin.
Methods: Patients after TCPC who underwent INR monitoring
for dose optimization of warfarin were recruited from 2004 to
2013. INR measurements which were performed <1 week
after initiation of warfarin, those from patients who used
combined medicines having an interaction with warfarin
except aspirin and heparin, and those from patients with liver or
renal dysfunction were excluded from the study. No patients
experienced pharmacogenomics of warfarin. Age, gender, body
weight (BW), warfarin dose, warfarin dose/BW and INR
were analysed. INR values were divided into 3 groups; optimal
(INR 1.5-3.0), under- (INR <1.5) and over-anticoagulation
(INR >3.0).
Results: A total of 602 INR measurements from 19 patients ful-
filled the criteria. There were neither thrombotic nor haemor-
rhagic events during the period. Median age, female gender,
median BW, median warfarin dose, median warfarin dose/BW

and median INR values were 7.5 years (range 1.6-32.8), 58%,
20.5 kg (range 7.8-59), 2 mg (range 0.3-4.75), 0.081 mg/kg (range
0.026-0.219) and 1.63 (range 1.07-4.48), respectively. Out-of-
range INR was observed in 38% of measurements; under- and
over-anticoagulation was 35% and 3%, respectively. INR values
showed significantly negative correlation with age and BW. The
over-anticoagulation group comprised significantly lower age and
BW and less female patients compared with the optimal antic-
oagulation group (median, 4.3 vs. 7.7 years, 12.7 vs. 20.4 kg and
50% vs. 74%, respectively). In addition, the former showed sig-
nificantly more warfarin dose/BW compared with the latter
(median, 0.10 vs. 0.08 mg/kg). Receiver operating characteristic
curve analysis determined the sensitivity and specificity for pre-
dicting over-anticoagulation to be 58% and 90% for age<6.5 years
and 62% and 95% for BW <16.5 kg, respectively.
Conclusions: Out-of-range INR often occurred in patients after
TCPC receiving warfarin. Lower age and BWwere the risk factors
for over-anticoagulation.

P-59
Left Superior Vena Cava Accompanying Congenital
Heart Diseases in Children, Experience of a Tertiary
Care Center
Ari M.E. (1), Dogan V. (2), Ozgur S. (2), Ceylan O. (2),
Ertugrul I. (2), Kayalı S. (2), Yoldas T. (2), Orun U.A. (2),
Kaya O. (2), Karademir S. (2)
Departments of Pediatric Cardiology, Ankara Children’s Hematology and
Oncology Research and Training Hospital, Ankara, Turkey (1);
Departments of Pediatric Cardiology, Dr. Sami Ulus Obstetrics and
Gynecology, Children’s Health and Diseases Training and Research
Hospital, Ankara, Turkey (2)

Objective: Determination of concomitant persistent left superior
vena cava (PLSVC) in patients with congenital heart diseases.
Materials and Methods: Between May 2005 - November 2012,
2663 patients with congenital heart disease and 88 (3.3%) of them,
diagnosed with PLSVC, were evaluated retrospectively. The
demographic characteristics of patients, concomitant congenital
heart diseases, clinical and radiographic findings, echocardio-
graphy, cardiac catheterization and angiography results which
obtained from the patients’ records were evaluated.
Results: The median age of the patients was 9.5 months (1 month-
14 years); 46 (52.3%) patients were female. The most common
concomitant congenital heart diseases were ventricular septal
defect (23.9%), double outlet right ventricle (14.8%) and tetralogy
of Fallot (11.4%), respectively. When the patients according to
their heart disease were compared with the whole group; PLSVC
frequency was significantly higher in patients with double outlet
right ventricle (p <0.001), tetralogy of Fallot (p= 0.04), patent
ductus arteriosus (p= 0.01) and atrial septal defect (p= 0.03).
PLSVC were opening into the coronary sinus in all cases (100%).
Eighty-three (94.3%) of 88 patients with PLSVC were found to
have right SVC, and 5 (5.7%) were found to have agenesis of the
right SVC. Twenty-seven (32.5%) of 83 patients with double SVC
had intercaval connection. In all cases (100%) left SVC was
observed to open into the coronary sinus. Right aortic arch asso-
ciation was seen in 14 (15.9%) patients. Eighty-four (95.4%) of the
patients were evaluated by echocardiography prior to catheter
angiography.
Conclusion: Gaining awareness about the congenital heart diseases
that frequently associates with PLSVC and a careful echocardio-
graphic examination can simplify the diagnosis of PLSVC. The
early diagnosis is important to prevent the complications during
catheterization and surgery.

Figure 1 Annual prevalence of primary and secondary pulmonary
hypertension during the study period (PPHT: primary pulmonary
hypertension, SPHT: secondary pulmonary hypertension).

Table 1. Distribution of pediatric pulmonary hypertension cases
according to diagnostic classification, admission year and age

Year of
admission

Primary pulmonary hypertension Secondary pulmonary hypertension Total

0-2 years 3-17 years Total 0-2 years 3-17 years Total

2009 230 (61.2%) 146 (38.8%) 376 120 (50.6%) 117 (49.4%) 237 613

2010 364 (63.9%) 206 (36.1%) 570 229 (54.9%) 188 (45.1%) 417 987

2011 525 (66.6%) 263 (33.4%) 788 404 (60.8%) 261 (39.2%) 665 1453

2012 870 (72.4%) 332 (27.6%) † 1202 584 (58.6%) 413 (41.4%) 997 2199

2013 1033 (73.0%) 383 (27.0%) † 1416 669 (54.3%) 564 (45.7%) 1233 2649

† Primary pulmonary hypertension was significantly more frequent in children aged less than two years 
(p=0.002).
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P-60
The evaluation of mutation analyses results of patients with
familial hypercholesterolemia by Simone-Broome criteria
Aykan H.H., Özgül R.K., Güzel A., Coskun T., Dursun A.
Hacettepe University Faculty of Medicine Department of Pediatric, Section
of Metabolism and Nutrition, Ankara, Turkey

Objective: Familial hypercholesterolemia (FH) is an autosomal domi-
nant disease characterised with defective cholesterol removal from
circulation and hypercholesterolemia caused by mutations in LDLR
gene. Although definitive diagnosis is made by mutation analysis,
some diagnostic criteria have been developed due to the impracti-
cality of routine mutation analysis. This study aims to compare
mutation status of familial hypercholesterolemia patients and their
diagnoses according to the Simone Broome criteria (SBC).
Material and Methods: All patients with primary hyperlipidemia fol-
lowed up in the Metabolism and Nutrition Unit of Hacettepe Uni-
versity Medical School were classified according to the Frederickson
classification system. Patients with type IIa hyperlipoproteinemia was
assessed by SBC for the diagnosis of FH. Denaturing high-
performance liquid chromatography (DHPLC) and DNA sequen-
cingwas performed on themost frequentlymutated exons (9 and 12).
Mutation analyses of this and previous cohorts were compared with
SBC in terms of diagnostic compatibility.
Results: 118 of 163 patients with primary hyperlipidemia were
type IIa hyperlipoproteinemia according to Fredrickson classifi-
cation. According to the SBC, 48% of these patients were in the
“probable FH”, 26%were in “definite FH”, 17%were in “no FH”
group, and 9% could not be classified due to insufficient infor-
mation. On exon 9 heterozygous I420N (C.1322 T>A) mutation
was seen in 2 patients and on exon 12 and one heterozygous and
one homozygous W556R (C.1729 T>C) mutation were
observed.When we combined these results with 29 patients results
that were previously screened, mutations were seen in 10 out of 10
patients (100%) whose mutation statuses were analyzed in the
definite FH, 12 out of 16 (75%) patients in the probable FH and 1
out of 3 (33%) patients in the no FH group.
Conclusion: When routine mutation screening is not a feasible
choice or when selective screening is performed, diagnosing

familial hypercholesterolemia based on the Simone Broome cri-
teria is a suitable approach.

P-61
Effect Of Pulmonary Hypertension Related Congenital
Heart Disease With Left To Right Shunt On The Serum
Levels Of High Sensitive Cardiac Troponins In Children
Kayali S., Ertugrul I., Yoldas T., Kaya O., Özgür S.,
Doğan V., Orün U.A., Karademir S.
Dr. Sami Ulus Children’s Hospital, Department of Pediatric Cardiology,
Ankara, Turkey

Introduction: Anatomical anomalies of the heart are generally
associated with abnormal hemodynamic load and neurohumoral
activation. Significant hemodynamic overload due to a left-to-
right shunt can induce myocardial injury. Sensitive cardiac tro-
ponin I (cTnI) and high sensitive cardiac troponin T (cTnT) are
currently considered to be the most sensitive and specific bio-
chemical marker of myocardial injury. However, few reports have
described the use of cTnI, cTnT assays for evaluating abnormal
volume and pressure load in children with congenital heart disease.
For that reason we want to evaluate cTnI and cTnT levels in
children with left-right shunt congenital heart disease and effect of
pulmonary hypertension on serum levels of cTnI and cTnT.
Methods: We prospectively enrolled 69 clinically stable subjects,
consisting of 51 patients with left to right shunt and 18 healthy
children. The first group was also been divided two; 20 patients
with pulmonary hypertension, and 31 patients without pulmonary
hypertension.
Results: The mean age was 12.1 months (4 months and 3 years).
Cardiac catheterization was performed in 25 children with
ventricular septal defect prior to surgery and 4 children for percuta-
nous closure of ductus arteriozus. Serum cTnI and cTnT levels were
found to be significantly higher in pulmonary hypertensive patients.
In particular, cTnT levels were significantly elevated in patients with
left to right shunt without pulmonary hypertension (p <0.001).
Conclusions: Significant volume and pressure overload due to a left-
to-right shunt induce myocardial injury. The serum cTnI, cTnT
levels are useful biomarkers for evaluating myocardial damage
associated with pulmonary hypertension in congenital heart disease
left to right shunt children. We also suggest that the use of cTnI,
cTnT as bio- markers might aid in the earlier detection of myocardial
injury in patients with congenital heart disease.

P-62
Incidence of respiratory diseases in hemodynamically
significant congenital heart disease (hsCHD) children in
Italy: the SINERGY study
Pongiglione G. (1), Possidoni A. (2), Costanzo A.M. (2),
Di Luzio Paparatti U. (2), Gualberti G. (2), Saragaglia V. (2),
Milanesi O. (3)
Ospedale Pediatrico Bambino Gesù, Roma Italy (1);
AbbVie Srl, Campoverde Italy (2); Azienda Ospedaliera di Padova,
Padova Italy (3)Figure.

Table. Mean value of biochemical parameters

Control group Group with PH Group without PH

c Tn I 0.008± 0.007 0.039± 0.06 0.47± 2.37
cTn T 6.22± 2.21 18.98± 12.2 13.03± 13.8
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Introduction: Children affected by hsCHD are likely to experience
severe respiratory complications that increase the number of hospitali-
zations. Objectives of the SINERGY study were to describe the
incidence of respiratory diseases and to collect information on the active
and passive immunoprophylaxis during the first two years of life.
Methods: This retrospective, multicenter, epidemiological study
enrolled 420 hsCHD children in 11 Italian sites according to
Italian Guidelines for hsCHD diagnosis. Subjects affected by HIV
or malignancies were excluded from the study.
Observation occurred in children born between 31/12/2007 and
31/12/2012. Data have been collected through hospital databases
search and parents’ interviews.
Results: 420 children were enrolled in the study: 52% female; 80%
full-term born, 78% weighed >2500 g at birth, 14% presented
with a genetic syndrome.
Ninety-four percent of the population showed 1 or 2 heart
defects: the most frequent were interventricular septal defects (23%
overall; 11% in combination with other cardiopathies), interatrial
septal defect (14%; 11% in combination), and coarctation of the
aorta (12%; 8% in combination).
Themajor risk factors were hospital discharge during epidemic season
(54%), presence of older siblings (44%) and no breast feeding (41%).
The overall incidence of any respiratory disease was 63.1%.
The most frequent respiratory diseases which didn’t require hos-
pitalization were acute rhinopharyngitis, bronchitis and influenza
(27%, 27%, 14%); while required hospitalization mainly bronchitis
and bronchiolitis cases (21%) primarly in December and January
during the first year of life. The infection’s etiology was identified
only in 23 children (5,5%).
Active immunoprophylaxis was applied with wide compliance
(Diphtheria/Pertussis/Tetanus: 99.5%; Haemophilus influenzae b:
72.5%; Pneumococcus: 80% Meningococcus: 77%), while only 54%
of the study population received a respiratory syncytial virus (RSV)
passive prophylaxis (palivizumab). In the bronchiolitis hospitalized
population (33 children), 26 children (78%) were not prophylaxed
against RSV or received only the first dose before the event, while 7
children (22%) were fully prophylaxed (p<0.001).
Conclusions: hsCHD children are at major risk for respiratory diseases:
passive immunoprophylaxis can help to prevent hospitalizations for
bronchiolitis.
Active immunoprophylaxes showed different degrees of com-
pliance, probably because DTP vaccine is mandatory in Italy,
while other vaccines are at parents’ discretion.

P-63
Towards improved Rheumatic Heart Disease control and
prevention in Fiji Islands
Wilson N.J. (1), Kennedy E. (2), Edmonds T. (2), Kado J. (3),
Jackson C.M. (1) Coquhoun S (4), Steer A.C. (4)
Auckland Disctrict Health Board, Auckland,New Zealand (1);
Cure_Kids, Auckland, New Zealand (2); Fiji MInistry of Health, Suva,
Fiji Islands (3); Murdoch Children’s Research Institute, Melbourne,
Australia (4)

Introduction: Rheumatic Heart Disease (RHD) is a significant
health problem in Fiji Islands with the Pacific region having
among the highest reported RHD prevalence in the world. It is
common for children to present late with severe RHD. Episodes
of acute rheumatic fever (ARF) are often unrecognised by families
and health practitioners. The Fiji Islands RHD Control and Pre-
vention project is a four year initiative led by Cure_Kids, a New
Zealand (NZ) based charity that funds child health research, in
collaboration with the Fiji Ministry of Health (MOH), Auckland
District Health Board (Starship Hospital and Auckland Regional

Public Health Service), and the Centre for International Child
Health at Murdoch Children’s Research Institute). Joint funding
of NZD $3,109,564 is provided by the NZ Ministry of Foreign
Affairs and Trade, and Cure_Kids.
Methods: The Project has four key areas: (1) a national register-based
secondary prevention programme; (2) development of best practice
guidelines for clinical care; (3) a national model for early case detec-
tion; and (4) ARF primary prevention and health promotion strategy.
The Project will facilitate co-ordination of all ARF/RHD activ-
ities, integration into existing services and models of care, and
development of new models of care with the aim of creating sus-
tainable and effective ARF/RHD control in Fiji. Fundamental to the
Project outputs is an effective national co-ordination structure for the
Fiji RHD Control Programme (Fiji MOH). Increasing capacity at
this level will provide a governance model that can continue beyond
the life of the Project. The effectiveness of the Project will be eval-
uated via monitoring outcomes associated with each of the areas.
These include the effectiveness of the register based approach to
deliver benzathine penicillin, monitoring of ARF/RHD incidence
and prevalence, improved diagnosis andmanagement of patients with
ARF/RHD, improved public awareness of ARF/RHD and
understanding of appropriate health seeking behaviour. Additional
long-term outcome measures include incidence, prevalence, mor-
bidity, and mortality. Year 1 focuses on establishing a baseline against
which programme effectiveness can be measured.
Conclusions: The Project, with its multiple partners, has the
potential to contribute substantially to the development of a sus-
tainable ARF/RHD programme and infrastructure in Fiji Islands.

P-64
An Audit of Patients with Muscular Dystrophy Attending a
UK Regional Paediatric Cardiology Department
Callaghan S., Thompson S., Sands A.J.
Royal Belfast Hospital for Sick Children, Belfast, United Kingdom

Objective: The aim was to examine the current practices employed
by the cardiology team in the investigation, monitoring and
treatment of patients with muscular dystrophy.
Methods: A search for all patients aged 0-16 years with a diagnosis of
Muscular Dystrophy (MD) attending the paediatric cardiology
department was performed using the Heartsuite Database. Patients
who did not have a confirmed diagnosis were excluded. Electronic
medical records were then accessed and examined. Details extracted
included patient demographics, age at time of referral to cardiology,
initial investigation findings, current cardiac status, and drug therapy.
In particular, attention was paid to what measurements were being
taken during echocardiogram (ECHO) assessment and the timing
and choice of drug when medication was first introduced.
Results: 36 patients aged between 4-16 years were identified. 77% of
patients had a diagnosis of Duchenne’s Muscular Dystrophy while
Becker’sMuscular Dystrophy accounted for 6%. Awide range of ages
was seen at the time of initial referral to Cardiology (1-11 years). At
initial assessment 94% had a normal 12 lead electrocardiogram (ECG)
and 100% a normal ECHO (78% at this time had ejection fraction/
shortening fraction (EF/FS) calculated while 3% had tissue doppler
performed). Review intervals for patients were found to be variable
ranging from 6monthly to 3 yearly. At their most recent review, 83%
had a normal ECG, while 87% had normal ECHO findings. At this
stage 30% had tissue doppler performed and 60% had EF/FS calcu-
lated. Of those with abnormal ECHO findings, all had EF/FS
calculated, while 75% had tissue doppler performed. Nine patients
were found to be on medical therapy. Seven different drugs were
prescribed including 3 different types of beta-blocker (5 patients), 3
different ACE-inhibitors (7 patients) and digoxin (1 patient). 3
patients required multi-drug therapy.
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Conclusions: This audit of current practice highlighted that there
was little consistency in the management of patients withMD. As a
result the department has drawn up a new proposed guideline for
the management of this patient group.

P-65
Exercise Tolerance and Participation in Sports in Patients
with Congenital Heart Disease
Dirks S., Hacke P., Danne F., Berger F., Ovroutski S.
Deutsches Herzzentrum Berlin, Germany

Introduction: Exercise tolerance in patients with congenital heart dis-
ease (CHD) varies depending on the heart disease, general physical
condition and other factors. Data concerning this group is scarce.
Methods: In 2014 199 patients were examined by cardiopulmonary
exercise testing (VO2max, ml/min/kg) and the predicted VO2max
(%) was calculated according to the data of Cooper (1984, 2000). The
results were evaluated in the diagnostic subgroups (table): valvular
disease, TGA after arterial switch operation (ASO), simple lesions
(ASD, VSD, coarctation, PDA), Ebstein anomaly, other CHD, TGA
after atrial switch (Senning), Fontan circulation and complex cyanotic
CHD. The patients filled out a questionnaire on physical activity and
results were compared with 2 studies on healthy German children
(KiGGS n=17,000) and adults (DEGS1 n=8152).
Results: 173 patients’ exercise data was sufficient for analysis.
Patients’ median age was 26, 8-69 years; 88 patients were female
(50.8%) and the median VO2max was 23.7 ml/(kg*min) (70% of
predicted). The maximal exercise capacity was found in patients
with valvular disease followed by corrected TGA (ASO) and the
lowest capacity was in Fontan patients and those with complex
cyanotic disease. According to the questionnaire, patients with
CHD were less active in sports than healthy subjects. This gap is
larger in male patients. The largest differences were seen in women
aged 18-29 years and men of 30-39 years.
Conclusion: VO2max in the total population and in the subgroups
is comparable to the data published so far. Even CHD patients
with simple lesions show impaired exercise tolerance. It stands to
reason that not only hemodynamics, but other factors, e.g. attitude
of caregivers, patients and physicians contribute. CHD patients
should be actively motivated to participate in sports.

P-66
Representativeness of the German National Register for
Congenital Heart Defects. A clinically oriented analysis
Helm P. (1), Körten M.-A. (1), Abdul-Khaliq H. (2,1), Baumgartner
H. (3,1), Kececioglu D. (4,1), Bauer U.M.M. (1,5)
National Register for Congenital Heart Defects, Berlin, Germany (1);
Saarland University Medical Center, Department of Paediatric
Cardiology, Homburg, Germany (2); University Hospital Muenster,
Center for Adults with Congenital Heart Defects (EMAH-Center), Muenster,

Germany (3); Heart and Diabetes Center North Rhine-Westphalia, Center for
Congenital Heart Defects, Bad Oeynhausen, Germany (4); Competence
Network for Congenital Heart Defects, Berlin, Germany (5)

Introduction: The German National Register for Congenital Heart
Defects (NRCHD) is a clinical register comprising data from
approximately 48,000 members (largest patient database in Eur-
ope). Approximately 6,000 children are born with congenital
heart disease (CHD) in Germany each year. They die from their
chronic illness increasingly rarely. In the present data analysis, birth
years recorded in the NRCHD are compared to results of the
PAN study and a meta-analysis by van der Linde et al. with respect
to prevalence rates and sex distribution.
Methods:A descriptive data analysis was performed by using aminimal
data set. The demographic data include sex and birth year; the
medical data comprise the cardiovascular diagnosis according to the
IPCCC Shortlist. Two birth years recorded in the NRCHD (2004/
2005) and two birth years recorded in the PAN study (2007/2008),
were compared with each other, as well as with the results of van der
Linde et al., with respect to the prevalence rates of CHD.
Results:The two birth years of 2004/2005 as recorded in theNRCHD
deviated from each other by an average 0.8% (minimum 0.0% to
maximum 1.7%) regarding the diagnosis groups. In three of the nine
diagnosis groups (ASD, TOF and Other), the prevalence difference
between the two years was<1.0%. The prevalence rates as recorded in
the NRCHD can thus be assessed as very accurate. The birth years of
2007/2008 as recorded by the PAN study show an average deviation
of 0.7% (min.: 0.0%, max.: 1.9%) with respect to the prevalence rates.
Being a clinical register, the NRCHD primarily includes clinical cases/
cases relevant to health care. The prevalence values and sex ratios
recorded therein are closer to the values given in the literature than those
determined by the PAN study. SevereCHD are slightly overrepresented
in the NRCHD as compared to van der Linde et al. Deviations with
respect to prevalence values are within acceptable range.
Conclusions:The patient population registered in the NRCHD can
be considered as representative for CHD in Germany and Europe.
Samples from the NRCHD can thus be expected to represent the
gold standard for future studies.

P-67
Research priorities in the field of congenital heart disease as
viewed by patients and physicians: A survey by the
Competence Network for Congenital Heart Defects
Helm P. (1), Körten M.-A. (1), Abdul-Khaliq H. (2), Asfour B. (3),
Baumgartner H. (4), Breithardt G. (5), Kececioglu D. (6),
Diller G.-P. (4), Bauer U.M.M. (1,5)
National Register for Congenital Heart Defects, Berlin, Germany (1);
Saarland University Medical Center, Department of Paediatric
Cardiology, Homburg, Germany (2); Children’s Heart Centre Sankt
Augustin, Department of Paediatric Cardiothoracic Surgery, Sankt
Augustin, Germany (3); Münster University Hospital, Center for Adults
with Congenital Heart Defects, Münster, Germany (4); Competence
Network for Congenital Heart Defects, Berlin, Germany (5);
Heart and Diabetes Center NRW, Center for Congenital Heart Defects,
Bad Oeynhausen, Germany (6)

Introduction: Patients and their relatives, as well as physicians of
paediatric cardiology, cardiology and cardiac surgery were sur-
veyed to identify current domains in the field of congenital heart
disease (CHD) requiring further research and to thus consider the
needs of those affected.
Methods: Over a period of 30 days, an online survey concerning
four groups of CHD (Fontan circulation, transposition of the great

Table.

Diagnosis Number Age (years) VO2max (ml/min/kg) VO2max %

total 173 26 23.7 70
valvular disease 43 24 27.9 77
TGA (ASO) 7 17 27.0 76
simple lesions 22 31.5 24.8 75
Ebstein 16 48.5 19.5 71
other CHD 26 23.5 23.5 71
TGA (Senning) 16 31.5 22.3 68
TOF 47 28 23.4 66
Fontan 18 21 21.3 58
compex cyanotic 4 38 17.7 40

Median values for age and VO2 max
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arteries [TGA] after atrial switch, TGA after arterial switch [TGA-
ASO], tetralogy of Fallot [TOF]) was promoted. The online
questionnaires comprised twelve issues each. For evaluation, a
scale from 1 (no need for research) to 6 (urgent need for research)
was used. Patients/relatives were asked questions specific to their
diagnosis. Patients were recruited from the German National
Register for Congenital Heart Defects.
596 patients/relatives took part (Fontan circulation: n= 189; TGA
after atrial switch: n= 64; TGA-ASO: n= 90; TOF: n= 253), as
well as 75 physicians (57.3% paediatric cardiologists, 28.0%
cardiologists, 10.7% cardiothoracic surgeons and 4.0% other).
Additionally, the patients’ age, sex, educational background and
employment status and the physicians’ sex, work areas and function
were recorded. The total response rate of patients/relatives was 57.2%.
Results: Apart from a few exceptions, patients rated all fields higher
than physicians, thus assuming a greater need for research in all areas.
With the exception of the group of TGA after atrial switch, far more
females (68%) than males from the patients/relatives group took part
in the survey. Female physicians assumed a greater need for research
into psychosocial issues than their male counterparts. Regarding the
assessed need for research, at times significant differences were found
between physicians of the different subspecialties. Patients and rela-
tives in large part - albeit with different emphasis on and ranking of
single topics - agreed with the physicians regarding the choice of
CHD related topics primarily requiring further research.
Conclusions: The topics considered to be the most important by both
patients/relatives and physicians point to the everyday challenges of
offering health care to named patient groups. Special emphasis should
thus be placed on investigating these topics in the coming years.

P-68
A German Biobank for Congenital Heart Defects
Pickardt T. (1), Abdul-Khaliq H. (2), Berger F. (3,12), Cesnjevar R. (4),
Daehnert I. (5), Dittrich S. (6), Hoff K. (7,12), Hörer J. (8,12),
Kececioglu D. (9), Körten M. (1), Kramer H.H. (7,12), Krane M. (8,12),
Laser K.T. (9), Photiadis J. (10,12), Poryo M. (2), Rentzsch A. (2),
Salameh A. (5), Schalinski A. (1), Scheewe J. (7,12), Schubert S. (3,12),
Stiller B. (11), Toka O. (6), Bauer U.M.M. (1)
Register and Competence Network for Congenital Heart Defects, Berlin,
Germany (1); Saarland University/Homburg, Dep. of Pediatric
Cardiology, Germany (2); German Heart Institute Berlin, Dep. of
Congenital Heart Disease/Pediatric Cardiology, Germany (3);

Universitätsklinikum Erlangen, Dep. of Pediatric Cardiac Surgery,
Germany (4); Heart Center Universität Leipzig, Dep. of Pediatric
Cardiology, Germany (5); Universitätsklinikum Erlangen, Dep. of
Pediatric Cardiology, Germany (6); Universitätsklinikum Schleswig-
Holstein/Kiel, Dep. of Congenital Heart Disease and Pediatric
Cardiology, Germany (7); German Heart Center Munich, Dep. of
Cardiovascular Surgery/Division of Experimental Surgery, Germany (8);
HDZ-NRW Bad Oeynhausen, Dep. of Pediatric Cardiology &
Congenital Heart Disease, Germany (9); German Heart Institute Berlin,
Dep. of Surgery for Congenital Heart Disease/Pediatric Cardiac Surgery,
Germany (10); Universitätsklinikum Freiburg, Dep. of Congenital Heart
Disease and Pediatric Cardiology, Germany (11); DZHK (German
Centre for Cardiovascular Research) Partner Site (12)

A multicentre biobank infrastructure was established in order to sup-
port current and future scientific investigations in the field of con-
genital heart defects (CHD) and cardiovascular diseases. The biobank
is an integral part of the German Registry for congenital heart defects
and collects DNA from patients plus parents (trios) and affected
families, and cardiac tissue from patients undergoing heart surgery. So
far, eight ethics committees in Germany have approved the CHD-
Biobank concept that implies indefinite storage of samples and their
use in on-going and in still undefined future studies. Compliance with
data privacy regulations have been confirmed by the BerlinOfficial for
Data Protection. Currently, pediatric cardiology/heart surgery
departments of eight hospitals in Germany are involved.
The CHD-Biobank is centrally managed by the Registry team
that is responsible for the validation of clinical/phenotype data, the
compliance with legal and ethical regulations, the implementation
of state-of-the-science protocols for sample acquisition, processing
and storage, and the implementation and efficient use of software
solutions for data and biomaterial management.
The CHD-Biobank operates

1. a central ID management using uniform coding systems
(including barcoded sample containers) and a central online-
accessible database platform

2. a central facility for blood/DNA processing, storage and
dissemination of samples (partnership with the Charité-Berlin
centralized Biomaterialbank ZeBanC)

3. a decentralized sample collection structure for cardiac tissue samples
that need to be stored in liquid nitrogen gas phase (below -150oC).

The DNA collection currently comprises samples from approxi-
mately 3,600 participants covering a wide range of CHDphenotypes.
The collection includes 420 trios and 150 families with more than
one affected member. The cardiac tissue collection comprises approx.
1200 tissue samples from 500 patients with open heart surgery.
The rising number of requests for collaboration from numerous
research institutions (in addition to various German institutions also
Newcastle Genetic Medicine, WT Sanger Institute Cambridge) can
be regarded as an indication for the high quality of the CHD-
Biobank infrastructure, sample logistics and phenotype database.

P-69
Carotid and Subclavian Aneurysms in Infants Following
Neonatal Norwood Surgery: Report of Seven Cases
Penford G., Khan N., Jones T., Brawn B., Barron D., Dhillon R.,
Bhole V., Stumper O., Mehta C.
Birmingham Children’s Hospital, Birmingham, UK

Introduction: Following incidental finding of a left common carotid
aneurysm during diagnostic cardiac catheterisation prior to cavo-
pulmonary shunt surgery, we sought to investigate the occurrence of
head and neck artery anomalies following neonatal Norwood surgery.

Table. Overview of the topics rated highest

Fontan circulation ∙ “Failing Fontan”

∙ Quality of life

∙ Career choices/pension

∙ Diagnostic imaging

∙ Anticoagulation
TGA after atrial
switch

∙ Catheter ablation, ICD implantation, sudden cardiac death

∙ Diagnostic imaging

∙ Diagnostics and treatment of heart failure

∙ Catheter based intervention, re-operation
TGA after ASO ∙ Dilatation of the great vessels, AV valve related complications,

subsequent interventions/surgery

∙ Catheter ablation, ICD implantation, sudden cardiac death

∙ Problems related to the coronary arteries

∙ Diagnostic imaging

∙ Cognitive function
TOF ∙ Catheter ablation, ICD implantation, sudden cardiac death

∙ Catheter intervention, re-operation

∙ Diagnostics and treatment of heart failure

∙ Diagnostic imaging
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As the only patient group to undergo both neonatal bypass surgery
and routing advanced imaging of the aortic arch, those selected for
this analysis were exclusively post-Norwood palliation.
Methods: Retrospective data review for 80 sequential patients post
Norwood surgery and diagnostic catheterisation at a single tertiary
referral center (May 2010-March 2014).
Results:Carotid or subclavian arterial abnormality was identified in
seven patients (8.8%). See figure 1 for example angiography. In all
patients the lesion was proximal to the arch. Lesions consisted of
mixed stricture and aneurysm. The largest aneurysmmeasured 4mm.
No patient had any clinical manifestation of their abnormality.
Discussion: The relevance and natural history of such abnormalities
is unreported. The adult literature for extra-cranial carotid
aneurysms predominantly describes thrombo-embolism as the
most commonly reported manifestation. In a case series of four
symptomatic children with carotid artery aneurysms fro, a variety
of aetiologies, one patient had CVA with focal neurological defi-
cit, local signs were identifiable in all. We hypothesised as a
mechanism, the use of silk snuggers’ for head and neck vessels
during circulatory arrest and selective head and neck perfusion
during cardiac bypass.
Patients undergoing neonatal bypass surgery with circulatory arrest
other than Norwood do not routinely undergo advanced imaging,
thus the true incidence of these anomalies remains undefined.
Patient numbers in this report were insufficient for statistically
significant delineation of risk factors for aneurysm.
This report highlights the importance of assessing proximal arch
vessels during advanced imaging for complex patients who have
undergone selective head and neck perfusion as part of arch
reconstruction. The incidence, mechanism and natural history of
these lesions remains undefined. Further evaluation and follow-up
of these patients will be required to guide future practice.

P-70
Assessment ofmyocardial deformation with 2-dimensional
speckle tracking echocardiography in children with
isolated subaortic stenosis after surgery
Demirpence S. (1), Sahin V. (2), Guven B. (3), Firuzan A.R. (4),
Simsek A. (5), Okur F.F. (2), Alayunt E.A. (2), Tavli V. (1)
Sifa University Faculty of Medicine, Department of Pediatrics, Division of
Pediatric Cardiology, Izmir, Turkey (1); Sifa University Faculty of
Medicine, Department of Pediatric Cardiovascular Surgery, Izmir,
Turkey (2); Izmir University, Medical Park Hospital, Pediatric
Cardiology, Izmir, Turkey (3); 9 Eylul University, Science Faculty,
Statistics Section, Izmir, Turkey (4); Buca Maternity and Children’s
Hospital, Izmir, Turkey (5)

Introduction: Here, we aimed to investigate whether strain and
strain rate could detect subtle left ventricular dysfunction and
impairment in regional myocardial functions in children with
repaired isolated subaortic stenosis after mid-term follow up.
Methods: We studied 20 patient (%40 female, mean age was
15.2± 6.86 years) and 31 healthy subjects (%40 female). Electro-
cardiography was performed in all subjects. NT-pro BNP levels
were determined in patient group after exercise ECG. By using
two dimensional speckle tracking echocardiography, strain and
strain rate were measured in all subjects. Multiple linear regression
analysis was used to determine independent variables on long-
itudinal and radial strain.
Results: Operation age was between 2 and 24 years (mean
8.05± 5.57 years), and mean postoperative follow-up time was
between 2 and 14 years (mean 7.15± 3.26). In the patient group,
preoperative left ventricular outflow tract gradient was
73.35± 23.70 mmHg, and postoperative left ventricular outflow

Figure 1.
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gradient was 22.80± 19.31 mmHg. In the patient group, mean
NT-pro BNP level was 193.89± 611.13 pg/mL. Relative to the
healthy subjects, interventricular septal wall thickness in diastole
(IVSd) was significantly higher in the patient group (p= 0.001).
EF, FS and VCFc were found to be significantly lower in patients
than in controls (p= 0.001). In the patient group, mitral E′
(p= 0.03) and septum E′/A′ (p= 0.03) were significantly lower
than in controls. Septum MPI, mitral MPI and aortic strain (using
M mode) were found to be significantly higher in patients than in
controls (p= 0.03, p= 0.02, p= 0.001, respectively). Aortic dis-
tensibility was significantly lower in patient than in controls
(p= 0.034). Longitudinal strain of LVwas found to be significantly
lower in patient than in controls (p= 0.025). Radial and cir-
cumferential strain indices were not statistically different between
two groups. Multivariable analysis showed positive correlation
between aortic strain and longitudinal strain (β= 0.138, p= 0.034;
95% CI: 0.010-0.265).
Conclusions: Longitudinal strain of left ventricle is significantly
impaired in children with subaortic stenosis after surgery. Long-
itudinal strain shows correlation with aortic strain. Longitudinal
strain seemed to be superior to radial and circumferential strain of
left ventricle in the follow-up of children with subaortic stenosis.

P-71
Symptomatic myocardial bridging in a young soccer
player without hypertrophic cardiomyopathy
Demirpence S. (1), Sevinc Y. (1), Guven B. (2), Hatipoglu F. (3),
Oncel G. (4), Tavli V. (1)
Sifa University Faculty of Medicine, Department of Pediatrics, Division of
Pediatric Cardiology, Izmir, Turkey (1); Izmir University, Medical Park
Hospital, Pediatric Cardiology, Izmir, Turkey (2); Sifa University
Faculty of Medicine, Department of Nuclear Medicine, Izmir, Turkey
(3); Sifa University Faculty of Medicine, Department of Radiology,
Izmir, Turkey (4)

Introduction:Myocardial bridging, muscle surrounding the segment
of the epicardial coronary artery, is almost always associated with
hypertrophic cardiomyopathy and left ventricular hypertrophy.
Here, we report a 14-year old boy with presyncope and chest pain
during exercise related with myocardial bridging of the middle
segment of left anterior descending coronary artery (LAD).
Case: A 14-year-old boy was admitted to our pediatric cardiology
department for exertional chest pain and presyncope. The attacks
generally lasted up to 45 minutes-1 hour, were associated with
dizziness, anxiety and precordial chest pain. Physical examination
was normal with a normal body weight and body mass index.
Vital signs were normal. Cardiac examination was normal. Initial
electrocardiography showed sinus rhythm, normal QRS axis and

no evidence of left ventricular hypertrophy. Blood tests did not
reveal anemia, electrolyte or lipid abnormalities. On admission,
troponin, CK-MB and NT-pro BNP levels were normal. Echo-
cardiography showed normal cardiac and coronary anatomy.
Exercise stress test (Bruce protocol) was stopped after 5 minutes
due to inverted T wave in inferior and anterior leads (DII, DIII,
aVF, V3, V4, V5). Dual source computed tomographic coronary
angiography did not reveal any abnormality of coronary arteries.
Exercise Tc-99 MIBI myocardial perfusion scanning showed
minimal reversible perfusion defect in anterolateral wall consistent
with ischemia. Based on these findings, we decided to perform
coronary angiography, which revealed a coronary myocardial
bridging and systolic compression with a length of 15 mm in the
mid segment of the LAD (Figure 1). Patient was restricted from
playing football, and calcium channel blocker was prescribed and
he was discharged without any problems. After 3-month follow-
up, he had no cardiac symptoms.
Conclusion: Myocardial bridging should also be considered in
children without associated hypertrophic cardiomyopathy and left
ventricular hypertrophy who presents with clinical findings that
are consistent with myocardial ischemia.

P-72
The role of mitral propagation velocity, tricuspid
annular plane systolic excursion and biventricular
volumes in the assessment of children with repaired
tetralogy of Fallot
Demirpence S. (1), Guven B. (2), Firuzan E. (3), Sevinc Y. (1),
Yilmazer M.M. (4), Oner T. (4), Mese T. (4), Can D. (5),
Tavli V. (1)
Department of Pediatric Cardiology, Sifa University, Izmir, Turkey (1);
Department of Pediatric Cardiology, Izmir University, Medical Park
Hospital, Izmir, Turkey (2); 9 Eylul University, Science Faculty,
Statistics Section, Izmir, Turkey (3); Dr.Behcet Uz Children’s
Hospital, Department of Pediatric Cardiology, Izmir, Turkey (4);
Dr.Behcet Uz Children’s Hospital, Department of Pediatric Allergy,
Izmir, Turkey (5)

Introduction: We aimed to investigate mitral flow propagation
velocity (Vp), TAPSE, biventricular volumes, BNP and exercise
test, to explore the association between these parameters and
clinical status.
Methods: Patients with repaired TOF ( mean age, 11.6± 2.7 years,
14 boys, 11 girls) were selected from clinical database. All patients
were classified as NYHA functional class I. Forty percent of
patients had palliative shunts before corrective surgery (Blalock-
Taussig shunt in 10 patients). We obtained Vp and TAPSE.
Duration of exercise, blood pressure, maximum heart rate and
finger pulse oximetry were recorded continuously in exercise
testing. Venous blood samples for the determination of BNP
values were obtained from all subjects before and after the
exercise test.
Results: There was no significant differences between the levels of
brain natriuretic peptide before and after exercise in the study
group (p= 0.320, p= 0.321 respectively). Comparison of brain
natriuretic levels after exercise in the study group revealed that
patients who had modified BT shunt before corrective surgery had
significantly higher levels compared to patients who had not his-
tory of modified BT shunt (p= 0.013). Right ventricular end
diastolic and end systolic volume indexed to body surface area was
significantly higher in patients than controls (p= 0.001). Patient
group had higher left ventricle eccentricity index (p= 0.001). The
mean TAPSE values were significantly lower in study group when
compared with healthy subjects (p= 0.001). Vp were higher in

Figure 1. Cardiac angiography. a. Compression of the mid-left
anterior descending artery during systole (arrow). b. Same
segment during diastole (arrow).
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patient group, however there were no statistical significance
(p= 0.655). Duration of follow-up after surgery was negative
correlated with BNP level before and after exercise and positive
correlated with right ventricular end diastolic and end systolic
volume in patient group (r= 0.507, r= 0.648, r= 0.587, r= 0.598
respectively).
Conclusions: According to the mid-term results of children with
repaired TOF, we did not show any statistical difference in mitral
flow propagation velocity (Vp). Up to our knowledge, there were
no study regarding Vp. TAPSE along with BNP can be used in the
follow-up of patient with repaired TOF.

P-73
Syncope in Children; Is Rhythm Holter Monitoring
Necessary?
Uysal F., Cetinkaya F., Bostan M.O., Deniz T., Cil E.
University of Uludag, School of Medicine, Bursa, Turkey

Objectives:Holter monitoring (HM) is usually used in patients with
syncope when etiology cannot be explained with history, physical
examination and electrocardiography (ECG). Our objective was
to evaluate the diagnostic value of Holter monitoring in children
with syncope.
Patients and Methods: Databases were collected retrospectively by
analyzing the HM results of 3122 pediatric patients between
2010–2014. Gender, age at initial syncope, detailed clinical his-
tory, physical examination, 12-lead electrocardiographic and
echocardiographic results were noted using standardized form.
Results:The study included 323 patients with syncope with a mean
age of 13.21± 3.67. There were 199 female and 124 male patients.
Among all patients 284 (87.9%) had normal HM results while
there were 11 (3.4%) abnormal holter studies considered to
explain syncope. Three of these patients with abnormal HM
results explaining syncope had already been diagnosed with
previous ECG. Hence, overall diagnostic value of the Holter
examination was low as 2.4%. In contrast, diagnostic value of HM
results in patients with positive family history was found as 16,6%.
In our study, 7 patients considered as long QT syndrome
according to HM findings although the ECG revealed normal QT
measurements.
Conclusions: Detailed history have a great value in children with
syncope. Holter monitoring was determined to be unnecessary in
patients without high risk and its diagnostic value was considered
as low among these patients while it could be used for concealed
long QT syndrome especially if the syncope was associated with
positive family history and exercise related syncope even with
normal basal ECG findings.

P-74
Right ventricular affection assessed by tissue Doppler in
pediatric dilated cardiomyopathy patients
Saad I.A., Mostafa F., Mohamad N.M., NasrEldeen O.
Pediatrics Department, Faculty of medicine, Cairo University

Dilated cardiomyopathy is not purely a disease of the left
ventricle. Tissue Doppler imaging plays an essential role in
evaluation of left and right ventricular functions. Aim of the
work: we aimed to assess right ventricular systolic and diastolic
functions in patients with dilated cardiomyopathy and to
detect how much the right ventricular function impairment is
correlated with the left ventricular function using tissue Doppler
echocardiography.

Methods: Cross sectional analytical study was conducted on
30 cases with dilated cardiomyopathy their ages ranging from
2months to 12 years with median age of 2.2 years in addition to 30
age and sex matched controls. Both cases and controls were sub-
jected to tissue Doppler echocardiography. LV dimensions were
measured from M-mode and LV systolic function was calculated.
Right ventricular function was assessed by Doppler tissue S’, E’
and A’ waves; RVMPI; TAPSE and RVFAC.
Results: Right ventricular systolic and diastolic functions in dilated
cardiomyopathy were significantly impaired. Tricuspid S’, E’ and
TAPSE were significantly reduced (p< 0.05). Tricuspid S’ and E’
waves were decreased significantly with decreasing LV FS
(r= 0.518, r= 0.481) respectively.
Conclusion: Right ventricular function is definitely impaired in
patients with dilated cardiomyopathy and this function impair-
ment is correlated to the severity of left ventricular dysfunction.

P-75
Antithrombotic therapy in Kawasaki disease patients with
giant coronary aneurysm
Saito N. (1), Ebata R. (1), Takada N. (1), Honda T. (2),
Yasukawa K. (2), Hamada H. (2), Terai M. (2)
Department of Pediatrics, Graduate School of Medicine, Chiba Univ.
Chiba Japan (1); Pediatrics, TokyoWomen’s Medical University Yachiyo
Medical Centers, Chiba Japan (2)

Objective: The antithrombotic therapy in Kawasaki disease patients
with giant coronary aneurysm (GA) has not been established. The
aim of this retrospective study was to determine the outcome of
patients with GA treated with antiplatelet therapy and antic-
oagulant therapy.
Method: Subjects of this study were 16 patients with GA from 1999
to 2013 in Chiba university hospital and TokyoWomen’s Medical
University Yachiyo medical center. We compared patients in
whom cardiovascular events such as myocardial infarction (MI),
angina (AP), and silent myocardial ischemia (SMI) occurred (E
group, n= 7), and patients in whom such events did not occur
(non-E group, n= 9).We started the antiplatelet therapy and
anticoagulant therapy, using intravenous heparin administration,
when the coronary aneurysm grew up to 4 mm. When patients
got afebrile, C-reactive protein got negative and extension of GA
was settled, we changed heparin into oral warfarin (Wa) admin-
istration. We took caseation oral Wa and using only antiplatelet
therapy into consideration, when cardiovascular events did not
occur in 2-3 years after the onset of GA.
Result: The mean observation period was 8.6 years (0.75 to 13.8).
Target PT-INR was 2.0-2.5 or target TT was 15-30%. There was
no difference in the day of starting initial treatment, onset of
coronary aneurysms development, duration of fever, and obser-
vation periods between these groups. Total events in E group was
8. Five patients of these had MI and one patient with MI died.
No patient had AP. Three patients had SMI. Three events
occurred during heparin administration in acute phase; three
events occurred during antiplatelet therapy with Wa administra-
tion, two events occurred during antiplatelet therapy without
Wa administration. All five patients with GA in single-vessel dis-
ease had no cardiovascular event. Four of eight patients with GA in
double-vessel disease had cardiovascular events. On the other
hand, all three patients with GA in triple-vessel disease had
cardiovascular events.
Conclusion: The prognosis of patients in this study is unsatisfactory,
especially in patients with GAs in triple-vessel disease. It might be
necessary to undergo antithrombotic therapy longer for patients
with GAs in triple-vessel disease.
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P-76
Postoperative Complications after Mechanical Valve
Replacement in Children
Shiraga K., Murakami M., Nakajima H., Higashi K., Kobayashi H.,
Nagamine H., Aotsuka H.
Chiba Children’s Hospital, Chiba, Japan

Objectives: The purpose of this study is to elucidate the postoperative
complications after mechanical valve replacement in children.
Patients and Methods: This study enrolled 38 patients who under-
went aortic valve replacement (AVR) or systemic atrioventricular
valve replacement (AVVR). 16 were diagnosed as functional sin-
gle ventricle, and the other 22 patients had two ventricles. The
mechanical valve replacements were performed from January
1993 to December 2014. 43 replacements were done in 38
patients; 10 AVRs and 33 AVVRs. A retrospective chart review
for each patients was performed.
Results: 11 complications had occurred in 43 mechanical valve
replacements (25.6%). 6 prosthetic valve thromboses, 3 cerebral
infarctions, 1 intracranial hemorrhage, and 1 ovarian hemorrhage.
There is no coexisting or recurrent case. Table presents the
patients’ characteristics and the details of complications. 83% of
the valve thromboses occurred within 6 months after the valve
replacement. In the patients who were free from the complica-
tions, the average value of PT-INR was 2.54± 1.05 during
450 days after operation. On the other hand, the average value of
PT-INR was 1.99± 0.59 during 45 days prior to the thrombotic
complications (valve thrombosis and cerebral infarction), and it is
significantly lower than that in patients without the complications
(p= 0.036).
Conclusions: Valve thrombosis was the most frequent postoperative
complication after mechanical valve replacement in children.
83% of the valve thromboses occurred within 6 months after valve

replacement. In the patients who were free from complications,
the average value of PT-INR was 2.54± 1.05.

P-77
Towards a proposal for a universal diagnostic definition of
protein-losing enteropathy in Fontan patients
Udink ten Cate F.E.A. (1), Hannes T. (1), Germund I. (1),
Khalil M. (2), Huntgeburth M. (3), Brockmeier K. (1), Sreeram N. (1)
Department of Pediatric Cardiology, Heart Center Cologne, University
Hospital of Cologne, Cologne, Germany (1); Pediatric Heart Center,
Justus-Liebig University, Giessen, Germany (2); Department of
Cardiology, Heart Center Cologne, University Hospital of Cologne,
Cologne, Germany (3)

Objectives: The definition of protein-losing enteropathy (PLE) in
Fontan patients is variable and lacks standardization. A universal
definition of PLE would significantly contribute to better com-
parison of treatment options and outcome, thus supporting
essential clinical research in this critical area. The present study
sought 1) to determine whether a clear definition of PLE in
Fontan patients is routinely used, and (2) to identify useful diag-
nostic building blocks for composing a uniform PLE definition.
Methods: A systematic search of Medline (PubMed) was per-
formed. Two reviewers independently screened titles and
abstracts, and then evaluated full-text versions of all articles
deemed potentially relevant. Clinical studies, written in English
and comprising 4 or more Fontan with PLE were eligible for
inclusion. PLE definitions were quantitatively analysed using the
so-called ‘building block approach’, in which definitions were
fractionated in constituent pieces of diagnostic information.
Results: We identified 363 papers. In the final analysis, data from
55 published articles were extracted. A definition of PLE was used
in only 24/55 (43.6%) of the studies. PLE definitions were very
heterogeneous. We identified 6 different diagnostic building
blocks: (1) hypoalbuminemia (n= 22 studies, 91.7%), (2) hypo-
proteinemia (n= 9, 37.5%), (3) clinical presentation (n= 17,
70.8%), (4) documentation of enteric protein-loss (n= 14, 58.3%),
(5) exclusion of other causes of hypoproteinemia (n= 15, 62.5%),
and (6) hypoimmunoglobulinemia (n=1, 4.2%). Most studies used 3
diagnostic building blocks (range 1 – 5) to compose a PLE definition
(n=13/24, 54.2%). Cut-off values for laboratory parameters (serum
albumin, protein, or fecal alpha-1-antitrypsin) were frequently
incorporated in the PLE definition (n=15, 62.5%).
Conclusions: Our study emphasizes the need for a uniform and
consequent use of a PLE definition in clinical studies concerning
Fontan patients. Establishment of a universal diagnostic PLE
definition is urgently needed, and the proposed building blocks
may help constitute such a clinically useful definition.

P-78
Evaluation of the erythrocyte mechanical properties in
children with bicuspid aortic valve
Gürses D. (1), Becerir C. (1), Kılıc-Toprak E. (2), Erken G. (2),
Bor-Küçükatay M. (2)
Pamukkale University Faculty of Medicine, Department of Pediatric
Cardiology (1); Physiology (2); Denizli, TURKEY

Objective: Bicuspid aortic valve (BAV) is the most common
congenital cardiac malformation, associated with significant aortic
pathology and accounting for considerable morbidity and mor-
tality. Aortic wall abnormalities associated with bicuspid aortic
valve are due to cystic medial necrosis. Extensive loss of elastic
fibers in the tunica media caused by increased metalloproteinase

Table.

age at
operation sex

valve
type complications

days after
surgery

minimum PT-INR
during 45 days prior
   to the thrombotic 

complication

PT-INR at the
day of

hemorrhagic
complication 

intracranial 
hemorrhage 449

2Y4M F AVV valve thrombosis 6 

8M M AVV valve thrombosis 9 1.23

2Y1M M AVV valve thrombosis 38

12M M AVV valve thrombosis 162 1.60

2Y6M M AVV valve thrombosis 171 1.38

10Y7M M AV valve thrombosis 2304

11Y2M M AV cerebral infarction 237

3Y9M F AVV cerebral infarction 408 1.53

3Y0M F AVV cerebral infarction 2920 1.72

3Y6M M AVV

3Y2M F AVV ovarian hemorrhage 4245 2.77

AV aortic valve, AVV systemic atrioventricular valve

AV aortic valve, AVV systemic atrioventricular valve
*1Heparin instead of warfarin was administered because of just after
surgery.
*2Severe dehydration due to gastroenteritis was considered to be the
cause of valve thrombosis and high PT-INR.
*3No anticoagulant agent was administrated. The patient was pre-
scribed only an antiplatelet agent.
*4Heparin instead of warfarin was administered due to severe systemic
complications not associated with a prosthetic valve.
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activity and cystic medial necrosis is thought to play a role in the
pathogenesis of associated aortic wall abnormalities despite its
clinical relevance; the pathogenesis of BAV is not clearly defined.
The aim of this study was investigate the alterations in red blood
cell (RBC) deformability in this disease and possible relationship
between RBC deformability and BAV.
Methods: In this cross-sectional study, we evaluated 30 children
with normally functioning or mildly regurgitate BAV and 27
healthy children as controls. RBC deformability was measured by
laser diffraction analysis using an ektacytometer.
Results: RBC deformability was determined in 0.3 Pa, 0.53 Pa,
0.95 Pa, 1.69 Pa, 3 Pa, 5.33 Pa, 9.49 Pa, 16.87 Pa and 30 Pa. It was
reduced in all shear stresses except 0.3 Pa at the BAV patients com-
pared to healthy controls, the differences were statistically significant
for all shear stresses except 0.3 Pa, 0.53 Pa and 30 Pa (p< 0.05).
Conclusion: RBC deformability plays an important role in blood
circulation; facilitates flow of 8 μm-diameter erythrocyte through
2-3 μm-diameter capillaries. Although accumulating data in lit-
erature, shows alterations of RBC deformability in diseases such as
vasculitis, hypertension, peripheral and coronary artery diseases, no
study has yet evaluated possible changes of erythrocyte deform-
ability in BAV disease. RBC deformability was decreased at the
BAV patients compared to control group in our study. Our results
emphasize the association between RBC deformability and
BAV disease, and to our knowledge; this is the first study in the
literature. Further pathophysiological studies included the per-
ipheral vessels an addition the aortic wall are warranted to better
clarify this issue in BAV disease.

P-79
The features of the toxic metals content in malformation
locus of the heart tissues of children with CHD
Koval O.P. (1), Nagorna N.V. (1), Mokryk I. Yu. (2)
Pediatric Department of Training Research Institute of Postgraduate
Education of Donetsk National Medical University n.a. M.Gorkiy,
Donetsk, Ukraine (1); Children’s Cardiology, Cardio Surgery
Department in Institute of Urgent and Recovery Surgery n.a V.K. Gusak
of Ukraine National Medical Academy, Donetsk, Ukraine (2)

Objectives: Comparative analysis of toxic metals content in normal
heart tissue and in malformation’s locus of children with con-
genital heart diseases (CHD).
Methods:We had determined content of toxic in 107 biosubstrates
of heart and great vessels of children with CHD (n= 55), 82
sample (76.6%) presented by intraoperative bioptates. We have
selected 38 children, which had biopsies of the affected (locus
malformation) and unaffected areas of the heart. For comparative
analysis was used Wilcoxon T-test. All patients were examined by
the spectral analysis of Al, Cd, Pb, Hg, Be, Ba, Tl, Bi, As, Ni, Sb,
Sn, Sr, Ti, W, Zr, Ag, Li, B, Co, Si, V by methods of the atomic
emission spectrometry in the inductively coupled plasma and
atomic absorption spectrometry with electrothermal atomization.
Results:We revealed the presence of a wide range of toxic metals, a
total of 10 in different areas of the heart and great vessels tissues,
including malformation locus in children with CHD. The average
concentration of toxic barium, lithium, nickel and arsenic in both
investigated hearts areas had exceeded standard rates. The con-
centration level of toxic metals aluminum (p=0,011), nickel
(p<0,001), barium, strontium, lead, arsenic and titanium was higher
in malformation locus rate than in other parts of the heart.
Сonclusions: The findings indicate about feature of the content of toxic
metals in a locus malformations of the heart with a congenital defect
and suggest about possible role of aluminum, nickel, barium, stron-
tium, lead, arsenic and titanium in cardiogenesis violation in humans.

P-80
Evaluation of the clinical courses of patients who were
diagnosed with acute rheumatic fever in children
Olgun H., Ceviz N., Gulfidan E., Yolcu C., Sahin I. O.
Atatürk University, Faculty of Medicine, Department of Pediatrics,
Division of Pediatric Cardiology, Erzurum, Turkey

Introduction: Rheumatic heart disease (RHD) is an important
public health issue, particularly in the developing country, but its
true progress is unknown in our region. The purpose of this study
is to evaluate the clinical progress of patients who were diagnosed
with acute rheumatic fever (ARF) and RHD.
Methods: Medical records of patients who were diagnosed as having
ARF in our clinic were evaluated retrospectively and patients who
had at least 2-year follow-up after the diagnosis were included into
the study. Diagnosis of ARF was done by using revised Jones criteria.
Acute and chronic phase valve involvements are compared.
Results: A total of 163 children formed the study group. The follow
up period ranged from 2-11 years. During the initial attack 88.3% of
patients had carditis: mild in 86.8%, moderate to severe in 13.8%.
Among patients with moderate-severe carditis, moderate to severe
valve insufficiency was detected in at least one valve. Most common
valve involvement was mitral insufficiency (n=135, 93.8%).
At last visit rheumatic heart disease (RHD) was present in 135
valves of 102 cases; 92 mitral, 42 aortic. No valvular regurgitation
was detected in 55.9% of patients with silent carditis, and in 20.9%
with clinical carditis. In patients with mild, moderate and severe
valvular regurgitation full recovery rates at last visit were 56.7%,
20.6% and 5.5%, respectively. Recurrence rate was 2.1% among
patients who were well adapted to secondary prophylaxis, whereas
the rate was 94.4% who were not well adopted.
Conclusions: In ARF patients, recovery rate of valve insufficiency is
high if it is mild. The increased risk of progressing to severe chronic
valvar disease was associated with moderate or severe carditis and
recurrences of ARF. Regular and appropriate prophylaxis is
important to prevent the recurrence of the disease.

P-81
Evaluation of cardiac function with tissue Doppler
echocardiography in normotansive offsprings of
hypertensive parents
Kilic Z. (1), Kosger P. (1)., Yıldırım A. (1), Ozdemir G. (1), Ucar B. (1)
Eskisehir Osmangazi University, Faculty of Medicine, Department of
Pediatric Cardiology, Eskisehir, Turkey

Figure.
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Introduction: Early alterations in the cardiovascular system have
been described in the normotensive chidren of hypertensive par-
ents (NCHP) We aimed to identify left ventricular structural and
functional changes in NCHP for predicting hipertension that may
be developed in the future.
Methods: Ninety-two children who had history of parental
hypertension and 90 children whose parents were normotensive
were included to the study. The left ventricular structure and
function were evaluated by tissue Doppler imaging and conven-
tional echocardiography methods such as M-mode and pulsed
wave Doppler for this purpose in two groups.
Results: There were no statistical difference between gender, age,
weight, height and body mass index in two groups (p>0.05). The
mean systolic and diastolic blood pressure values were higher in the
NCHP group (p=0.003, p=0.001, p<0.001 respectively). Inter-
ventricular septum and left ventricular posterior wall thickness and
relativewall thickness (RWT)were higher inNCHPgroup (p=0.029
p=0.016, p=0.041, respectively). Septal and lateral mitral annular
isovolumetric relaxation time (IRT) and myocardial performances
index (MPI) with TDI were higher (p <0.001, p <0.001, p=0.001,
p=0.001, respectively), ejection timewas shorter (p=0.015, P<0.02),
septal isovolumetric contraction time (IVCT) determined longer in
NCHP group (p <0.002). There was positive correlation between
lateral and septal MPI with systolic blood pressure and a negative cor-
relation with ejection fraction (p=0.042, p=0.025, p=0.032,
p=0.044 respectively). There was no difference between septal
and lateral MPI measures for detecting ventriculare dysfunction in
normotensive children of hypertensive parents ( p>0.05).
Conclusions: Systolic and diastolic dysfunction that accompanied by
morphological changes in left ventricul were shown by TDI in
normotensive children of hypertensive parents, even if there are
not signs of clinical hypertension.

P-82
Anomalous origin of the left coronary artery from the
pulmonary artery - retrospective study of 23 years of
experience
Meyer-Szary J., Potaz P., Stanko A., Dabrowska-Kugacka A.,
Dorniak K., Waldoch A., Sabiniewicz R., Kwiatkowska J.
Medical University of Gdansk, Poland

Background: Anomalous origin of the left coronary artery from the
pulmonary artery (ALCAPA) causes severe myocardial ischemia,
global left ventricular dysfunction, and varying degrees of mitral
regurgitation. Surgical strategy to construct a two-coronary system
for a patient with ALCAPA has evolved with time but many
questions remain unanswered.
Methods: We designed a retrospective, longitudinal, descriptive
study that included patients with ALCAPA. We describe perio-
perative details such as clinical manifestations, variations in the
surgical technique and the postoperative morbidity and mortality.
Results: Eighteen children underwent surgical reconstruction of a
two-coronary system because of ALCAPA between 1991 and July
2014. Two patients were lost to follow-up, one early, one in
recent years. Heart failure was the principal cause of hospitalization
in 14/18 of our patients. Left ventricular (LV) dysfunction was
present in 14/18 and 12/14 had moderate or severe mitral
regurgitation (MR). Surgery was performed with direct coronary
reimplantation in 14/17 patients and intrapulmonary tunnel
(Takeuchi repair) in 3/17. The most common immediate post-
operative complications were: low cardiac output (10/13), pleural
effusion (3/13). There was one early postoperative death (30 days)
due to heart failure and ventricular arrhytmia. Mean follow-up (16
patients) was 12 years and 4 months (5 months–23 years). There

was 1 late death at the age of 21 caused by VF. LV function and
MR significantly improved during follow-up in all surviving
patients. Global LV function by echocardiography was 66% (55-
81%, Teichholz). Six patients had minor regional hypokinesis
which was related to the presence of myocardial scar confirmed by
perfusion scintigraphy and/or magnetic resonance imaging.
Moderate MR was present in one patient, severe in none.
Conclusions: Long-term prognosis after surgical repair of ALCAPA
is unclear. Standard echocardiography may underestimate LV scars
and perfusion deficits. Lifelong surveillance of these patients,
including magnetic resonance imaging, is recommended.

P-83
Pulmonary artery sling: associated anomalies, surgical
management and follow–up. A single center experience
Cairello F., Trocchio G., Derchi M., Ribera E., Santoro F., Torre M.,
Sacco O., Moscatelli A., Marasini M.
Giannina Gaslini Children Hospital, Genoa, Italy

Introduction: Left Pulmonary Artery Sling (LPAS) can be associatedwith
other cardiac abnormalities and tracheal compression and/or stenosis.
We describe our experience in the management of this condition.
Methods: In our centre between April 1996 and September 2014, 11
infants (5male, 6 female) underwent surgical repair of LPAS.Mean age
at the time of surgerywas 14months (range 22 days to 5 years and 9m).
In 5 patients LPAS coexisted with other cardiac abnormalities, 3 cases
underwent an initial cardiac operation, without sling correction, in one
case for critical neonatal COA, in the other two cases for misdiagnosis.
The presence of LPAS was suspected by clinical presentation and fea-
tures on chest X-ray and echocardiography. Confirmation of LPAS
was established using angiography (6 patients) or CT (5 patients).
Tracheal compression was confirmed by bronchoscopy, in 7 patients
we found a tracheal stenosis with complete rings in 5 of them, tra-
cheomalacia in 9 patients. Five patients required surgical LPA reim-
plantation with slide tracheoplasty (ST) (45%), four patients isolated
LPA reimplantation (36%), 2 patients LPA reimplantation with repair
of intracardiac anomalies (18%).
Results: Two deaths occurred in the first 30 days after surgery, one
of them after ST. Another patient requiring ECMO after ST, is
still followed-up under ventilator after two tracheal balloon dila-
tations. In the 8 long-term survivors, LPA patency was assessed
using echocardiography, angiography, CT or MR; only 1 patient
required a balloon angioplasty (PTBA). Bronchoscopy was per-
formed in all patients who underwent a ST, and 1≥ balloon tra-
cheal dilation was necessary in 3 patients.
Conclusions: LPAS has a low operative mortality and excellent long-
term patency of LPA. The simultaneous presence of other cardiac
abnormalities and/or tracheal stenosis complicates the short-and
long-term prognosis. In our center we adopt a multidisciplinary
approach. The role of imaging is crucial: in the diagnostic phase the
gold standard is Bronchoscopy and CT. A Bronchoscopy is per-
formed at 1,3,6 and 12 mounts post-surgical correction, within car-
diology follow up. If tracheal stenosis or pulmonary artery obstruction
are suspected CT or MR are performed. Angiography is performed
in presence of severe pulmonary artery obstruction.

P-84
Cardiac Output Measurement using the CO2-rebreathing
Technique during Maximal Exercise Test in Children with
Fontan Circulation
Vandekerckhove K., François C., Verdonck S., Coomans I.,
De Groote K., Panzer J., De Wolf D.
Dept Pediatric Cardiology, Ghent University Hospital, Ghent, Belgium
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Introduction: Exercise performance is decreased in children with
univentricular heart (UVH) after Fontan completion. The
mechanism of exercise intolerance after Fontan is complex. Only
few studies investigate the mechanism of decreased exercise, no
studies highlight the pump function at maximal exercise. Cardiac
output (CO) and stroke volume (SV) can be measured using the
CO2-rebreathing (CO2-R) technique during exercise test (CPET).
Methods: Patients with univentricular heart in NYHA class I who
were referred for CPET between 2010-2012 underwent CO
measurement at rest (COrest) and within 10 seconds after peak
exercise (COmax). Data were compared with children who per-
formed a normal exercise test. Stroke volume at rest and at max-
imal exercise was calculated. SVdiff and COdiff was defined as
SVmax and COmax minus SVrest and COrest. Data were
expressed as mean± standard deviation.
Results: 19 children with UVH (11,7±3,3 yrs, 38,9±9,9 kg) were
compared with 38 controls (11,24 yr±2,2, 39,6 k±10 kg). HRmax
(157,2±29,4 vs 190±11,4 bpm), VO2 max (32,1±7,8 vs
44,5± 9,7ml/min), test duration (9,9±3,6 vs 13,2±4,8min) and
load (76,5± 35,7 vs 105±41,8 Watt) were statistically different.
Respiratory exchange ratio reached 1 in both groups. 12 patients
successfully underwent CO measurement. The reason for CO-R
failure was technical (4) or non-cooperation (3). COrest (3,6±1,0 vs
5,82± 2,4 l/min), COmax (8,8±2,7 vs 13,1±5,1 l/min)(P< 0,001)
and stroke volume (SV) at rest (43,7+ /-13,7 vs 62,8+/-29,2ml/
beat) and max (71,9±18,6 vs 96,5±28,7ml/beat)(P<0,05) were
different. SVdiff (28,2±14,9ml/beat vs 34,0±14,1) and COdiff
(4,3±2,3 l/min vs 5,0 l/min) were not significantly different.
Conclusion: Children with UVH have lower maximal exercise
performance due to a combination of chronotropic incompetence
and decreased stroke volume, leading to lower cardiac output.
Stroke volume and cardiac output are decreased at rest (resp 30%
and 40% lower) and during maximal exercise (resp 25% and 33%
lower) compared to the control group. Although there also is a
tendency towards less increase in SVdiff and COdiff, the difference
of COrest and SVrest and the chronotropic incompetence are
more important to declare decreased COmax and SVmax. These
findings demonstrate that even at rest patients with Fontan circu-
lation have an important restricted pump function, worsening
more at maximal exercise.

P-85
Severe congenital heart disease: mortality and impact of
prenatal diagnosis
Vanhie E. (1), De Wilde H. (1), De Wolf D. (1), Panzer J. (1),
Vandekerckhove K. (1), Bove T. (1), François K. (1), Ramaekers P. (1,2),
Roets E. (1), Marchau F. (2), De Groote K. (1)
Ghent University Hospital, Ghent, Belgium (1); Antwerp University
Hospital, Antwerp, Belgium (2)

Objectives: Describe mortality rate of patients diagnosed with
severe congenital heart disease (CHD) in the prenatal and postnatal
setting, compare prenatal and postnatal overall mortality and
evaluate the impact of associated pathology.
Methods: Retrospective database research of 542 patients with severe
CHD, diagnosed and/or treated with CHD at the University Hos-
pital of Ghent (pre- and postnatal) or Antwerp (prenatal) between
01/01/2006 and 31/08/2014. CHD was divided in 11 pathologies:
coarctation (CoAo, N124), tetralogy of Fallot (TOF, N118), uni-
ventricular heart defect (UVHD, N105), transposition of the great
arteries (TGV,N74), atrioventricular defect (AVSD,N69), isomerism
(N15), truncus arteriosus (N11), pulmonary atresia with intact inter-
ventricular septum septum (N10), double outlet with transposition
(N9), Ebstein anomaly (N4) and double discordance (N3).

Results: Overall, CoAo was most frequent (23%), followed by
TOF (22%) and UVHD (19%).
In 162 of 542 patients (30%), diagnosis was made prenatally. In the
prenatally diagnosed group, UVHD accounted for 45%, TOF for
16% and TGA for 10%. Termination of pregnancy (TOP) was
carried out in 43% of prenatal diagnoses, 67% being for UVHD. In
the UVHD group, 11% of the fetuses had an associated genetic or
structural abnormality, in contrast to 100% of fetuses with AVSD
(6% of TOP).
Of all patients born alive (N= 477), 87 had a prenatal diagnosis.
The overall survival was 81% with higher survival rates for patients
with TGA (71/74), CoAo (111/119) and AVSD (57/64). The
overall mortality of patients born alive was 19%. Compassionate
care was given in 25 patients (29% of postnatal deaths), of which 11
had TOF with significant additional pathology. Spontaneous
pre-operative death was noted in 10 newborns. 432 patients under-
went interventional treatment with an overall survival of 88%.
Conclusion: The overall survival after diagnosis of a severe CHD is
70%, with important differences between pathology groups.
Despite organised prenatal screening, only 1/3 diagnoses is made
prenatally. Prenatal diagnosis is associated with a high mortality
due to the high incidence of TOP in our centre. Postnatal mor-
tality is 19% with a high attribution of postnatal compassionate
care, spontaneous pre-operative demise and late death related to
non-cardiac causes.

P-86
Heart rate variability is related to disease severity in
children with pulmonary hypertension
Apitz C. (1), Latus H. (1), Rink F. (1), Tiede H. (2), Schranz D. (1),
Bandorski D. (2)
Pediatric Heart Center, Justus-Liebig-University Giessen, Germany (1);
Department of Pulmonary Medicine, Justus-Liebig-University Giessen,
Germany (2)

Background: Pulmonary hypertension (PH) is characterized by
progressive pulmonary vascular remodeling and consecutive ele-
vation of pulmonary vascular resistance and pressure that may
result in chronic right heart failure, which is associated with an
increase in sympathetic tone. This may adversely affect cardiac
autonomic control. We aimed to assess whether parameters of heart
rate variability (HRV) are related to disease severity in children with
pulmonary hypertension.
Methods: Parameters of HRV [SDNN= standard deviation of
normal-to-normal intervals, SDANN= standard deviation of
mean values for normal-to-normal intervals over 5 min,
rMSSD= square root of the mean square differences of successive
RR intervals, and pNN50= proportion of the number of pairs of
successive normal-to-normal intervals that differ by more than
50 ms divided by total number of normal-to-normal interval]
were determined from Holter electrocardiograms of 17 patients
with PH (10 female, mean age 12.8±8.7 years). 13 of the 17 patients
had idiopathic PAH, 3 patients had associated chronic lung disease,
one had recurrent pulmonary vein stenosis. An additional group of
5 adolescents with Eisenmenger syndrome (EMS) was included.
Results: Patients were allocated to 2 groups according to their
disease severity: (1) Patients with severe PH (ratio of PAP/SAP
>0.75) (n= 6), (2) patients with mild PH (PAP/SAP ratio <0.75)
(n= 11). Children of group 1 had significantly lower values of
HRV [SDNN (73.8± 21.1 vs. 164.9± 38.1), SDANN
(62.2± 19.0 vs. 139.5± 33.3), rMSSD (31.0± 8.7 vs. 73.6± 22.7),
and pNN50 (5.8± 3.4 vs. 28.0± 8.8)] compared to group 2
(p< 0.0001 for all). SDNN inversely correlated with ratio of PAP/
SAP (r= -0.838; p< 0.001). EMS patients showed no significant
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difference of HRV [SDNN 157.6± 43.2, SDANN 141.2± 45.3,
rMSSD 66.8± 16, and pNN50 18± 11.6)] compared to patients
of group 2 (p> 0.05 for all).
Conclusions: According to our results, children with severe PH may
have alterations in HRV. Since HRV appears to be related to disease
severity, it may therefore serve as an additional diagnostic marker
of PH. Remarkably, although EMS patients have suprasystemic
pulmonary arterial pressures, they seem to have preserved HRV,
which might reflect a more favourable autonomic adaptation.

P-87
Long term follow up of bidirectional cavopulmonary
anastomosis patients: Multi-institutional study
El Kaffas R.M.H., El Sisi A. MD (1), Mamdouh N. MD (2),
Esmat A. MD (2), Al Sisi H. MD (3)
Department of Pediatric Cardiology MD, Cairo University Pediatric
Hospital (1); Department of Pediatric Cardiology, Ain Shams University
Pediatric Hospital (2); Department of Cardiothoracic Surgery, Cairo
University Hospital and Egypt Kids Hospital, Ministry of health,
Cairo Egypt (3)

Background: The bidirectional cavopulmonary shunt is a step
towards the Fontan operation in palliation of patients with single-
ventricle heart. The Fontan procedure is performed with children
between three and five years of age. In Egypt, there is a delayed
age of children undergoing Fontan procedure due to long waiting
lists and budget restraints on pediatric cardiac surgeries.
Aim of the work: To assess long term follow up of patients with
bidirectional cavopulmonary shunt and to determine the clinical
and hemodynamic effects of delayed Fontan procedure.
Methods: A total of 125 patients with bidirectional cavopulmonary
shunts from three centers: Cairo university, Ain Shams university
and Egypt kids hospital were followed up from January 2012 till
July 2014. At follow up, mean age was 7.5 (1.7-16 years) and
weight was 23.05 (9-58 kg). Males were 61.5%, 64% had single
ventricle morphology, 76% had additional pulmonary flow and
38.5% had prior palliative cardiac surgery.
Results: The mean age at Cavopulmonary shunt was 2.98 years
(0.4 – 12 years). NYHA was class I in 82% and II in 15%, mean
oxygen saturation was 81% (60-95). Cardiac catheterization was
done in 45%, mean Glenn pressure was 15.5 (6-28 mmHg) and
mean Nakata index was 287 (108-910). Catheter interventions
were done in 15%; seven patients had procedures to minimize the
extrapulmonary flow: closure of the shunts, collaterals, patent
ductus arteriosuus and/or device occlusion of the forward flow,
while eight patients had balloon and/or stent of pulmonary
arteries, superior vena cava (SVC) or pulmonary veins. Three
patients had occlusion of venoatrial collaterals and/or left SVC to
coronary sinus. The only significant difference was intensive care
unit (ICU) stay which was shorter in patients with additional
pulmonary flow (P value 0.016), and mean Glenn pressure which
was lower in patients with single ventricle (P value less than 0.001).
Mean survival was 11.33 years with 4% late mortality.
Conclusion: Cavopulmonary shunt can be a long term palliative
procedure for patients with single ventricle morphology in
developing countries when Fontan operation cannot be done on
time due to economic restraints.

P-88
Functional outcomes after the Ross procedure
Mueller G.C. (1), Becker O. (1), Arndt F. (1), Blohm M. (1),
Mir T.S. (1), Kozlik-Feldmann R. (1), Dodge-Khatami A. (2)
University Heart Centre, Hamburg, Germany (1); University of
Mississippi, Jackson, USA (2)

Introduction: Compared to mechanical and biological aortic valve
replacement, Ross patients do not require anticoagulation and the
pulmonary autograft has potential for growth in the aortic posi-
tion. Despite these advantages, the Ross procedure remains con-
troversial mainly due the potential risk of inducing bivalvar disease.
Little is known about functional outcome in children and adults
after Ross procedure.
Methods: Between January 1999 and December 2010, our single-
center results for the Ross procedure with analysis of morbidity,
mortality, health-related quality of life and actual exercise capacity
at midterm follow-up were performed.
Results: Thirty-five patients (70% male) underwent the Ross
procedure at a mean age of 13.5 years (0.1-49.2 years, 70% of
patients were under 18 years). Indication for surgery was com-
bined aortic stenosis and regurgitation in 53% of patients. Three
patients died during follow-up and 5 patients required re-
operation during the midterm follow-up of 6.0± 3.2 years.
Objective exercise capacity measured by peak oxygen uptake
(VO2 max) was reduced to 32.7± 8.3 (z= -1.3± 1.1) in patients
operated during childhood and adolescence, and to 28.6± 8 ml/
kg/min (z= -2.4± 0.8) in patients operated in adulthood. Quality
of life in children measured by KINDL-R questionnaire was equal
compared to healthy standard population (total score: 76.8± 13 vs
76.3± 10.1; p= 0.90). In adults patients after ROSS procedure
health-related quality of life measured by SF-36 was equal or even
better than in healthy standard population (physical health
score 54.7± 4.1 vs 48.4± 9.4; p= 0.005, mental health score
48.4± 15.1 vs 50.9± 8.8; ns).
Conclusion: Despite reduced exercise capacity at mid-term after a
Ross operation, quality of life remains good when the procedure is
performed in child- or young adulthood.

P-89
Clinicopathological investigation on children with
dysrhythmias using endomyocardial biopsy-with special
reference to histopathology between tacycardia induced
cardiomyopathy and bradyarrhythmia related
cardiomyopathy-
Yonesaka S. (1), Takahashi T. (2), Ohtani K. (2), Shimada J. (2),
Kitagawa Y. (2), Koono Y. (2), Sato T. (2), Sato A. (2), Ichinose K. (2),
Kinjo M. (2)
Department of Nursing, Hirosaki University School of Health Sciences,
Hirosaki, Japan (1); Department of Pediatrics, Hirosaki University School
of Medicine, Hirosaki, Japan (2)

Purpose: Tachycardia-induced cardiomyopathy (TIC) has gained
increasing awareness and attention, however recently not only
TIC but also bradyarrhythmia related cardiomyopathy has been
recognized. WPW syndrome with dilated cardiomyopathy
(DCM) in the absence of tachyarrhythmias is also recgnized. The
incidence of latent DCM state among dysrhythmia patients is
unclear. Accurate diagnosis of TIC and bradyarrhythmia related
cardiomyopathy is clinically important as these cardiomyopathy
can develop severe ventricular dysfunction or DCM. This study
examines the demographic, clinical and histopathological features
of dysrhythmia related cardiomyopathy in childhood with special
reference to its subtype of dysrhythmias. Cinical symptoms were
compared with baseline ECG, 2DE, EPS, MRI and endomyo-
cardial biopsy (EMB) with light microscope as well as ultra-
stractural characteristics.
Patients and Method: Between 1990 and 2012, a total of 77 patients
with dysrhythmias were enrolled, including 56 tachyar-
rhythmias;35 SVT, 2 AFL, 19 VT and 21 patients with bradyar-
rhythmias; 7 idiopathic congenital complete heart block (CCHB),
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4 myocarditis, 1 hypertrohic cardiomyopathy (HCM). Histo-
pathology was evaluated with semiquantitative morphometry.
Results: DCM was found 9 in tachyarrhythmias and 3 in bradyar-
rhythmias. Ablation was performed 29 for SVT and 5 for VT, 3
pacemaker implantation for CCHB and 1 ICD for HCM. Histo-
pathology on EMB showed abnormalities of inflammatory cell
infiltration, disarray of myocytes, vacuolar degeneraton, lysis of
myofibrils and higher % fibrosis in long-term dysrhythmia
patients. There were no significant differences in histopathological
abnormalites between both dysrrhythmias, although severer
myocardial damages was noticed in long-standing dysrhythmias
and LBBB morphology bradyarrhythmias.
Discussion and Conclusions: Although the incidence of TIC and
bradyarrhythmia related cardiomyopathy has been reported not so
frequently, some cases were present among dysrhythmia patients
in our study. Histopathology showed various abnormalities but
not specific. Persistent or recurrent tachyarrhythmias, myocarditis
and dyssynchorous ventricular contraction could be the cause of
left ventricular dysfunction, leading to dysrhythmia related cardi-
omyopathy. Abnormal accessory pathway also may include LV
dyssynchrony, leading to adverse remodeling and ventricular
dysfunction. The clinical spectrum of this complex pathology is
highly varied. EMB may still be helpful to determine etiology in
undiagnosed cardiomyopathy. Early diagnosis of dysrhythmia
related cardiomyopathy enables the start of effective treatment
with the purpose of better outcomes in this population.

P-90
Evaluation of 2283 patients with isolated ventricular
septal defect by echocardiography up to 26 years from
a single center
Eroglu A.G., Atik S.U., Sengenc E., Saltık L., Oztunc F.
İstanbul University Cerrahpasa Medical Faculty, İstanbul, Turkey

Spontaneous closure of ventricular septal defects has been reported.
While ventricular septal aneurysm is an important mechanism of
closure, it was observed that aneurysmal transformation may be par-
ticularly likely to develop left ventricular to right atrial shunt and
subaortic ridge. Here we present the medical records of 2283 patients
with ventricular septal defect to assess the rate of spontaneous closure,
aneurysmal transformation, left ventricular to right atrial shunt,
subaortic ridge, aortic valve prolapsed and aortic regurgitation.
Materials and Methods: The study population consisted of 2283
patients with isolated ventricular septal defect who had been stu-
died at our institution from 1988 to 2014 with transthoracic
echocardiography. Ventricular septal defects were classified
according to their location and relation to the tricuspid annulus
and semilunar valves. Defect size was expressed in terms of the size
of the aortic root. Defects approximating the size of the aorta were
classified as large, defects one-third to two-thirds the diameter of
the aortic root were classified as moderate and defects less than one
third the diameter of the aortic root were classified as small.
SPSS17 was used for statistical analysis.
Results:Ventricular septal defects were perimembraneous in 67.7%
(1530), trabecular muscular in 24% (548), muscular outlet in 4.9%
(112), muscular inlet 3.1% (69) and doubly committed subarterial
in 0.8% (19) and Swiss cheese in %0.2 (4). Defect size was classified
in 65.7% (1499) as small, in 17.8 (407) as moderate and 16.5 (377)
as large. The percent of spontaneous closure in perimembraneous
ventricular septal defects was %13.1 and %30.9 in muscular ven-
tricular septal defects. While aneurysmal transformation was
detected %44.2 in the patients with perimembranous ventricular
septal defect, aortic valve prolapse was the most common com-
plication (%14.1) observed during the follow ups. Left ventricular

to right atrial shunt, subaortic ridge and aortic regurgitation were
detected with the percentage of 12.3%, 3.4% and 9.2% respec-
tively in patients with perimembranous defects.
Discussion: The rate of spontaneous closure in muscular defects was
higher then the rate of spontaneous closure in perimembraneous
defects.

P-91
Exercise Blood Pressure Response In Children After Aortic
Coarctation Repair
Him Baranoglu N. (1), Akalin F. (2), Cevik S.B. (2), Cetiner N. (2),
Gunay E. (2), Bayram T. (3)
Marmara University Faculty of Medicine, Istanbul, Turkey

Objective: Despite successful repair of aortic coarctation, systemic
hypertension can persist in a significant percentage of patient. The
aim of this study was to assess blood pressure in children operated
for aortic coarctation, both at rest and after exercise.
Material-Method: Nineteen children were operated upon for aortic
coarctation. The patients data were compared with those obtained
from 19 healthy controls of the same age. Demographic and clinical
data including age at intervention, blood pressure at rest and on exer-
cise, transthorasic echocardiography and treadmill exercise test results
were evaluated. Results are compaired statisticly.
Results: Of the operated aortic coarctation patients 7(%47) were
female, 12 (%63) were male, of the control group 7 (47%) were
female, 12 (63%) were male. Mean age of patients were 12,2± 4,6
years and control group was 12,0± 2,0 years. Both groups were
compaired for weight, height, arterial tension, heart rate and
echocardiographic measurements, 24 hours blood pressure and on
exercise pressure. Nineteen patients performed a treadmill exercise
test. (Bruce protocol). The mean duration of exercise was 8,1± 2,3
minutes, mean peak heart rate was 154±22 beats per minute and
mean systolic pressure 140±26. Exercise times were found statisticaly
shorter in patient group than control group (p<0,05). Fourteen (%
73) patients had a hypertensive response during test, among whom
only five (%26) had uncontrolled blood pressure at rest. Age at sur-
gery and type of aortic coarctation repair were not associated with a
hypertensive response on exercise (p< 0.05).
Conclusion: Operated aortic coarctation patient have an alarming
prevalence of hypertension. Due to abnormal blood pressure
homeostasis, hypertension should be aggressively pursued by
ambulatory blood pressure measure assessment and exercise stress
testing in this population. In this study we found a significant
prevalence of exercise induced hypertension in patients after suc-
cessful aortic coarctation repair despite adequate blood pressure
control at rest. Exercise induced hypertension was significantly
related to higher peak gradient in the descending aorta and treat-
ment with angiotensin receptor inhibitör. These results highlight
the complexity of the aortic coarctation population and show that,
even after a good surgical result, several patients remain at high
cardiovascular risk and require long term follow up.
Key words: aortic coarctation, exercise induce hypertension, children

P-92
Determing Arterial Functions In Children Who Got
Repaired Aortic Coarctation
Him Baranoglu N. (1), Akalin F. (2), Cevik S.B. (2), Cetiner N. (2),
Gunay E. (2), Bayram T. (3)
Marmara University Faculty of Medicine, Istanbul, Turkey

Objective: Despite the apparently succesfull surgical repair of aortic
coarctation, subsequent cardiovascular complications have
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sometimes been encountered. In our study, we investigate arterial
functions by measuring carotis intia-media thickness, brachial
artery dilatation by blood stream and distensibility of the
abdominal aorta.
Material-Method: 18 patient who repaired aortic coarctation and 14
healty children take part in our study. Patient group is choosen
retrospectively. Physical examination, telecardiography, electro-
cardiography, echocardiograpy examinations. Left ventricular
systolic functions, diameters of aortic anulus, asendan aorta, arcus
aorta, isthmus and abdominal aorta in systole and diastole by M
mode echocardiography. Aortic strain, aortic distensibility and
aortic stiffness is calculated by using diameters of aortic aorta in
systole and diastole. Diameter of carotis intima media and dilata-
tion of brachial artery’s stream dependent dilatation by using linear
probe. Results are compaired statisticaly.
Results: Of the operated aortic coarctation patients, 6 (33%) were
female, 12 (66%) were male, of the control group 6 (42%) were
female, 8 (58%) were male. Mean age of patients were 12,2± 4,6
years and control groups were 13,0± 2,0 years. Both groups were
compaired for weight, height, arterial tension, heart rate and
echocardiographic measurements. Aortic strain and aortic dis-
tensibility were lower in patient group than control group but they
are not meaningful statisticaly (p>0,05). Aortic stiffness measure-
ments were found statisticaly higher in patient group than control
group (p=0,035). Carotis intima-media diameters were higher in
patient group but it is not meaningful statisticaly (p>0,05). Stream
mediated brachial artery dilatation in 1rd minute was statisticaly lower
in patient group than control group (p=0,047).
Conclusion: By means of parameters measured in operated aortic
coarctation group, being higher aortic stiffness and lower stream
mediated brachial artery dilatation, are cautinary for close follow-up
for long time and taking preventive measures for hypertension.
Key words: aortic coarctation, aortic stiffness, brachial artery
dilatation

P-93
Surgical vs Percutaneous closure of PDA: How is the
condition in preterms< 2 kg
Pamukcu O. (1), Narin N. (1), Tuncay A. (2), Baykan A. (1),
Korkmaz L. (3), Argun M. (1), Ozyurt A. (1), Uzum K. (1)
Erciyes University School of Medicine, Division of Pediatric Cardiology,
Kayseri, Turkey (1); Erciyes University School of Medicine, Division of
Cardiovascular Surgery, Kayseri, Turkey (2); Erciyes University School of
Medicine, Division of Neonatology, Kayseri, Turkey (3)

Background and Aim: There is no doubt about that symptomatic
PDA should be treated as soon as possible but treatment method in
preterms is a highly controversial topic. For long years it was used
to be known as surgical ligation is the definitive treatment. As new
devices come into the market, percutaneous techniques improve
and interventionalists become more experienced; percutaneous
closure gets more common in preterms.
In this sudy we aimed to compare efficacy and safety of PDA
closure surgically versus transcatheter method in preterms less than
2 kg. Best of our knowledge this study is the first one that com-
pares outcomes of surgery and percutaneous PDA closure in
preterms.
Material and Method: Between the dates July 1997 to October 2014
in our center PDA of 18 patients less than 2 kg were closed per-
cutaneously and 29 patients less than 2 kg operated. A comparison
was made between the data of the patients whose PDA were
closed percutaneously (GroupA) and surgically (groupB).
Results: The median patient age was 32days, in groupA and 31days
in groupB. The median weight of the patients in groupA was

1603 gr and 1288 gr in groupB. The mean PDA diameter in per-
cutaneous group was 2.8± 0.91 mm and 2.95±= 0.45 mm in
surgery group.
There was no statistically significance between 2 groups in terms of
age, defect size and additional heart defects. Only weight of
patients in percutaneous PDA closure group was significantly
more than the surgery group (p:0.004). Mean gestational age of
the patients in groupA was 30± 1.8 weeks, in groupB was
28,6± 3.5 weeks. In groupA; all cases were closed successfully
except one. having large window type PDA which was sent to
surgery. There were no major complications reported. Left pul-
monary arterial stenosis was detected in 4 patients which were all
resolved in 6 months duration.
In groupB 2 major complications like: pneumomediastinum and
chylothorax but no minor complications were reported. There
was no statistically significance between complication and success
rates between two groups.
Conclusion: Percutaneous PDA closure is the candidate for taking
the place of surgery in preterms. However, not applied routinely;
can only be done in fully equipped large centers by experienced
interventionalists.

P-94
Prevalence of non-anterior early repolarization
pattern in young teen competitive athletes in the
different sports and relation with left ventricular
remodeling
Babaoğlu K. (1), Binnetoğlu K. (2), Deveci M. (1),
Kayabey Ö. (1)
Kocaeli University, School of Medicine, Department of Pediatrics,
Division of Pediatric Cardiology, Kocaeli, Turkey (1);
Çanakkale Onsekiz Mart University, School of Medicine,
Department of Pediatrics, Division of Pediatric Cardiology,
Çanakkale, Turkey (2)

Background and Objectives: Early repolarization (ERP) on the elec-
trocardiogram (ECG) is more common among young athletes
than the general population. It has been considered a benign
finding. In some publications, especially non-anterior ERP has
been associated with increased risk of sudden cardiac arrest.
The objectives of this study were to evaluate the prevalence of
ERP in the different sports, to describe whether there is any
association between ERP and echocardiographic measures of left
ventricle (LV) remodeling or not, and to evaluate the effect of
physical training.
Methods: ERP was assessed in 140 athletes with a mean age of 13
years (range 10 to 18) from clubs for five different sports (basket-
ball, swimming, football, wrestling, and tennis) who had practiced
regularly at least 3 h per week for at least 2 years. ERP was defined
as J-point elevation≥ 0.1 mV in at least 2 leads within a non-
anterior territory (inferior [II, III, aVF] or the lateral territory
[I, aVL, V4-V6]).
Results: The overall prevalence of ERP in our study population
was 12.1% in the inferior leads, 6.4% in the lateral leads and
5.7% both leads. Non-anterior ERP was found more common
in swimmer (15.6%) and basketball player (24%) than football,
tennis, and wrestling. Although the type of exercise was not
associated with ERP, it was more common in the combined
exercise that have dynamic and static components. Weekly
training hours were not statistically different between athletes
with ERP and without ERP (9.5± 4.6 v.s 11.1± 6.0 hours
respectively). There were no associations between ERP and
echocardiographic measures of LV remodeling and LV geo-
metric pattern.
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Conclusions: Our study confirms that the frequency of inferior
ERP is very high in young athletes. Albeit the incidence is variable
from one sports to the other. Further studies are required to
understand these results better.

P-95
Congenital left atrial appendage aneurysm interfering with
preexisting pericardial effusion in an infant with
myopericarditis
Deveci M., Kayabey Ö., Babaoğlu K.
Kocaeli University, School of Medicine, Department of Pediatrics,
Division of Pediatric Cardiology, Kocaeli, Turkey

Left atrial appendage aneurysms (LAAAs) are usually congenital
and are very infrequent anomalies of the heart. Differential diag-
nosis on echocardiography involves acquired left atrial aneurysms,
extra pericardial herniation of portions of the heart, solid or cystic
para-cardiac tumors and rarely, pericardial or extra-cardiac fluid
collections. Here, we report a pediatric case of LAAA with con-
comitant myopericarditis who had a fatal course.
Case: A previously healthy, 7-month-old girl was admitted to a
state hospital with complaints of cough and respiratory distress for
several days. Because of cardiomegaly was noted on chest x-ray,
echocardiography was performed and referred to our clinic for
drainage of large pericardial effusion. At admission, she had
tachypnea, tachycardia, and poor peripheral perfusion. Immediate
echocardiography showed a large left para-cardiac chamber com-
municating with a normal-sized left atrial cavity via a wide
neck, with evidence of spontaneous echo contrast (Figure). Thus,
a giant LAAA was diagnosed. Pericardial effusion (12 mm) was
also noticed around the left ventricle (LV). Cardiac markers
were increased (BNP> 35.000 pg/ml, Troponin I: 0.79 ng/ml,
Troponin T: 0.35 ng/ml) and LV function was mild-to-
moderately impaired with an ejection fraction of 45%. So, she was
also diagnosed as myopericarditis, and appropriate management was
given. To better define the anatomical relationship of the aneurysm, a
computerized tomography was performed. The aneurysm size was
39×29mm and extended laterally toward the cardiac apex. Surgical
resection of the aneurysm was considered. However, she had cardiac
arrest after an episode of “torsades de pointes” that was unresponsive
to resuscitation on the fifth day of admission.
Conclusion: Early recognition of an LAAA is important prog-
nostically since the complications associated with this abnormality

can be devastating. Compression of LV by LAAA may adversely
affect LV systolic function. Presence of this anomaly is considered
to be a predisposing factor for fulminant course of myopericarditis
in our case.

P-96
Quality of life, posttraumatic stress disorder and other
psychiatric problems in children with tachyarrhythmias
Keleş M. (1), Gülen Şişmanlar Ş. (1), Babaoğlu K. (2),
Kayabey Ö. (2), Deveci M. (2)
Kocaeli University, School of Medicine, Department of Pediatric
Psychiatry, Kocaeli, Turkey (1); Kocaeli University, School of Medicine,
Department of Pediatrics, Division of Pediatric Cardiology, Kocaeli,
Turkey (2)

Objective: In this study, the aim was to search the quality of life,
posttraumatic stress disorder (PTSD) symptoms and other mental
health problems in children with tachyarrhythmia; and to evaluate
the variables that can affect these factors.
Methods: Thirty pediatric patients with tachyarrhythmia between
the ages of 8-18 years that had been followed up at pediatric
cardiology outpatient clinic were included in the study. Control
group consisted of age-and-sex matched 32 healthy individuals.
Socio-demographic information form, pediatric quality of life
inventory (PedsLQ), state-trait anxiety inventory (STAI-TX),
STAI-TX for children under 14 years of age, strength and
difficulties questionnaire (SDQ), general health questionnaire
(GHQ) were administered to children and the mothers in both
the study and control groups. To evaluate PTSD in the
study group, the children filled children’s PTSD-reaction index
(CPTS-RI), and the mothers filled traumatic stress symptom
checklist (TSSC).
Results: The quality of life in children with tachyarrhythmia was
not different from the control group. It was determined that the
prosocial behavior scores of patients with tachyarrhythmia were
lower than the control group, and the mothers of the patients were
more anxious than the mothers in the control group. 40% of patients
reported PTSD symptoms, in whom 2 (6.6%) had severe symptoms
of PTSD. PTSD symptoms were correlated with age at the diagnosis,
number of emergency referral, quality of life reported by children and
occupational concern for child and mother. We found that 56% of
themothers of patients had symptoms accordant with possible PTSD,
and PTSD symptoms were correlated with PedsLQ scores reported
by children and themothers, SDQ scores andmental health problems
of mothers. PTSD symptoms of the patients and the mothers were
not correlated with each other.
Conclusions: In our study, it was determined that the mothers of
children with tachyarrhythmia were anxious and anxiety level of
the mother were correlated with the mental health and quality of
life of the patients. Also, PTSD symptoms can be seen in both
children with tachyarrhythmia and their mothers. However, as
tachyarrhythmia is a paroxysmal disorder, long-term follow-up
studies are needed in these children.

P-97
Heart-Type Fatty Acid Binding Protein (HFABP),
Creatine Kinase Myocardial band (CKMB) and Cardiac
Troponin I (cTnI) Levels Before and After Pediatric
Cardiac Catheterization
Çimen D. (1), Arslan D. (2), Güvenç O. (1), Vatansev H. (3),
Kaya F. (4), Oran B. (1), Akyürek F. (3)
Selcuk University Medical Faculty, Department of Pediatric Cardiology,
Konya, Turkey (1); Training and Research Hospital, Department of

Figure. Echocardiographic view showing a giant para-cardiac
chamber communicating with a normal-sized left atrial cavity via
a wide neck with evidence of spontaneous echo contrast.
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Pediatric Cardiology, Konya, Turkey (2); Selcuk University Medical
Faculty, Department of Biochemistry, Konya, Turkey (3); Selcuk
University Medical Faculty, Department of Pediatrics, Konya, Turkey (4)

Introduction: The aim of the present study was to evaluate the
presence of cardiac injury using biomarkers during cardiac cathe-
terization in pediatric cases.
Methods: The study was conducted on patients who underwent
cardiac catheterization at our clinic for diagnostic purposes. The
first serum samples were obtained shortly before the procedure,
with second serum samples obtained 4–6 hours after the procedure
and third serum samples obtained 24 hours after the procedure.
Quantitative tests were utilized to measure cardiac troponin I
(cTnI), creatine cinaz myocardial band (CKMB) and heart-type
fatty acid binding protein (HFABP) levels in the serum samples.
Results: The study analyzed a total of 36 patients underwent car-
diac catheterization for diagnostic purposes (16 girl, 20 boy) with a
median age of 20 months (range 4–192 months) and a median
weight of 7.2 kg (range 4.3–44 kg). The laboratory findings were
as follows: cTnI, 0.19± 1.91 ng/ml (before procedure),
1.90± 2.1 ng/ml (4 hours after procedure) and 0.57± 0.66 ng/ml
(at 24 hours); and CKMB 3.62± 1.93 ng/ml (before procedure),
9.03± 8.64 ng/ml (4 hours after procedure), 3.87± 4.00 ng/ml (at
24 hours) and HFABP, 3.98± 2.09 ng/mL (before procedure),
3.93± 1.89 ng/mL (4 hours after procedure) and 3.25±1.34 ng/mL
(at 24 hours). Substantial increases were observed in the levels of cTnI
and CKMB after angiocardiography procedure, while HFABP levels
remained unchanged. The increases were even more remarkable in
patients aged below 1 year and weighing below 10 kg.
Conclusions: Myocardial injuries can occur during diagnostic car-
diac catheterization in the pediatric age group. Special attention
must be paid in cases younger than 1 year old and in those
weighing below 10 kg.

P-98
Platelet volume parameters in both cyanotic and acyanotic
congenital heart diseases
Güvenç O. (1), Yılmaz İ. (2), Çimen D. (1), Yılmaz H. (2),
Arslan D. (3), Kara F. (4), Oran B. (1)
Selcuk Univercity Medical Faculty, Department of Pediatric Cardiology,
Konya, Turkey (1); Selcuk Univercity Medical Faculty, Department of
Pediatrics, Konya, Turkey (2); Training and Research Hospital
Department of Pediatric Cardiology, Konya, Turkey (3); Selcuk
Univercity Medical Faculty Department of Public Health, Konya,
Turkey (4)

Introduction: The mean platelet volume and platelet distribution
width are parameters that indicate platelet activation and function.
The increase in mean platelet volume and decrease in platelet
distribution width demonstrates an increase in platelet reactivity
and a tendency to thrombosis. Interestingly, it is known that
individuals with cyanotic congenital heart disease are predisposed to
thrombosis.We aimed to determine the relationship between platelet
count, mean platelet volume, and platelet distribution width in
patients with cyanotic and acyanotic congenital heart disease.
Methods: This study included 40 cyanotic patients (group1) that
were followed in the pediatric cardiology clinic, 40 acyanotic
(group2) patients that applied to the outpatient clinic with heart
disease, and 40 control patients (group3) that did not have any
heart diseases. Groups were compared in terms of platelet count,
mean platelet volume, and platelet distribution width.
Results: In group1 there were 14 female and 26 male patients with
a mean age of 1.5 years (1 day-13.5 years), in group2 there were 24
female and 16 male patients with mean age of 3.6 (1 month-17

years), and in group3 there were 15 female and 25 male patients
with mean age of 4.7 years (5 days-17 years). There was no
significant difference between the groups in terms of the platelet
count. Mean platelet volume in group1 was 9.6 (8.9-10.7)
femtoliters (fl), in group 2 was 6.8 (5.9-7.9)fl, while in group3 it
was 6.9 (6.5-8.8)fl. The post-hoc analysis showed that there
was a statistically significant difference between group1 and
groups 2 and 3(p= 0.001), but no significant difference between
groups 2 and 3. Mean platelet distribution width in group 1 was 11.6
(10.4-14.6)fl, group2 was 16.9 (16.1- 17.4)fl, and group3 was 16.5
(11.8-16.8)fl. The post-hoc analysis showed that there was a sig-
nificant difference between group1 and groups2 and 3(p=0.001),
however there was no significant difference detected between
groups 2 and 3.
Conclusions: Mean platelet volume was elevated in pediatric
patients with cyanotic congenital heart disease compared to
patients with acyanotic heart diseases or patients without any dis-
ease. There is a need for further studies to investigate whether the
mean platelet volume can be used as a marker for predisposition to
thrombosis and platelet activation, and may serve as an indicator
for cardiovascular complications.

P-99
Growth differentiation factor-15 levels of before and after
treatment in children with acute rheumatic fever
Vatansev H. (1), Çimen D. (2), Arslan D. (3), Gün F. (1),
Kaya F. (4), Güvenç O. (2), Sert A. (3), Güler T. (4),
Akbayrak H. (5), Oran B. (2)
Selcuk University Medical Faculty, Department of Biochemistry, Konya,
Turkey (1); Selcuk University Medical Faculty, Department of Pediatric
Cardiology, Konya, Turkey (2); Training and Research Hospital,
Department of Pediatric Cardiology, Konya, Turkey (3); Selcuk
University Medical Faculty, Department of Pediatrics, Konya, Turkey
(4); Selcuk University Medical Faculty, Department of Cardiac and
Vascular Surgery, Konya, Turkey (5)

Introductions: We aimed to investigate the role of growth differ-
entiation factor-15 in acute rheumatic carditis by evaluating cor-
relations with acute-phase reactants and echocardiographic values.
Methods: The 32 patients were in the age group of 6–16 years
(mean 11.00± 2.6 years). We chose 32 healthy children, matched
for sex and age, as the control group: 20boys and 12 girls, aged
from 7 to 16 years (mean 11.9± 2.3 years). All patients were
examined by paediatric cardiologists. After routine cardiovascular
examination, chest roentgenogram and electrocardiogram were
obtained for all patients. All of patients were treated with oral
prednisolone. The reaction is the plasma GDF-15 level was
measured of healthy controls and also at the time of diagnosis and
6–8 weeks of the treatment for children with acute rheumatic
carditis. Cardiac diagnosis was confirmed by echocardiographic
investigation. Blood samples were drawn for analysing plasma
GDF-15 and acute-phase reactants, ESR, CRP levels at baseline
on Days 1, and at 8, weeks.
Results: There was no statistically significant difference between
baseline age, gender, body mass index. On day 0 (before the
treatment) ASO titters, ESR and CRP levels were significantly
higher in the patient group than the control group. The plasma
GDF-15 level was higher in patient group before therapy than in
controls but there were no significant differences (p:0.28). Fol-
lowing the antiinflammatory therapy, we found a progressive
decrease in plasma GDF-15 levels. There was not a significant
difference between the control group and the patient group at the
end of therapy in point of plasma prohormone levels (p:0.874).
There were no patients with a positive throat culture for group A

49th Annual Meeting of the AEPC S111

https://doi.org/10.1017/S1047951115000529 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951115000529


β-haemolytic streptococcus but all patients had supportive evi-
dence of a preceding streptococcal infection which was docu-
mented by high antistreptolysin-O titters. However, no patients
had significantly cardiac failure and no cardiomegaly was noted on
chest radiograms.
Conclusion: Plasma GDF-15 levels appears to be regulated uniquely
in the setting of a cardiac inflammatory process and plasma levels
increased to different extents in the acute stage of illness. Thus, in
order to determine the diagnosis and activation of disease, GDF-15
may be used as a biomarker of cardiac involvement.

P-100
Incomplete Kawasaki Disease With Coronary Artery
Lesion After <= 5 Days Of Fever Responded To
Antibiotics
Suda K., Nishino H., Yoshimoto H., Kishimoto S., Kudo Y.,
Iemura M., Matsuishi T.
Kurume University School of Medicine, Kurume, Japan

Objectives: Kawasaki disease (KD) is the most common vasculitis in
the developed countries and the diagnosis of KD is made by more
than 5 of 6 diagnostic criteria including >= 5 days of fever.
However, the Japanese annual survey of KD showed certain
number of patients with incomplete KD with coronary artery
lesion (CAL). The aim of this study was to identify and charactrize
patients with incomplete KD who do not fulfill the diagnostic
criteria and responded to standard antibiotics treatment but left
with coronary artery lesion (CAL).
Methods: We searched our KD database to identify patients with
incomplete KDwith<= 5 days of fever and responded to standard
antibiotics treatment but left with CAL. Based on the retrospective
medical chart review, we characterize patients’ demographics,
number of signs, treatment, location and the timing of indetifying
CAL, and the prognosis.
Results: Of 561, we found 5 patients (0.9%) that met with the
inclusion criterion. The patient’s age ranged from 2 months to 2.8
years with a mean of 14.8± 15 months old. Numbers of presented
diagnostic signs of KD were 2 or 3 except for fever. Three patients
were treated with intravenous antibiotics, 1 with oral antibiotics,
and the remaining 1 did not receive any antibiotics. CALs were
located in both coronary arteries except for 1 in right coronary artery
and were noted from 7 to 41 days after the onset. The maximum size
of CAL ranged from 3.1 to 8.0mmwith a mean of 4.7±1.4mm. All
patients were placed on oral aspirin and 1 was added warfarin. Of 5, 3
patients showed regression but 2 were left with CAL at 1 year after
the onset, confirmed by coronary angiography.
Conclusions: Though it is rare, there are certain numbers of patients
who do not fulfill diagnostic criteria of KD and respond to stan-
dard antibiotics treatment with <= 5 days of fever but left with
CAL. Pediatric cardiologists must be aware of this fact and sche-
dule timely echocardiography in these patients.

P-101
Experimental Immunohistochemical Study on Persistent
Vascular Remodeling related to Development of
Arteriosclerosis or Atherosclerosis in Kawasaki Disease
Hamaoka K., Fujii M., Yoshioka A., Kuchitsu Y., Okamoto A.,
Suzuki C., Yahata T., Nakamura A., Ikeda K.
Department of Pediatric Cardiology and Nephrology, Kyoto Prefectural
University of Medicine Graduate School of Medical Science, Kyoto, Japan

Introduction: Atherosclerotic coronary heart disease has recently
emerged as a clinical issue among young individuals with a history

of Kawasaki disease (KD), which is a systemic vasculitis unique to
children. However, whether or not and how KD promotes
atherosclerosis remains unclear. We hypothesized that, analogous
to the pathogenesis of arteriosclerosis or atherosclerosis, endothe-
lial injury and the resultant intimal thickening are induced in
coronary arteries after attenuation of vasculitis.
Methods: We used a rabbit model of KD developed by Onouchi
et al. and performed histopathological analysis of the coronary
arteries at acute (1, 3, 5, and 7 days) and chronic (3 months) phases
of the disease.
Results: In these rabbit models, a pan-arteritis with significant
intimal cellular hypertrophy was histologically detected in the
acute phase, and arterial intimal thickening was observed during
the chronic phase. Immunohistochemical analysis of the coronary
arteries revealed that the thickened intimal lesions observed during
the chronic phase comprised abundant α-smooth muscle actin
(α-SMA)-positive cells, most of which concomitantly expressed
vascular cell adhesion molecule-1 and nuclear factor-κB. Although
macrophages positive for RAM11 were barely detected, macrophage
colony stimulating factor was strongly expressed in migrating smooth
muscle cells in the intimal layer. In addition, the accumulation of
proteoglycan as extracellular matrix was distinctly visible in the
thickened intima, indicating progressive accumulation of lipids and
proliferation of smooth muscle cells within the lesion.
Conclusions: These findings suggest that, in KD-associated vasculitis,
the migration of α-SMA-positive cells into the thickened intima
might induce continuous vascular inflammation and remodeling,
which might progress to coronary arteriosclerosis or atherosclerosis.

P-102
Risk Factors in Developing Coronary Artery
Abnormalities Among Children With Kawasaki Disease
Palon A.K., Del Rosario J.J., Arceo-Plucena L.P.
Philippine Children’s Medical Center, Quezon City, Philippines

Introduction and Objective: Kawasaki disease is an acute febrile illness
seen in childhood, with 80% of the patients less than 5 years old. It
affects the medium sized arteries with predilection of the coronary
arteries, causing coronary artery abnormalities. The main objective
of this study is to determine the risk factors for developing cor-
onary artery abnormalities based on sociodemographic factors (age
and sex), laboratory examinations (hemoglobin count, white
blood cell count, platelet count, erythrocyte sedimentation rate,
C reactive protein), and the timing of treatment with intravenous
immunoglobulin.
Method: This is a case control retrospective study. All children up
to 5 years of age, who have met the inclusion criteria, admitted in
our institution from 2000 to 2012 with Kawasaki disease were
included in the study and divided into two groups according to
age. Patients 1 year old and below belonged to group A, and
patients beyond 1 year old belonged to group B. Their risk factors
were identified, analyzed, and compared using Chi Square test,
conditional maximum likelihood estimate, and logistic regression
analysis.
Results: Two hundred six records were reviewed and analysed.
Twenty six out of 83 patients in group A and 34 out of 123
patients in group B developed coronary artery abnormalities.
There were more males who developed coronary artery
abnormalities in group A but there were more females in group B.
Lower hemoglobin levels (less than 105 milligram per decilitre) in
patients with coronary artery abnormalities were mostly seen in
group A as compared to group B. Leukocytosis (more than 12,000
cells per cubic millimetre), thrombocytosis (more than 400,000
cells per cubic millimetre), elevated C reactive protein (more than
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6 milligram per litre), and elevated erythrocyte sedimentation rate
(more than 10 for males and 20 for females) were evident in both
groups. Timing of treatment with intravenous immunoglobulin
was at an average of 8.67 days for group A and 8 days for group B.
Only thrombocytosis, with a p value of 0.02, was statistically
significant.
Conclusion: Thrombocytosis is a risk factor in developing coronary
artery abnormalities among patients up to 5 years of age with
Kawasaki disease.

P-103
Safety and tolerability of Bisoprolol treatment in children
Konta L., Szepesvary E., Ford K., Mangat J., Kaski J.P.
Great Ormond Street Hospital, London, United Kingdom

Introduction: Bisoprolol is a widely used beta-blocker in adults due
to its pharmacokinetics and cardioselective properties. However,
its safety and efficacy is unknown in children. The aim of this
retrospective study was to determine the safety and tolerability of
bisoprolol in a large paediatric population.
Methods: The indications, the dosage and outcome of 184 con-
secutive children commenced on Bisoprolol treatment between
October 2003 and May 2014 were retrospectively reviewed.
Results: Indications for Bisoprolol were long QT syndrome
(n= 59), hypertrophic cardiomyopathy (n= 34), ventricular
arrhythmias (n= 22), supraventricular tachycardia (n= 19), atrial
arrhythmias (n= 17), aortic root dilation (n= 11), cardiac dysau-
tonomia (n= 10), hypertension (n= 6), repolarization abnormal-
ities with a family history of SADS (n= 2), ARVC (n= 2), LV
diastolic dysfunction (n= 1) and CPVT (n= 1).
Bisoprolol treatment was started at a median age of 12.8 years
(range 0.4–18.8 years) in 176 patients. Median starting dose was
1.25 mg (range 0.625 mg–10 mg) in 174 patients. The initial dose
was higher when converted from another beta blocker. The dose
was up-titrated as tolerated and clinically-indicated. 150 patients
were on Bisoprolol at their last clinical appointment with a median
dose of 2.5 mg (range 1.25 mg–10 mg).
Side effects were documented in 39 patients (21.2%): lethargy
and/or tiredness (n= 22); dizziness/lightheadedness (n= 4);
headaches (n= 2); sleep disturbance (n= 5); epigastric pain and
dizziness (n= 2); blurred vision (n= 1); worsening eczema (n= 1);
decreased exercise tolerance (n= 1), unknown (n= 1).
Bisoprolol was discontinued in 54 patients (at a median
4.45 months (range 2 days – 5.04 years): due to side effects in 23
(12.9%); no longer required in 20 (successful RFA n= 8, sched-
uled RFA n= 2, no arrhythmia/symptoms recurred n= 4,
deceased n= 2, on Berlin Heart n= 2, heart transplantation n= 2);
it was not effective in 7; patient’s non-compliance in 3; changed to
another medication once prescription run out in 1.
Conclusions: Bisoprolol is safe and relatively well tolerated in
children. Further prospective studies are required to establish its
efficacy in specific paediatric indications.

P-104
Postoperative outcome in infants with aortic coarctation of
the aorta
Chareyras C. (1), Veyrier M., Joly H., Bakloul M., Henaine R.,
Metton O., Pangaud N., Bozio A., Ninet J., Di Filippo S.
Department of Pediatric Cardiology, Cardiovascular Hospital Louis
Pradel, Lyon, France

This study was to assess pronostic factors of outcome, in neonates
and infants with coarctation of aorta (COA).

Methods: Single-center analysis of clinical and echocardiographic
data of neonates and infants <1 year of age with COA.
Results: 275 cases were included, diagnosis was suspected prenatally in
95 cases. Heart failure (HF) was the main symptom, absent in patients
prenatally diagnosed (p<0.0001). Diameter of isthmus (AOI),
transverse arch (TrAO ) and AAO were lower in antenatal cases.
Systolic fraction was decreased in patients diagnosed after birth. Pre-
operative HF was associated with narrowest AOI, AAO, TrAO and
decreased LVSF. PGE was administred in 53% preoperatively and
mechanical ventilation in 39%. Among 275 confirmed COA, 272
underwent Crafoord operation, at mean age 29 days (median 12 days)
and mean time after admission 3.4 days. Residual postoperative aortic
gradient was observed in 18 cases (6.7%), and spontaneously dis-
appeared in the majority of them within 2 postoperative days.
Median hospital stay was 11 days. Survival was 98.5%. Restenosis
occurred in 20cases (7%), was related to postoperative AOIdiameter
and gradient, and AAO, andwas more frequent in patients<1month
at surgery (8.5%). Mortality was associated with Shone complex and
parachute mitral valve (p<0.0001), LVdiameters (p=0.02), ICU
stay (p<0.0001), hospital stay (p=0.02).
Conclusion: Antenatal diagnosis impacts on early outcomes of
neonates with COA. Postoperative isthmus diameter and gradient,
and <1 month age at surgery impact on the risk of restenosis.

P-105
Long term outcome and survival of neonates with total
anomalous pulmonary venous return
Lemaire A., Metton O., Mitchell J., Veyrier M., Ducreux C.,
Henaine R., Bakloul M., Ninet J., Di Filippo S.
Department of Pediatric Cardiology, Cardiovascular Hospital Louis
Pradel, Lyon, France

The aim of this study was to assess long term survival of children
with total abnomalous pulmonary venous return (TAPVR).
Methods:Clinical, echocardiographic, and long term complications
and reinterventions were assessed in all cases diagnosed with
TAPVR from 1973 to 2014.
Results: 180 patients were diagnosed with TAPVR: 78 supra-
cardiac 43%, 48 intracardiac 27%, 35 infracardiac 19% and 19
mixed 11%. Mean FU was 11 years. One hundred and fourty two
patients survived in-hospital stay (79%). The incidence of late
complications was 19.6% (28 cases): 8 pulmonary veins stenosis, 5
residual ASD or partial APVR, 3 vena cava stenosis, 3 right to left
atrial shunt, 3 neurological sequelae and 6 miscellaneous.
Duration of bypass, mixed pattern TAPVR and preoperative
mechanical ventilatory support were significant risk factors for late
complication respectively p= 0.01, p= 0.0023 and p= 0.09).
Eight patients suffered from late pulmonary venous stenosis, of
whom 7 died (6 in the early course after redo surgery and 1 before
reoperation) and 6 were operated on before 2000.
Sixteen patients were reoperated on for pulmonary venous ste-
nosis (7), residual ASD or partial PVR (5) and vena cava stenosis
(4). Twelve late deaths occurred (6.7%), 5 from non cardiac causes
and 7 due to pulmonary veins stenosis.
Survival was 80%, 75%, 70% and 65% at respectively 1 year, 10
years, 20 years and 40 years of FU. Survival was significantly lower
in infracardiac type (p= 0.0017). Overall 131 patients survived of
whom 84.7% are in NYHA class I with none ongoing cardiac
medication. Pulmonary pressure levels range within normal value
in 109 cases (83%), grade I PHT persists in 9 (7%).
Conclusion: Overall late outcomes of patients with TAPVR is
favourable, and the infracardiac type is associated with the lowest
survival rates. Pulmonary veins stenosis is a rare but lifethreatening
late complication.
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P-106
Pulmonary Vasodilators Treatment in Failing Fontan:
Data from the Spanish Registry for Pediatric Pulmonary
Hypertension (REHIPED)
Rodriguez Ogando A. (1), Garrido E. (2), Labrandero C. (3),
Blanco C. (4), Grueso J. (5), Mendoza A. (6), Albert D.C. (7),
Del Cerro M.J. (2)
Gregorio Marañon University Hospital, Madrid. Spain (1); Ramón y
Cajal University Hospital Madrd, Spain. (2); La Paz University
Hospital, Madrid, Spain (3); University Hospital A Coruña, Spain, (4);
Virgen del Rocío University Hospital, Seville, Spain (5); 12 de Octubre
University Hospital, Madrid, Spain (6); Vall d’Hebron University
Hospital, Barcelona, Spain (7)

Introduction: Proteing losing enteropathy (PLE) and Plastic Bron-
chitis (PB) are a growing cause of morbidity, as survivors of the
Fontan operation continue to age. Both disorders can lead to dead,
describing a poor prognosis, with a reported 50% mortality at 5-
years after diagnosis. Limited data suggest the succesfull use of
pulmonary vasodilators (PV) as a treatment strategy. Our purpose
was to study the clinical/hemodynamic findings and survival of
patients who had received PV for PLE/PB.
Methods: From 2009 to 2014, 26 Fontan patients receiving PV
following diagnosis PLE/PB (84% PLE) were identified from
clinical database at the Spanish Pediatric Pulmonary Hypertension
Registry. Data were collected retrospectively.
Results: Mean age at PLE diagnosis was 10.4 (5.1-20) years. Fontan
operation was performed at 5.9 (2.4–8.7) years of age. Fontan opera-
tion to PLE/BP diagnosis was 4.5 (0.2–13.2) years. Diagnosis of PLE/
BP to PV startedwas 8.4months. Transplant-free-survival or deathwas
88.5% at 5-years. Treatment achieved complete resolution of clinical
symptoms and laboratory values in 6 patients (23%). Symptomatic and
functional class improvement was achieved in 16 patients (61%) at 6-
months follow-up, but this symptomatic improvement lasted only in 7
patients (27%) at 12-months follow-up, and 6 patients (23%) at 24-
months follow-up. Patients who died or received a heart trasplantation
(HT), had lower cardiac index (2.36+/-0.3 vs. 3.47+/-1 l/min/m2;
p= 0.002), lower mixed venous saturation (Sv02) (67.5% vs. 73%;
p= 0.005), andNYHA functional class>2 at diagnosis, and later they
began therapy with PV (2.8 vs. 0.6 years post-diagnosis,p=0.042). In
12 patients, in which clinical outcome was not satisfactory, an
hemodynamic assessment was repeated. Only significant change was
observed in the Sv02(Pre-treatment: 67% vs. Post-treatment: 72%;
p= 0.03). However, a trend towards decreased central venous pres-
sure and decreased cardiac index, as a result of intensive management
after PLE/PB diagnosis, was observed.
Conclusions: PV have potential to improve symptoms and delay
need for HT in this patient population. Although, the success rate
of PV (associated to conventional therapy) was not superior to the
previous reported series. As resolution always happened in the first
6-12 months after treatment, HT should be considered in any
PLE/PB when there hasn’t been response after that period.

P-107
Evaluating markers of positive response on therapy and
survival of children with pulmonary arterial hypertension
in Russia
Miklashevich I.M., Shkolnikova M.A.
Research and Clinical Institute for Pediatrics at the Pirogov Russian
National Research Medical University (Moscow, Russia)

Objective: to evaluate an association between clinical, functional
and haemodynamic features, current treatment options and out-
comes in children with pulmonary arterial hypertension (PAH).

Methods: 50 consecutive patients with PAH were included and
followed up through Jan 2011 - Dec 2014; mean age at 9.4± 5.4
and 51% were males. Tests included routine cardiological exam-
ination; echocardiography, CT angiography and scintigraphy;
six-minute walk test (6MWT) in children aged 7+ ; right right
heart catheterization (RHC) and acute pulmonary vasodilator
testing in 63% of pts. Kaplan Meier Method and Cox proportional
hazard model were employed for testing differences in survival.
Results: PAH was associated with congenital heart defects in 42 pts
(84%), with portal hypertension in 2 pts (4%). In 21 pts (42%)
more than one associated conditions were found. 34% of children
were with Down’s syndrome. Associated conditions were not
identified in 12% patients. They were classified as having idio-
pathic PAH. Late diagnostics of PAH in children was observed in
71% of pts. At first examination 29% of pts had functional class
(FC) II, 65% of pts had FC III; and 6% - FC IV. Mean pulmonary
artery pressure varied from 30 to 105 mmHg, and pulmonary
vascular resistance (PVR) varied from 8.5 to 29.3 UW. Median
cardiac index was 1.9± 0.5 L/min/m2 and median arterial oxygen
saturation was 90± 2.7%. Patients were treated with sildenafil
(n= 4), bosentan (n= 25), combination therapy by bosentan and
sildenafil (n= 16), bosentan, sildenafil and Inhaled iloprost (n= 5).
The atrioseptostomy was performed in 4 pts. Median duration of
follow-up was 42 months. Reduction of dyspnea and improve-
ment of RV function were observed in 22% of pts. 6MWT dis-
tance increased by 116.2± 12.7 m, PVR decreased by 8.9± 3.4
UW. Five IV class pts have died. Reduction of dyspnea,
improvement of RV function and increased cardiac index are
significantly associated with positive response to therapy.
Conclusions: Pediatric PAH frequently presents with associated
conditions and syndromal abnormalities. FC and hemodynamic
parameters are the strongest predictors of survival in children with
PAH. There are no statistically significant sex differences in inci-
dence, age at onset, disease severity.

P-108
Analysis of different methods of evaluation of myocardial
hypertrophy in children with arterial hypertension
Trunina I.I. (1,2), Sharykin A.S. (1,2), Telezhnikova N.D. (2),
Rybalko N.A. (2), Karelina E.V. (2), Vaneeva A.M. (2),
Izimarieva D.V. (1)
N.I. Pirogov Russian National Research Medical University, Moscow,
Russia (1); Z.A. Bashlayeva City Children’s Hospital, Moscow,
Russia (2)

Basics: To analyse indexes of evaluation myocardial mass (MM)
and myocardial hypertrophy (MH) in teenagers with arterial
hypertension.
Methods: 106 boys of 15± 1,6 years old. We excluded teens with
secondary hypertension and those, who recieved hypotensive
therapy during≥ 3 weeks. All patients were divided into 2 groups:
1st – with ambulatory hypertension I (n= 22) with Systolic blood
pressure (SBP) load 25-50%, 2 d – with severe ambulatory
hypertension (n= 84) and SBP load over 50%. From all the group
35 (33%) boys had normal body mass, 71 (67%) had increased body
mass index (BMI), including 43 (40,6%) with obesity. 11 patients
from 1st group (50%) and 60 (71.4%) from the 2nd group had
increased BMI. In every patient we performed transthoracic
echocardiogram (TTE), estimation of myocardial mass, ambula-
tory blood pressure monitoring with calculation indexes of SBP
load. We focused on 6 indexes to estimate MH: 1) мм/Height2,7
(>45 g/м2,7), 2) мм/Height2,7(>48 g/м2,7), 3) мм/Height2,7
(>51 g/м2,7), 4) zMM(F) (>1,65), 5) мм/BSA(>115 g/м2), 6)
мм/Body Weight(>3,0 g/kg).
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Resutls: frequency of MH varied from 11.3% to 35.9%, depending
on the chosen index. MM correlated with SBP and SBP load.
Hypertrophy was frequent in patients with severe ambulatory
hypertension (28,6%, p< 0,05) and with obesity (p< 0,05). The
highest frequency of MH (n= 46 (43.4%)) was recieved using the
1st index: мм/Height2,7(>45 g/м2,7). While using 1-4 indexes,
that did not include body weight percentage of MH remained
high in obesity teens: 34% (n= 24), 27% (n= 19), 18% (n= 13),
21% (n= 15) corresponding with the index list. Analyzing average
indexes (мм/Height2,7 и zMM(F)) the number of patients with
MH was reliably higher in those with severe ambulatory hyper-
tension, than in ambulatory hypertension I: 24 (28,6%) and 1
(4,5%), p< 0,05. Last two indexes (мм/BSA(>115 g/м2), мм/
Body Weight(>3,0 g/kg)) could not detect MH in children with
obesity, while other indexes confirmed hypertrophy.
Conclusion: severe ambulatory hypertension is more often in obe-
sity children: OR= 3,48 (CI 1,07-11,28). Exceeding 95th %tile of
SBP is a main reason of appearance of MH. Most adequate indexes
to detect MH in teens are мм/Height2,7(>48 g/m2,7) и zMM(F)
(>1,65). Indexes мм/BSA, ММ/Body Weight are not reco-
mended to use in obesity teenagers.

P-109
Can progression of pulmonary vein stenosis be stopped by
lobectomy of affected lung?
Christensen A.H. (1), Seem E. (2), Døhlen G. (1)
Department of Paediatric Cardiology, Oslo University Hospital, Oslo,
Norway (1); Department of Thoracic and Cardiovascular Surgery, Section
of Congenital Cardiac Surgery, Oslo University Hospital, Oslo,
Norway (2)

Introduction: Primary pulmonary vein stenosis (PVS) is considered a
progressive disease caused by neoproliferation of myofibroblasts
induced by local or peripheral signaling. However advances in sur-
gical and interventional treatment, there is still long-term morbidity
and mortality. We present radical surgery as a treatment option.
Method: A seven year follow up of three patients with PVS
who were treated with lobectomy or pneumonectomy between
2007- 2008.
Results: Patient one: Term female with a birth weight of 2980 g,
diagnosed at 3 months of age with a stenosed upper right pul-
monary vein. She had complicating interstitial pulmonary disease.
Mean pulmonary pressure was 29 mmHg at diagnosis. She was
initially stented, but 3 months later treated with bilobectomy of
the upper and middle right lobe because of severe re-stenosis.
Mean pulmonary pressure was 60 mmHg at surgery. Follow up
catheterization demonstrated reduced pressure. However, a pro-
gressive narrowing of the left lower pulmonary vein was identified
and the patient died at 2 years of age from a respiratory tract
infection.
Patient two: Preterm female born at 28 weeks gestational age with a
birth weight of 868 g, diagnosed at two months of age with two
atretic right sided pulmonary veins. She was treated with right-
sided pneumonectomy. At 7 year follow-up she is doing well with
height and weight for age just below the 3rd percentile.
Patient three: Preterm female born at 25 weeks gestational age with
a birth weight of 525 g, diagnosed at 7 months of age with an
atretic left upper vein and a narrowed left lower vein. Mean pul-
monary pressure at diagnosis was 51 mmHg. She underwent
lobectomy of the left upper lobe. Her mean pulmonary pressure
was reduced to 26 mmHg after three weeks and 22 mmHg after
one year. Today no signs of re-stenosis are seen. She is healthy
with weight for age on the 10th percentile and length for age on
the 25thpercentile.

Conclusion: PVS still carries a high rate of morbidity and mortality.
Radical treatment with lobectomy or pneumonectomy of tissue
containing severely stenosed veins might slow or halt disease
progression.

P-110
Automated Electronic Diagnosis of Pathologic and
Innocent Murmurs
Lai L.S. (1), Schriefl A.J. (2), Reinisch A.J. (2), Unterberger M.J. (2),
Redington A.N. (3)
Children’s Hospital of Eastern Ontario (CHEO), Ottawa, Canada (1);
CSD Labs GmbH, Graz, Austria (2); Cincinnati Children’s Hospital
Medical Center, Cincinnati, USA (3)

Introduction: Approximately 50% of children have heart murmurs, but
only <1% are clinically relevant pathological murmurs. The majority
of elective referrals made to paediatric cardiologists result from the
inability of general practitioners/paediatricians to distinguish between
innocent and pathologic murmurs. We improved and validated a
computational algorithm to automatically detect pathologic and
innocent murmurs from recorded phonocardiograms (PGCs).
Methods: Patients from general paediatric cardiology clinics in
CHEO were recruited (November-December 2013). The cardi-
ologist recorded PCGs using an electronic stethoscope. Two
PCGs per patient were recorded at the loudest location for 15-30
seconds; one PCG free-breathing, one PCG with breathhold. If
the patient could not breathhold then both PCGs were recorded
free breathing. The PCGs were exported as standard .wav audio
files to be used in the further testing of the algorithm.
Results: N=106 patients (2 days-18 years, mean age 8 years). 57%
(60/106) males. 85% (90/106) of the patients had echo confirmation
of the murmur diagnosis. 39% (41/90) had pathologic murmurs, 15%
(16/90) had innocent murmurs and 31% (33/90) had no audible
murmur. Of the patients referred for assessment of a murmur 86%
(12/14) were not pathologic. 10/12 murmurs were diagnosed as
innocent by the physician of which 1/10 was confirmed by echo.
2/12 patients had no audible murmurs at the time of auscultation.
An analysis of the algorithm’s performance to distinguish patho-
logic from innocent murmurs yielded a sensitivity and specificity
of 95% and 93%, respectively. This was performed on 66 randomly
selected PCGs that were used in the training of the algorithm (all
free breathing, echo confirmed diagnosis in 54/66, pediatric car-
diologist confirmed in 12/66). The performance on 30 randomly
selected PCGs that were NOT used in developing the algorithm
resulted in a sensitivity and specificity of 83% and 100%, respec-
tively (all breath-held, echo confirmed diagnosis in 24/30,
pediatric cardiologist confirmed in 6/30).
Conclusions: We successfully show that it is possible to utilize a
computational algorithm to diagnose electronically recorded
PCGs accurately. With echocardiogram as a gold standard, despite
breathing and noise, this algorithm can detect murmurs with high
sensitivity and specificity.

P-111
Outcomes of coronary artery lesions after neonatal arterial
switch operation
Mostefa Kara M., Raimondi F., Khraiche D., Vouhe P.,
Boudjemline Y., Raisky O., Bonnet D.
Hopital Necker Enfants Malades, Centre de Reference Malformations
Cardiaques Complexes M3C, Paris, France

Background: Coronary artery lesions (CL) are the main cause of
morbi-mortality after arterial switch operation (ASO) for
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transposition of the great arteries (TGA). Outcome and treatment
of CL after ASO has been scarcely reported.
Objective: To study the long-term outcomes of CL after ASO.
Methods: We identified 75 patients with CL after ASO over a
period of 30 years. CL were either ostial or proximal, and involved
the left main stem in 34 patients, the left anterior descending artery
in19, the circumflex artery in 10, and the right coronary artery in
12 patients.35% of patients were symptomatic and diagnosed at
time of an ischemic event. The remaining 65%were asymptomatic
and diagnosed during a systematic screening. In this group, myo-
cardial ischemia (MI) was demonstrated in 45% of patients.
Results: First intention treatment was coronary revascularization in
32 patients (43%) (surgical angioplasty in 25, graft by-pass in 3,
percutaneous balloon dilatation in 5), medical treatment in15
(20%), and surveillancein 25 (33%). Three patients died before any
treatment. Mean follow up was 10.6± 7.9 years. Survival was 90%
at 20 years. A second intention treatment was needed because of a
new anatomical lesion or new onset MI in 27% of patients who
received medical treatment as first line therapy, in 20% of patients
who were not treated, and in 12.5% patients who underwent
revascularization. Overall, revascularization was performed in 73%
of symptomatic patients, 72% of asymptomatic patients with MI,
and in 22% of asymptomatic with no MI at diagnosis. At last
follow-up, one patient has a residual MI.
Conclusion: Coronary lesions after ASO are not uncommon. In
patients with MI, revascularization seems to be the treatment of
choice. In non-ischemic patients at diagnosis, early revasculariza-
tion needs to be considered in light of the severity of the lesion and
as MI can appear during follow-up.

P-112
Myocardial fibrosis detected by cardiac magnetic
resonance imaging in children with hypertrophic
cardiomyopathy
Raimondi F., Donato Acquaro G. (2), Todiere G. (2), Guillard O. (1),
Khraiche D. (1), Bonnet D. (1)
M3C-Necker Enfants malades, Université Paris Descartes, Sorbonne
Paris Cité, Paris, France (1); Fondazione G. Monasterio CNR Regione
Toscana, Pisa, Italie (2)

Background:Contrast-enhanced cardiovascular magnetic resonance
with late gadolinium enhancement (LGE) has emerged as an
in vivo marker of myocardial fibrosis, although its role in stratify-
ing sudden death risk in pediatric hypertrophic cardiomyopathy
(HCM) remains incompletely understood.
Here, we sought to determine the prevalence of LGE in children
with HCM with different causes and its relation with left ven-
tricular mass and geometry.
Methods: CMR protocol included T2 weighted sequence in short
axis view, TRIPLE IR FSE sequence, cine SSFP in short axis,
two-chamber, three and four chamber view without contrast and
perfusion analysis and late enhancement after injection of contrast
agent. If left ventricular wall thickness was asymmetric, the size and
location of relatively thickened segments were noted.
Results: A total of 74 children were included. Age at diagnosis was
3 years (range 1 day to 16 years). Mean age at CMR was 11 years
(range 1-18 years). CMR was successfully performed in all
patients, revealing a better performance in comparison to echo-
cardiography to define precisely the anatomy of LV hypertrophy.
Mean LV mass was estimated at 94± 41 gr/m2. LV hypertrophy
was concentric in 35 patients, asymmetric in 39 patients, with
evidence of LV non-compaction aspect in 10 patients. Right
ventricular hypertrophy was observed in 7 cases. LGE was detec-
ted in 6 patients within the septum and in 1 patient in apical wall.

Perfusion defects were present in 5 patients in papillary muscles.
LV ejection fraction was< 55% in 7 patients. We found no cor-
relation between LV mass, LV outflow tract obstruction or geo-
metry of the hypertrophy and the presence of LGE. Children with
LGE did not have more cardiac events than those without.
Conclusion: In our series, the prevalence and extent of LGE in
children with HCM was rare compared to adults with HCM.
Furthermore, LGE was not associated to adverse events, such as
sudden death that also occurred in patients without LGE.

P-113
Cardiac biomarkers in newborns with congenital heart
defects
Neves A.L. (1,2), Cabral M. (3), Leite-Moreira A. (1,2), Monterroso J.
(1), Ramalho C. (1,2), Guimarães H. (1,2), Barros H. (2,3),
Guimarães J.T. (1,2,3), Henriques-Coelho T. (1,2), Areias J.C. (1,2)
Centro Hospitalar S. João, Porto, Portugal (1); Faculdade de Medicina,
University of Porto, Portugal (2); Institute of Public Health, University of
Porto, Portugal (3)

Introduction: BNP is released from the ventricular myocardium in
response to stretching of the ventricular wall. Troponin I, myoglobin
and CK-MB are biomarkers of cardiomyocyte injury widely used
in the management of adult patients. The role of these biomarkers in
neonates is still not established. The purpose of this study was to
evaluate the diagnostic and prognostic value of cardiac biomarkers in
newborns with congenital heart disease (CHD).
Materials and Methods: Cohort consecutive study of 54 newborns,
34 with prenatal diagnosis of CHD admitted at the Neonatal
Intensive Care Unit and a control group (n= 20) of healthy
newborns delivered in the same tertiary hospital. Plasma levels of
cardiac biomarkers (BNP, troponin I, myoglobin and CK-MB)
were evaluated and echocardiogram performed within the first
24 hours of life. Patients were followed during the first 28 days of
life (neonatal period) and accordingly with the outcome categor-
ized as surgical or conservative-treatment group.
Results and Discussion:Median BNP was higher in patients with CHD
than in controls (43.3 vs. 19.8 pg/mL; p=0.001). From the 24 patients
with CHD with a surgical indication, 10 underwent cardiac surgery
during neonatal period. BNP was higher in patients that had cardiac
surgery during the neonatal period (73.7 pg/mL) than in those dis-
charged home without surgery (25.6 pg/mL; p=0.016). A BNP cut-
off point of 35.85 pg/mL predicted neonatal surgery (sensitivity 90.0%
and specificity 64.3%).Median (P25-75) levels of CK-MBwere higher
in patients that had cardiac surgery in the neonatal period [7.35 (4.90-
13.40) ng/mL] than in patients who were discharged home without
surgery [4.2 (2.60-5.90) ng/mL; p=0.032]. Troponin I and myoglo-
bin levels were not significantly different between conservative treat-
ment and surgical group. BNP and CK-MB levels correlated with the
tissue Doppler image (TDI) peak early diastolic velocity of the mitral
annulus/late diastolic velocity of the mitral annulus ratio (rho= -0.543,
p=0.007; rho= -0.480, p=0.018, respectively).
Conclusions: Newborns with CHD presented higher BNP levels
than healthy newborns. BNP and CK-MB levels in the first hours
of life have prognostic value for neonatal cardiac surgery and may
be indicators of diastolic cardiac function.

P-114
Exercise tolerance after Senning operation for
transposition of great arteries and its limiting factors
Tomek V. (1), Radvanský J. (2), Slabý K. (2), Škovránek J. (1),
Krupičková S. (3), Janoušek J. (1)
Children’s Heart Centre, University Hospital Motol, Prague, Czech
Republic (1); Sports Medicine, University Hospital Motol, Prague,
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Czech Republic (2); Great Ormond Street Hospital for Children,
London, UK (3)

Objectives: Senning operation is associated with increased long-
term risk of cardiovascular mortality and morbidity. Decreased
exercise capacity carries a substantially higher risk of death. The
purpose of the study was to assess the exercise capacity in patients
with Senning operation and to determine its limiting factors.
Methods: 87 out of a total of 152 pts (men 64/87) who underwent
the Senning operation between 1984-1997 could be recruited for
a cross-sectional evaluation at median 22.5 (range 15.2-29.4) years
after surgery consisting of a questionnaire, clinical examination,
echocardiography, magnetic resonance imaging and cardio-
pulmonary exercise test. Maximum oxygen uptake (VO2max)
was considered to be an objective exercise performance parameter
in the study. Pathologic limits were defined as those exceeding 2
Z-values.
Results: 73% of pts were NYHA class I and 27% NYHA II.
Involvement in some kind of sport activity was declared by 83.9%.
Maximum exercise level could be achieved in 67/87 pts. The
median Z-values of both VO2max and of the maximum achieved
heart rate (-1.971 and -1.795, resp.) were decreased with sig-
nificant decrease in maximum exercise capacity in 49% of pts. 22%
pts had increased blood pressure at rest and/or during exercise. In a
multivariate analysis decreased VO2max was predicted by the VE/
VCO2 slope at exercise (OR= 1.271, CI 1.069-1.511, P= 0.007)
and BMI (OR= 1.193, CI 1.027-1.386, P= 0.030) but not by the
right ventricular ejection fraction, degree of tricuspid regurgita-
tion, heart rate at maximum exercise or NYHA class.
Conclusions: The Senning operation is associated with decreased
exercise tolerance in 50% of the pts. Decrease in exercise capacity
is predicted by increased BMI and by ventilation inefficiency, but
not by objective hemodynamic parameters. A significant propor-
tion of pts has an arterial hypertension. Obesity, hypertension
control and respiratory rehabilitation should thus be an essential
part of the long-term management.
Supported by the Project of Internal Grant Agency of Ministry of
Health, Czech Republic: NT 13408-4/2012 and by MH CZ –
DRO, University Hospital Motol, Prague, Czech Republic
000642.

P-115
Left Ventricular Mass Indexation in Infants, Children and
Adolescents: a Simplified Approach for the Identification
of Left Ventricular Hypertrophy in Clinical Practice
Chinali M., Emma F., Esposito C., Rinelli G., Franceschini A.,
Doyon A., Raimondi F., Schaefer F., Pongiglione G., Matteucci M.C.
Bambino Gesù Pediatric Research Hospital, Rome, Italy

Introduction: LVH in children is a marker of cardiovascular risk in
both congenital and acquired diseases. However the complex
relationship between heart growth and body growth in children
has made indexing difficult for younger ages. Thus, a number of
approaches have been suggested, mostly needing time-consuming
computation of specific centiles, resulting in low applicability in
clinical practice. Our purpose was to determine a simplified
method to identify presence of LVH in pediatric populations.
Methods: Four hundren healthy children (N= 400, 52% boys, 0-18
years) from two different European hospitals were enrolled in the
study. Participants were children evaluated for innocent murmurs
or chest pain who were then determined by echocardiography to
have normal hearts. Exams were performed on commercially
available machines and DICOM files were reviewed off line on
digital review stations to obtain measurements of ventricular

diameters and thickness. Left ventricular mass was calculated
according to the Devereux formula.
Results: There was a strong non-linear correlation between height
and LVmass. Left ventricular mass was related to height to a power
of 2.16 with a correction factor of 0.09. Similar results were
obtained when data were separated by gender or by age group. As
compared to formula currently used in clinical practice (i.e. LVM/
height2.7) in which scatter of residuals increased at lower height
range, analysis of residuals for LVM/[(height2.16) +0.09] did not
change with increasing height, also when dichotomizing the popu-
lation by sex, suggesting an homoscedastic distribution in both gen-
ders throughout the whole height range. A partition value of 45 g/
m2.16 was defined as the upper limit of normality for LVmass index.
Conclusions: We have derived a simplified formula to index LV
mass from a population of 400 comprising both genders and
equally distributed among all pediatric age range. Our data support
the possibility to have a single partition value to identify LV
hypertrophy, without the time-consuming need of computing
specific percentiles for height and gender. Idexation (height2.16)
+0.09 with a partition value of 45 g/m2.16 may be used in
pediatric patients of both genders of any height, to identify LVH
easily in newborns, children and adolescents.

P-116
Cardiac involvement in Acute Myeloid Leukemia: as rare
as important
Gª Cuenllas Álvarez L., Plata Izquierdo B., Posadilla J.,
Muriel Ramos M., Mendoza Sanchez M.C.
Hospital Clínico Salamanca, Salamanca, Spain

Introduction: Acute myeloid leukemia (AML) is rare in children
(incidence of 8 cases/million inhabitants/year). Extramedullary
myocardial AML infiltration is an exceptional presentation defined
as myeloid sarcoma (MS).
Objective: To describe the first case in a 2 year old child.
Methods: A 2 year-old-child with a 2 week history of Bell paralysis
plus eyes and lips edema was admitted for study. In physical
examination no lymphadenopathy, organomegaly or skin
pathology were found. There was testis inflamation and tachy-
cardia. Blood count and cerebrospinal fluid (CSF) tests and cul-
tures were taken, also bone marrow aspirate (BMA) and genetic
tests. Extension study was performed.
Results: Peripheral blood was abnormal: there was neutrophilia
with circulating myelocytes, 24% of blast cells in blood count,
normal platelets and LDH 980 and no anemia (hemoglobin
15 mg/dl). X-ray revealed cardiomegaly, abdominal echography
showed discrete hepatomegaly and mild renal hydronephrosis.
Scrotal echography suggested tumoral infiltration. BMA diag-
nosed AML M4/M5 (40% blasts). CSF proved infiltration with
hypercelularity and 97% blasts. Echocardiography revealed a dif-
fuse and heterogeneous cardiac infiltration, involving pericardium
and myocardium associated with a moderate circumferential
pericardial effusion without hemodynamic compromise and pre-
served cardiac function. 3 days after induction chemotherapy
treatment hemodynamic inestability started with increased global
infiltration and pedicarditis. Iv furosemide and milrinone were
used with good results. Control echocardiography 3 weeks after (patient
in first complete hematological remission) showed a significant global
decrease in the cardiac infiltration with a minimal residual pericardial
effusion, but showed a persistent decrease in left ventricular ejection fraction
(LVEF= 40%). The pretransplant echocardiographic control,
after two cycles of chemotherapy treatment, showed recovery
of systolic and diastolic biventricular function, without cardiac
infiltration or pericardial effusion.
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Conclusions:The difficulty diagnosingMS requires a high degree of
clinical suspicion in the setting of unusual leukemic presentations.
AML is an exceptional cause of myocardial infiltration. Prompt
recognition of the underlying leukemia and initiation of appro-
priate therapy are key to reducing overall morbidity and mortality.
Echocardiographic aided both diagnosis and assessment of
response to treatment of the cardiac infiltration.

P-117
Preoperative treatment of pulmonary hypertension in
congenital heart disease is associated with improvement in
hemodynamics, oxygen saturation and circulating
interleukin-6
Thomaz A.M. (1), Zorzanelli L. (1), Clavé M.M. (1),
Castro C.R.P. (1), Maeda N.Y. (2), Lopes A.A. (1)
Heart Institute (InCor), University of São Paulo School of Medicine,
São Paulo, Brazil (1); Pro-Sangue Foundation, São Paulo, Brazil (2)

Objectives: Perioperative treatment of pulmonary arterial hyper-
tension (PAH) has been considered for selected patients with
congenital heart disease (PAH-CHD) in order to minimize the
risk of complications following repair of cardiac shunts. Despite
the lack of evidence to support such routine, PAH drugs have
been used worldwide in pediatric patients undergoing cardiac
surgery. We wished to investigate hemodynamic, oximetric and
biochemical (anti-inflammatory) effects of short-term pre-
operative PAH therapy (sildenafil) in children with PAH-CHD
with moderately elevated pulmonary artery pressure (PAP) and
vascular resistance (PVR).
Methods: Fifteen patients were enrolled, with age of 15 [9-30]
months (median and interquartile range), with a mean PAP of
55± 13 mmHg (mean± SD) and a PVR index of 5.2 [4.2-8.9]
Wood units∙m2. Oral sildenafil was started at the dose of 1.0 mg/
Kg/day, and increased until development of pulmonary conges-
tion (desired effect) or the observation of a >10% decrease in
systemic pressure (safety limit). The maximal dose of sildenafil
per patient ranged from 1.5 to 5.0 mg/Kg/day, and treatment
duration was 8 to 60 days. Efficacy was further evaluated by
measuring the pulmonary-to-systemic blood flow ratio (Qp/Qs,

Doppler-echocardiography), systemic oxygen saturation and the
circulating level of interleukin-6 (IL-6, chemiluminescence assay).
All measurements were performed before surgery.
Results: In the whole patient group, sildenafil treatment resulted in
a significant increase in Qp/Qs ratio (1.95 [1.30-2.60] at baseline
to 2.25 [1.70-2.90] at maximal dose, p= 0.021) and peripheral
oxygen saturation (92± 4% to 95± 3%, p= 0.005). These changes
were associated with a decrease in serum concentration of IL-6
(pixel density of 286 [72-510] and 134 [47-262], respectively at
baseline and maximal sildenafil dose, p= 0.041). Three patients
did not develop any features suggestive of pulmonary over-
circulation while on sildenafil treatment, and were considered as
non-responders. The remaining ones were subjected to surgical
repair of the anomalies, with one immediate postoperative death.
Conclusions: These preliminary observations suggest that most young
PAH-CHD patients with moderately elevated PVR respond favor-
ably to PAH therapy. Hemodynamic improvement seems to be
associated with changes in proinflammatory profile, with potential
benefits. Extended observations in larger patient populations are
required for a better understanding of the impact on outcomes.

P-118
Arterial hypertension in children – continous monitoring
of blood pressure
Begic Z. (1), Mesihovic-Dinarevic S. (1), Kadic A. (1), Halimic M. (1),
Begic E. (2)
Pediatric Clinic, Clinical Center University of Sarajevo, Sarajevo, Bosnia
and Herzegovina (1); Faculty of Medicine, University of Sarajevo,
Sarajevo, Bosnia and Herzegovina (2)

Introduction: Arterial hypertension in children is increase of systolic
blood pressure and/or diastolic blood pressure above the 95th per-
centile for age, gender and height. The prevalence of hypertension in
children is about 3%. In diagnosis, treatment, and prognosis of
hypertension in children, important place is given to non-invasive
continuous 24-hour automatic blood pressure measurement.
Aim: The aim was to display results of continuous 24-hour blood
pressure measurement in clinical environment.
Methods: The study had retrospective-prospective character, and
included the period March 1996.-January 2015. (n= 615). Data
were collected from “The Register of Holter blood pressure” of
Pediatric Clinic, CCUS.
Results: Patients were aged from 6 months to 18 years. On 370 males
(60,1%), 245 females (39,9%), continuous monitoring of tension was
performed in order to diagnose, threat or adjust the therapy of hyper-
tension. Most of themwere children of school age- 333 (54,1%), there
were 246 adolescents (40%), and 36 (5,9%) were preschool children.
First monitoring was in 421 (68,4%) cases, a control monitoring in 194
(31,6%), mainly related to the control of treatment efficacy. Of 421
patients, hypertension was proven in 169 (40,1%). Primary (essential,
idiopathic) hypertension was in 74 (43,7%) patients, and secondary in
95 (56,3%). Secondary hypertension was related to endocrine diseases
with or without metabolic syndrome in 30 (31,5%) patients, kidney
disease (parenchymal and vascular) in 25 (26,3%), cardiac diseases in
14 (14,7%) patients, neurological diseases in 7 (7,3%), systemic diseases
in 7 (7,3%), other causes of hypertension in 12 (12,9%) patients. 73
patients (17,3% of all monitored, 43,1% of verified) were treated with
antihypertensive therapy, only with antihypertensive agents (ACE
inhibitors, beta blockers) 52 (71,2%) of them, with antihypertensive
and other therapy 21 (28,8%) of them.
Conclusion: 24-hour continuous pressure measurement is necessary
clinical method in everyday diagnostics, especially in early diag-
nosis and treatment of hypertension in children.
Key words: arterial hypertension, children, monitoring

Figure.
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P-119
Coronary Artery Involvement by Chronic Graft-
Versus-Host Disease Presenting as Sudden Cardiac Arrest
Ko J.K., You J.J., Im H.J.
Department of Pediatrics, Ulsan University College of Medicine, Seoul, Korea

Introduction: We present a case with chronic graft-versus-host dis-
ease (GVHD) who experienced sudden cardiac arrest 21/2 years
after allogeneic peripheral blood stem cell transplantation (allo-
PBSCT). Sudden cardiac arrest was resulted from myocardial
ischemia caused by coronary obstruction.
Case: A 44 month old boy was admitted to the intensive care unit due
to sudden collapse at the emergency department (ED) visiting with
fever. He was diagnosed at 6 months with chronic granulomatous
disease by CYBB genemutation. Since 3month of age, he has suffered
from multiple abscesses at body and internal organ such as liver
and kidney. Allo-PBSCT using HLA matched unrelated donor was
performed at 13 months. His post-transplantation course was com-
plicated by CMV infection and acute gut and cutaneous GVHD.
His chronic GVHD manifested as elevated hepatic enzymes and
sclerosis of skin with multiple joint contractures. For a week before
visiting ER, he had shown upper respiratory infection-like symp-
toms with poor oral intake. At ED, he suddenly collapsed and was
successfully resuscitated from ventricular fibrillation. On admission,
echocardiography showed no abnormality, however, ECG showed
abnormal q-wave and ST changes in the inferior leads, suggesting
coronary event. Cardiac magnetic resonance imaging revealed
myocardial thinning and hypokinesia of left ventricle with a weak
contrast uptake consistent with subendocardial infarct. Coronary
artery imaging with multidetector computed tomography showed
obliterative narrowing of left anterior descending artery (LAD) and
luminal irregularity at the right coronary artery (RCA) and left
circumflex artery (LCX). Coronary angiography revealed complete
obstruction of proximal LAD, subtotal obstruction of mid LCX and
mild narrowing at the RCA. Distal LAD was filled by the small
collateral arteries from RCA and LCX. His poor general condition
didn’t permit further intervention and after 6 months of follow-up,
he died suddenly at home.
Conclusions: The coronary artery disease is only rarely occurring
cardiac event in children and cardiac complications associated with
GVHD are uncommon. Coronary artery involvement, albeit rare,
should be recognized as one of the important manifestation of
chronic GVHD in children.

P-120
Outcomes of transposition of great arteries in a country
without possibility of surgical correction
Abid D. (1), Laabidi A. (2), Ben Thabet A. (2), Abid L. (1),
Sallemi T. (1), Bouraoui A. (2), Ben Hmad A. (2), Triki F. (1),
Gargouri A. (2), Kammoun S. (1)
Cardiology Department, Hedi Chaker Hospital,Sfax, Tunisia (1);
Neonatal Intensive Care Unit, Hedi Chaker Hospital, Sfax, Tunisia (2)

Background: Transposition of great arteries (TGA) is a congenital
heart disease with very good surgical result in developed countries.
The situation is very different in developing countries such as
Tunisia. In Fact, neonatal cardiac surgery has poor outcome and
especially arterial switch surgery which is not available. Manage-
ment of babies with TGA is a real challenge for physicians and very
expensive for our government. The aim of this study was to assess
the outcomes of TGA in Tunisia according to these difficulties.
Methods: TGA patients, who were followed at the Hédi Chaker
University Hospital in Sfax from January 2002 to December 2014,
were retrospectively evaluated for patient characteristics, clinical
manifestation, preoperative management, intraoperative findings,
postoperative progress and follow-up status.
Results: Sixty-one patients were included with a sex ratio of
2.39 (43 boys and 18 girls). Of all cases, only one was prenatally
diagnosed. The mean age at presentation was 24 (±12.6) days and
82% of TGA were discovered in neonates. The most common
symptoms were cyanosis (93.4%) and polypnea (36.1%).
Diagnosis was reached through Doppler echocardiography in all
cases. Among our patients, 45 had simple TGA and 16 had TGA
with a large ventricular septal defect (VSD).
Fourty-five patients underwent Rashkind balloon atrial septost-
omy (73,7%) at a mean age of 30.7 (±16.9) days, and 19.7%
received prostaglandin E1 infusion for an average of 5.5 (±1.1)
days. Twenty-four preoperative deaths (39.3%) occurred on
average 14.7 (±3.8) days after the diagnosis. All survivals had tra-
velled abroad to be operated (France, Italy and Switzerland).
Surgical correction was performed on 37 patients (mean age was
82.7± 28.1 days, and mean time from diagnosis to surgery was
48.4± 9.8 days. Repair was by one-stage arterial switch operation
(ASO) (n= 33), two-stage ASO (n= 3) and Senning (n= 1).
The government paid for these babies an average of 25 000 euros
per baby.
Follow-up ranged from one to 126 months (mean 35.8±6.6 months)
and it was free of reoperations and late deaths. The 36 survivors have no
cardiovascular symptoms. They have normal left ventricular function,
have no ischemic problems, and receive no medication.
Conclusions: Mortality rate in TGA is high in spite of early diag-
nosis. Rashkind atrial septostomy and prostaglandin E1 allowed us
to delay the surgical correction which is not yet available in
Tunisia. This fact hampers us to reach developed countries’ results.
Moreover, the cost of corrective surgery is heavy in a country
where is mortality of some simple congenital heart defect is still
high and inacceptable.

P-121
The prevalence of malnutrition in a regional cardiac
service – a cross sectional survey
Marino L.V., Yee B., Boyle C., Magee A.G.
University Hospital Southampton, Southampton, UK

Introduction: Growth faltering has both short and long term
implications. The WHO defines moderate malnutrition as a
weight for height [WHZ] and height for age [HAZ] of < -2 Z
score. Growth faltering is commonly seen in children with CHD,
particularly those with cyanotic disease and univentricular
physiology.
Methods: To investigate the prevalence of malnutrition amongst
children attending a regional CHD service anthropometry
(weight, length/height) were recorded in all children on the day of
their clinic appointment (October 2013-August 2014) using
standard operating procedures.
Results: n= 1781 children’s anthropometrical measures were
recorded. Children with CHD were significantly more stunted

Figure.
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compared to the UK prevalence (p< 0.0001), particularly appar-
ent in infants< 12 months (29.1%) < -2 z scores vs. 2.3%. As
children got older although the number of stunted children
decreased, those who were overweight/obesity increased in line
with the national average at 10.2% (5-19 year-olds).
Conclusion: Stunting or poor linear growth has the greatest influ-
ence impact on neurodevelopment and poor functional outcomes.
As children get older the incidence of stunting remains higher than
the UK average, but the trend towards wasting is reversed as
the incidence of overweight/obesity rises, increasing the risk of
subsequent co-morbidities, during early adulthood particularly
coronary artery disease.

P-122
Infective Endocarditis in paediatric and congenital heart
disease patients: thirty years experience in a single centre
Theocharis P. (1), Bharucha T. (1), Viola N. (2)
Paediatric Cardiology Department, University Hospital of Southampton,
UK (1); Department of Thoracic and Cardiovascular Surgery, University
Hospital of Southampton, UK (2)

Introduction: Infective Endocarditis (IE) is a serious complication
in both operated and unoperated patients with congenital heart
disease (CHD). In 2008, new guidelines were introduced in the
UK, contraindicating the use routine antibiotic prophylaxis for
potentially bacteraemic procedures in patients with CHD. The
current study explores our experience of IE in paediatric and CHD
patients in a single centre, and analyses this experience in relation
to prophylaxis guidelines.
Methods: Patients with CHD and children with structurally normal
hearts, diagnosed with IE from January 1985 to February 2013
were identified from our database and their case records reviewed.
The incidences of IE before and after 2008 were compared.

Groups were analysed using descriptive statistics (frequencies,
crosstabs) and chi square test where applicable.
Results: Sixty cases with IE were identified; 54 with CHD (36
adults, 18 children) and 6 children with normal hearts. At the time
of IE diagnosis, 27 (50%) patients (17 adults and 10 children with
CHD) had previously undergone corrective or palliative cardiac
surgery. Thirty three patients (55%) (18 adults and 10 children
with CHD) and 5 children with normal hearts had undergone a
previous documented invasive, non-cardiac procedure one to
twenty weeks before the diagnosis of IE. Forty two (70%) cases (27
adults and 13 children with CHD and 2 children with normal
hearts) underwent surgery for IE. Six patients (14%) (4 adults and 2
children, that had surgery for IE) presented with IE relapse, 1
(17%) of the patients within the first year after the operation. Two
(4.7%) adults that had undergone IE surgery died following pro-
longed hospitalisation.
The frequency of IE did not differ in patients with CHD that had a
non cardiac invasive procedure documented before IE diagnosis
compared to those who did not (33.3% vs 58.9%, p= 0.131,
respectively) before and after the implementation of new national
guidelines.
Conclusions: Infective endocarditis is a significant burden in patients
with congenital heart disease, carrying important morbidity and
mortality. Changes in antibiotic prophylaxis regime did not result
in increased incidence of SBE.

P-123
Target organs lesion in adolescents with essential arterial
hypertension
Plotnikova I. (1), Sokolov A. (1), Usov V. (1), Plotnikov M. (1),
Suslova T. (1), Kovalev I. (2)
FSBSI “Research Institute for Cardiology”, Tomsk, Russia (1);
Research and Clinical Institute for Pediatrics at the Pirogov Russian
National Research Medical University, Moscow, Russia (2)

Aim: To assess the state of target organs in adolescents with
essential arterial hypertension (EAH) at different stages of its
formation.
Methods and Materials: 299 adolescents with EAH at the age from
12 to 18 years old (average age 14,9± 2,0) were examined: 215
youths and 84 girls. According to 24-hour blood pressure mon-
itoring adolescents with EAH were divided into three study
groups: first group – 98 adolescents with “white coat hyperten-
sion” (WCH), second group – 108 patients with liable AH (LAH),
third group – 93 adolescents with stable AH (st AH). 27 persons
were included into the control group. Left ventricle (LV) function
were assessed according to Echo data. Brain MRI was performed
using MRI scanner “Magneton-OPEN”. Endothelial dysfunction
was assessed by means of plasma level of Von Willebrand
factor (VF).
Results: LV geometry changes were disclosed in 23,1% of examine
adolescents with EAH. Concentric hypotrophy was discovered in
2%, concentric remodeling – 6%, eccentric hypotrophy – 15%.
Patients with st. AH had the possibility of eccentric hypotrophy
formation higher in 3,13 times than in WCH group and in 2,7
times than in LAH group (p= 0,0049 and p= 0,0076, corre-
spondingly). Hypertensive encephalopathy (HE) manifestations
were discovered in 74% of adolescents with EAH. The difference
of average sizes of arachnoid cavity (AC) of postcranial fossa in all
study groups in relation to control with adjusted sex and age was
clinically significant. Increase of average BP by 1 mm Hg per day
and increase of time index of systolic BP at night by 1 unit (%) led
to increase of AC postcranial fossa by 0,14 mm (CI 0,01:0,46),
p= 0,032) and 0,09 mm (CI 0,01:0,16), p= 0,028),

Table 1. Prevalence of malnutrition in outpatient attenders at
Paediatric Cardiology UHS October 2013 – August 2014

WAZ<-
2 

0.6% 29.1%
(14.5%, 
24.2%)

-0.85 ±1.61

WAZ <-
2

0.6% 2%
(2.8%,6.9%)
0.03 ±1.16

5.4%
(2.7%, 7.2%)
0.03, ±1.08

WHZ<-
2

0. 6% 10.5%
(0.3%, 2.8%)

-0.21 ±1.3

HAZ <-2 0.6% 17%
(10.6%,
17.2%)
0.5 ±1.3

9.5%
(5.9%, 9.2%)
-0.12 ±1.26

HAZ<-
2

2.3% 28.4%
(14.2%,
24.3%)

-0.76 ±1.57

BMI <-2 2.3% 2.5%
(0%, 3.4%)
0.34 ±1.03

4%
(2%, 4.2%)
0.26 ±1.24

BMI > 2 9 - 14% 4.9%
(1.4%, 7.5%)
0.34 ±1.03

10.2%
(7%, 10.5%)
0.26 ±1.24

Z
score*

UK 
prevalence

0-12
months

Z score UK 
prevalence –

12-60 
months

5-19 years
old

(n=1074)
[95% CI;

Mean, SD]

(n=256)
[95% CI;

Mean, SD]

(n=451)
[95% CI;

Mean, SD]

[3, 4]

*Abbreviations:WAZ=weigh- for-age z score;WHZ = weight-for-height-z-score; HAZ=height –for-age-zscore;
BMI=body-mass-index
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correspondingly. Significant increase of WF concentration was
marked in groups of liable and stable AH in relation to control group
(p=0,0056 and p= 0,0018, correspondingly). Higher differences of
averageWF and ILVMM activity were marked in patients with EAH
and HE than in the group of patients without structural brain dis-
turbances (p=0,025 and p=0,01, correspondingly).
Conclusion: Target organs lesion starts to from at earliest stages of
EAH formation.
Key words: essential arterial hypertension, adolescents, target organs.

P-124
Experience of Harvard Step Test using for exercise
tolerance assessment in children with single ventricle
Tupikina A. (1), Plotnikova I. (1), Yanulevich O. (1), Kovalev I. (2),
Krivoshchekov E. (1)
FSBSI “Research Institute for Cardiology” Tomsk, Russia (1); Research
and Clinical Institute for Pediatrics at the Pirogov Russian National
Research Medical University, Moscow, Russia (2)

Aim: To present the assessment of exercise tolerance (ET) in
children with single ventricle (SV) after total cavopulmonary shunt
using modified Harvard Step Test (MHST).
Study Methods: MHST was performed to 37 patients at the age
from 6 to 10 years old (average age 6± 0,4). The testee was pro-
posed to climb a step during three minutes. Taking into account
the patient’s age it was considered to standardize the height of the
step till 20 cm for all the groups. After the test was stopped the
heart rate was assessed at the second, third and fourth minute
during 30 seconds. MHST index is rated by formula: tx100/
(f1 + f2 + f3)х2,where t - climbing duration in seconds, f1, f2, f3 –
heart rate at the second, third and fourth minute during 30 seconds
of restoration, correspondingly. Condensed formula can be used in
screening programs: MHST= tx100/fx5,5, where t - climbing
duration in seconds, f – heart rate taking into account the time of
test carried out by the patients with heart failure (HF) signs.
Results: NYHA II (74%) predominated in most patients with SV.
Initial heart rate corresponded to age norms. Heart rate increase
was from 5 to 10% in 82% of pts with SV. Adverse response to
exercise stress by way of heart rate decrease in 5-10% was marked
in the rest of the children. According to study protocol the study
was carried out in full in 67% of pts with SV. Test duration was
lesser than necessary 3 minutes due to low ET. The reasons for
stopping the test were muscle weakness and dyspnea in this group
of patients. MHST varied from 24.1 to 75 in examined patients.
The maximum test values were marked only in patients with test
time 3 minutes.
Conclusion: Modified Harvard Step Test can be performed to
preschool children and children of primary school age with SV
after total cavopulmonary shunt to assess ET if spiroergometry is
not possible.
Key words: single ventricle, excises tolerance, modified Harvard
Step Test.

P-125
Double outlet right atrium in AVSD: atrioventricular
malalignment with different ventricular morphology
Wiegand G. (1), Ziemer G. (2), Schlensak C. (2), Hofbeck M. (1)
Department of Pediatric Cardiology, University Children’s Hospital (1);
Department of Thoracic and Cardiovascular Surgery, University Medical
Center (2); Tuebingen, Germany

Double outlet right atrium (DORA) is a rare form of atrioven-
tricular malalignment with dislocation of the left atrium (LA) and

the atrial septum to the left and an absent connection of the LA to
one of the ventricles.
We report about 2 neonates with DORA and AVSD. Common
feature was an LA with regularly connected pulmonary veins, but
absent connection to the left ventricle, whereby the LA drained
exclusively via an ASD II into the right atrium (RA). Patient 1
showed an unbalanced ventricular morphology with a dominant
left ventricle, pulmonary stenosis and left superior vena cava
draining into the coronary sinus. Patient 2 presented with two
balanced ventricles. Patient 1 was treated by univentricular pal-
liation with BT-Shunt and closure of the pulmonary artery at the
age of 8 weeks followed by a bidirectional Glenn-anastomosis at
the age of six months. Patient 2 underwent a biventricular repair at
the age of 2 months. This was accomplished by complete excision
of the interatrial septum, patch repair of the AVSD and separation
of the atria by an oblique patch, connecting the left atrium with
the left ventricle.
Since DORA is the result of atrioventricular malalignment,
patients with this malformation present either with two atrio-
ventricular valves or as in our patients a common atrioventricular
valve with a right and left portion. This is in contrast to mitral valve
atresia and other forms of a absent left atrioventricular connection.
The diagnosis is obtained by echocardiography. Since in patients
with DORA the left atrium is able to drain its blood exclusively via
an ASD, the issue of left atrial hypertension should be of major
concern. Despite an absent left atrioventricular connection a
biventricular repair is possible in selected patients with DORA. In
our second case, who presented with two adequate size ventricles,
corrective surgery was accomplished by oblique septation of the
atria connecting the displaced left atrium with the left ventricle.

P-126
Evaluation of Cardiac Functions with Conventional
and Tissue Doppler Imaging in Patients with
Henöch-Schönlein Purpura
Epcacan S. (1), Uner A. (2), Ece I. (2), Akgun C. (3), Epcacan Z. (4)
Ipekyolu Women and Children’s Hospital, Clinic of Pediatric
Cardiology, Van, Turkey (1); Yuzuncu Yil University, Faculty of
Medicine, Department of Pediatric Cardiology,Van, Turkey (2); Medipol
University, Faculty of Medicine, Department of Pediatric Nephrology,
Istanbul, Turkey (3); Ipekyolu Women and Children’s Hospital,
Clinic of Pediatrics, Van, Turkey (4)

Introduction: Henöch-Schönlein Purpura is a self-limiting systemic
vasculitis. Cardiac involvement is very uncommon with docu-
mented involvement in HSP being limited to only a handful of
case reports which are predominantly related with severe mor-
bidity and mortality. The aim of this study is to investigate the
cardiac functions of patients with HSP using tissue Doppler
imaging.
Patients and Methods: Study was performed between December
2013 and January 2014 in Yuzuncu Yil University Faculty of
Medicine in Turkey. 43 patients diagnosed as HSP and 32 healthy
patients for control groupwere included.M-mode, two dimensional,
Doppler and tissue Doppler echocardiography were performed for
all subjects.
Results: Tissue Doppler imaging parameters showed left and right
ventricular diastolic dysfunction in patients with HSP while there
were not statistically significant differences in M-mode and
two dimensional echocardiographic parameters between two
groups (Table 1).
Discussion: Cardiac involvement is a rare but life threatening
complication of HSP. For this reason cardiac scanning must be
done early. Subclinical cardiac involvement in HSP may be more
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often than known. Tissue Doppler imaging may be a good diag-
nostic tool for detecting cardiac involvement of the disease espe-
cially when the cardiac symptoms are not clinically evident.

P-127
Abnormal laboratory findings prior to the diagnosis of
protein-losing enteropathy after single ventricle strategy
palliation
Zuk M. (1), Powichrowska Z. (2), Zbroński K. (2), Kraska A. (1),
Brodzikowska-Pytel A. (1), Jagiełłowicz-Kowalska D. (1),
Turska-Kmiec A. (1), Kawalec W. (1)
The Children’s Memorial Health Institute, Warsaw, Poland (1);
Students’ Scientific Group, The Children’s Memorial Health Institute,
Medical University of Warsaw, Warsaw, Poland (2)

Introduction: Protein-losing enteropathy (PLE) occurs in up to 15%
of patients palliated surgically with single ventricle strategy and is
associated with a 5-year survival rate of only 49-88%. Protein loss
is often accompanied by lymphopenia, which may lead to devel-
opment of serious infections that contribute to the overall mor-
tality of PLE patients. Early and adequate diagnosis leads to earlier
treatment implementation, which may prevent complications.
Aim of the study:Aim of the study was to assess if and to what extent
abnormal laboratory findings may precede clinical diagnosis of
protein-losing enteropathy.
Material and Methods: Between 1993 and 2013 13 patients with PLE
following Fontan palliation were diagnosed in Children’s Memorial
Health Institute. The results of laboratory tests prior to the develop-
ment of symptomatic PLE were available in 8 patients (50% male)
with single ventricle (left in 4, right in 4). Data including serum
protein level and lymphocyte count at the time of clinical diagnosis
and during asymptomatic period was collected retrospectively. Pro-
gress of the disease was assessed using matched-pair analysis.
Results: Last procedure of surgical palliation was performed at the mean
age of 5,1 years.Mean age at the time of PLE diagnosis was 8,9 years. In
all patients abnormal laboratory findings suggesting a possible onset of
PLE were found prior to the clinical symptoms - an average of
10,1 months earlier. The laboratory results were compared between
both periods - prePLE and PLE:mean serum protein level decreased to
44,9 g/l and 40,11 g/l (NS), mean lymphocyte count was 1,5G/L vs
1,05G/L (p=0,045), mean lymphocytes percentage in WBC differ-
ential was 26,9% vs 19,4% (p=0,018). Lymphopenia (below normal
for age) was found in 5 patients before and in 6 after PLE diagnosis.
Conclusions: Abnormal laboratory findings such as hypoproteine-
mia and lymphopenia may precede PLE diagnosis and suggest

probable PLE onset. Collected data indicates increasing abnorm-
alities during asymptomatic period, especially in the WBC differ-
ential. Therefore, in patients after Fontan palliation, we suggest
considering performing common, low-cost blood tests - serum
protein level and lymphocyte count - in order to seek possible
onset of PLE and prevent complications.

P-128
Electrocardiographic changes as physiological adaptations
in children and young adolescent athletes
Batinica M. (1), Alić A. (2), Božikov J. (3)
Children’s Hospital Zagreb, Zagreb, Croatia (1); Public Health Institute
of Zagreb County, Zagreb, Croatia (2); School of Public Health “Andrija
Štampar”, Zagreb, Croatia (3)

Introduction: Regular participation in intensive exercise is associated
with specific electrical manifestations that reflect increased vagal tone
and structural remodelling of the heart. Sport category is an important
determinant of cardiac adaptation. Sports can be characterised as being
high or low in dynamic and static components. Most of the literature
concerns the effect of exercise in adult athletes.
This study aims to assess the influence of sports category on elec-
trocardiographic findings in young athletes who participate in class
IC (low static, high dynamic) and IIIA (high static, low dynamic)
competitive sports.
Methods:Ninety-two young athletes (range 10 to 18 years; 91%male)
were included: 50 soccer players (IC) and 42 competing inmartial arts
(IIIA): judo (24), karate (17) and taekwondo (1). Inclusion threshold
was based on at least one year of training in competitive sports. They
were investigated in outpatient sports clinic, by physician, licensed
specialist in sports medicine. The 12-lead ECGs were analysed fol-
lowing recent guidelines on the interpretation of ECGs in athletes.
For each sports group - class IC and class IIIA - prevalence of ECG
changes was analysed; comparison between groups was assessed using
two-way joining cluster analysis.
Results:Of examinees, standard 12-lead ECG with changes have had
58 athletes (58/92, 63%); in the group of soccer players 31/50 (62%),
and in themartial arts group 27/42 (64.3%) (X2=0.051, p=0.8210).
The most frequent ECG changes in both groups included sinus
bradycardia, incomplete RBBB, and nonspecific intraventricular
conduction disturbances. Other ECG changes were: sinus arrhyth-
mia, atrial ectopic rhythm, first degree AV block, complete RBBB,
isolated QRS voltage criteria for LVH, left atrial enlargement, early
repolarization, repolarization abnormalities, long-QT interval, and
supraventricular extrasystoles. With chi-square test there were no
difference between the two groups for any of that changes (p≥0.05).
But, in soccer players group more athletes have had combination of
changes (X2=5.123, p=0.0236).
Conclusions: In a study population of young athletes, ECG findings
related to physiological cardiac adaptations are frequent. Different
sport category didn’t influence on specific type of ECG changes,
but in a group of low static and high dynamic activity ECG
changes were more noticeable.

P-129
Bicuspid aortic valve syndrome as a centre of congenital
heart defects of left ventricle outflow tract
Malčić I., Grgat J., Kniewald H., Šarić D., Dilber D., Bartoniček D.
Department of pediatric cardiology, University Hospital Zagreb, Medical
School of Zagreb, Croatia

Introduction: Although bicuspid aortic valve (BAV) is not included
in epidemiological studies of congenital heart defects (CHD) in

Table 1. Mitral (m) and tricuspid (t) valve lateral annulus PW
tissue doppler measurements

Patient
Group
(n:43)

Control
Group
(n:32) P

Em (cm/sn) 11,27± 1,86 12,62± 1,72 0,002
Am (cm/sn) 8,11± 1,62 7,28± 0,95 0,019
Em/Am 1,40± 0,14 1,72± 0,16 < 0,001
IVRTm (m/sn) 56,30± 7,15 50,90± 6,20 0,001
IVCTm (m/sn) 62,41± 7,07 59,81± 6.70 0,111
MPIm 0,37± 0,045 0,34± 0,042 0,005
Et (cm/sn) 10,58± 1,90 12,40± 1,43 < 0,001
At (cm/sn) 8,27± 1,24 7,40± 1,34 0,005
Et/At 1,46± 0,22 1,62± 0,22 0,004
IVRTt (m/sn) 57,27± 7,60 52,59± 6,11 0,005
IVCTt (m/sn) 66,04± 8,27 67,06± 7,61 0,588
MPIt 0,39± 0,037 0,36± 0,040 0,001
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children and is stated that the predictive factor for development of
serious complications in BAV is the age over 30, our observations
indicate that BAV is also a significant factor in CHD pathology in
children. Here we tried to determine that significance.
Methods: All children examined in our institution during 11 years
period (2000-2011) with diagnose of bicuspid aortic valve, isolated
and/or associated with other congenital heart defects were
included.
Results: We have found 229 BAV patients. The most common
associated LVOT disorder was coarctation of aorta (32.75%). In
our study 42.7% patients with an isolated coarctation had BAV.
29,7% of all BAV patients had aortic stenosis (AS), aortic insuffi-
ciency (AI), and/or ascending aortic dilatation (DAA). Percentage
of BAV patients with isolated aortic stenosis or insufficiency was
the same (7%), BAV with stenosis and insufficiency in 12.7%, AS
and DAA in 9.17% patients. Of all the children with BAV, 62.44%
had hemodynamic alterations on the aortic valve which mani-
fested themselves as AS and/or AI. In our study progression of
aortic stenosis was common finding during childhood while
insufficiency mostly stayed mild. Ascending aortic dilatation
showed progression with age in significant number of patients.
Significant number of patient needed interventional and/or car-
diosurgical treatment with increasing number of interventions
with age, in accordance with the expected progression of patho-
logical changes (AS, AI, DAA).
Conclusion: Bicuspid aortic valve is a congenital heart defect with a
progressive development of hemodynamic changes in the left
ventricular outflow tract which may become haemodynamically
relevant in childhood age already. Therefore, BAV should be
regularly controlled, and dilatation of the ascending aorta should
be prevented with beta blockers or ACE-inhibitors. For all the
mentioned reasons, we believe that bicuspid aortic valve should be
included in the epidemiological studies of congenital heart defects.

P-130
Prognostic value of Troponin T/I in infants with
hypoplastic left heart syndrome between stage I and II
Cavigelli-Brunner A. (1,4), Christmann M. (1,4), Klauwer D. (3,4),
Kretschmar O. (1,4), Dave H. (2,4), Valsangiacomo Buechel E. (1,4)
Division of Pediatric Cardiology, University Children’s Hospital, Zurich,
Switzerland (1); Division of Congenital Cardiovascular Surgery,
University Children’s Hospital, Zurich, Switzerland (2); Department of
Intensive Care and Neonatology, University Children’s Hospital, Zurich,
Switzerland (3); Children’s Research Centre, University Children’s
Hospital, Zurich, Switzerland (4)

Introduction: The period between stage I and II procedure for treat-
ment of hypoplastic left heart syndrome (HLHS) bears a high
mortality and morbidity. Troponin T/I (Trop) is a well-recognized
marker for myocardial damage. We sought to analyze the prognostic
value of Trop for predicting outcome in infants with HLHS.
Methods: Retrospective analysis of 70 infants treated for HLHS at
our institution between March 2001 and October 2014. Stage I
procedure consisted of Norwood-operation in 35 (50%) and
Hybrid-approach in 22 (31%) patients and was performed at a
median age of 6 days (range 0-52). Palliative care was chosen for 13
(19%) patients. All available Trop values up to stage II were col-
lected from clinical charts and were analyzed in relation to the
overall outcome of the children.
Results: Trop was significantly higher after Norwood-operation in
comparison to Hybrid-approach (median 7.1 μg/l (0.7-20.9), vs.
1.2 μg/l (0.3-17.9), p 0.0003).
Overall mortality of the treated patients was 39% (22 patients).
Survival was 54% (19 patients) in the Norwood and 73% (16 patients)

in the Hybrid-approach group. Independently from the procedure
used, maximal Trop and initial lactate levels were significantly
higher in non-survivors than in survivors, with median Trop of
9 μg/l (0.6-18.8) vs. 3.4 μg/l (0.4-20.9), p 0.007, and median
lactate of 3.7 mmol/L (1.6-25) vs. 2.9 mmol/L (0.3-14.6), p 0.03.
Reinterventions between stage I and II were required in17 (30%)
patients, including 4 (11%) after Norwood and 13 (59%) after
Hybrid procedure. No correlation was found between Trop levels
and need for reinterventions.
Trop values were available during follow-up in the interstage
period for 39 patients; Trop levels normalized in 5 (13%) patients,
all survivors, while it remained elevated in all non-survivors.
Conclusions: In patients with HLHS Trop levels were significantly
higher after Norwood procedure than after Hybrid-approach.
Maximal Trop values were related to mortality.
During the interstage period normalization of Trop levels was
infrequent, occurring in only 13% of the patients, all survivors.
Trop levels did not correlate with the need for reinterventions.

P-131
Reduced pulmonary function in young adults operated for
ventricular septal defect in early childhood: a long-term
follow-up
Heiberg J., Laustsen S., Petersen A.K., Hjortdal V.E.
Aarhus University Hospital, Aarhus, Denmark

Introduction: Ventricular septal defects (VSDs) are normally closed
in early childhood, and postsurgical the patients are generally
considered healthy with normal physical capacity. Nevertheless,
we have previously demonstrated reduced peak exercise capacity
in this patient cohort, and therefore the aim of this study was
to establish whether there are demonstrable abnormalities in
pulmonary function during exercise.
Methods: We tested cardiopulmonary exercise capacity in 27 patients
and 30 healthy control subjects on an ergometer cycle. Each test was
preceded by a standard spirometry at rest, and the exercise test
was performed as a maximal incremental test using an individually
chosen test protocol. Pulmonary ventilation and gas exchange were
simultaneously measured breath by breath with Jaeger MasterScreen
CPX®. Our endpoints were minute ventilation and ventilatory
equivalents (O2 and CO2) at peak exercise.
Results: In the VSD-group the median age at surgery was 1.9 (95% CI
1.1 - 2.8 years) and the age at the time of examination was 21.1±3.1
years in the VSD-group vs. 21.2±2.5 years in the control group.
Minute ventilation at peak exercise was lower in the VSD-group
compared with the controls: 1.4±0.4 L/kg/min vs. 1.8±0.4 L/kg/
min, p<0.01. Likewise oxygen uptake was reduced: 38.0±8.2ml/
kg/min in the VSD-cohort vs. 47.9±6.5ml/kg/min among controls,
p<0.01. In terms of breath rate and ventilatory equivalents (O2 and
CO2) there were no differences between the groups.
Conclusions: During exercise patients with a surgically closed VSD
had substantially reduced minute ventilation despite uncompro-
mised ventilatory efficiency compared to healthy controls.

P-132
Evaluation of exercise capacity with cardiopulmonary
exercise testing in adult patients with Fontan circulation
Francisco A. (1), Epifânio P. (1), Silva P.V. (1), Rodrigues D. (1),
Pires A. (1), Marinho A. (1), Castro G. (2), Castela E. (1)
Pediatric Cardiology Department, Pediatric Hospital, Coimbra’s
University Hospital Center, Coimbra, Portugal (1); Cardiology
Department, Coimbra’s University Hospital, Coimbra’s University
Hospital Center, Coimbra, Portugal (2)
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Introduction: Reduction of functional capacity in patients that
underwent Fontan’s surgery is well known. Exercise intolerance in
this group is directly related to increased morbimortality. In con-
genital heart disease patients a peak value of oxygen consumption
(VO2) <15 mL/ kg/min or <50% of the predicted VO2 has been
recommended as a cut-off value for cardiac transplantation
according to current ACC/AHA Guidelines.
Aims: To evaluate Fontan’s patients’ functional capacity using the
cardiopulmonary exercise-test (CPET).
Methods/Results: Eleven patients (45% male, mean age 29± 5.9
years) that underwent CPET between 2010 and 2014 in a tertiary
center dedicated to the follow-up of Adult Congenital Heart
disease were included in our analysis Statistical analysis was per-
formed using R 3.1.0 software. Results were considered statisti-
cally significant if p< 0.05.
The most common type of surgery carried out was the cavo-
pulmonary technique with an intracardiac conduit (55% patients).
In the remaining, a classical Fontan operation or one of its variants
was performed. The mean age at surgery was 8± 4.1 years. Two
thirds of the population had Tricuspid Atresia (TA) with trans-
position of great vessels and one third, isolated TA or associated
with pulmonary stenosis.
About 80% of the patients reported limitations to their physical
activity, six were in NYHA class II and three were in NYHA Class
III. The CPET in this population showed an average VO2 of
20 ml/kg/min, with half of the patients in Class B Weber.
Although approximately half of the patients (n= 5) were in Ven-
tilatory Class I, 35% had a minute ventilation/carbon dioxide
production (VE/VCO2 slope) between 36 and 43 (ventilatory
class III). The latter patients had a significantly higher incidence of
thromboembolic events and arrhythmias. Heart rate (HR) reserve,
was higher in patients who had undergone Fontan surgery at a
younger age (p <0.05; R2= 0.4).
Conclusions: The majority of patients had a moderate reduction in
functional capacity. Patients with severe intolerance to exercise
had a higher risk of major cardiac events. The completion of
the Fontan surgery at a younger age is associated with higher
HR reserve.

P-133
Abnormal aortic elasticity and aortic dilation progress with
age and impact on LV mass in repaired tetralogy of Fallot
Nakashima Y. (1), Mori Y. (1), Murakami T (1), Inoue N (1), Kaneko
S. (1), Watanabe K. (2), Koide M. (2)
Division of Pediatric Cardiology, Seirei Hamamatsu General Hospital,
Hamamatsu, Japan (1); Department of Cardiovascular Surgery, Seirei
Hamamatsu General Hospital, Hamamatsu, Japan (2)

Background: Aortic root dilatation and impaired aortic elasticity
have been reported in children and adults with repaired tetraloy of
Fallot (TOF). However, no study has described the changes of
aortic elasticity with age and effects of abnormal aortic elasticity on
left ventricular (LV) function.
Objectives: The aim of the study was to assess the hypothesis that
elastic properties of aorta were altered with age and impaired aortic
elasticity affected on LV function including LV mass in
repaired TOF.
Methods: The subjects consisted of 46 repaired TOF (mean age:
9.4± 8.2 yrs) and 35 age-matched controls. Aortic dimension and
aortic elastic properties such as the aortic strain (AoS), aortic dis-
tensibility (AoDis) and aortic stiffness index (AoSI) were obtained
by cardiac catheterization. Aortic dimensions were expressed as z
scores. LV mass was also obtained by LV angiogram and adjusted
for height.

Results: Ascending aortic dimension was significantly increased in
TOF compared with controls (Z score: TOF: 2.11± 1.07 vs. Con-
trol: 0.58±1.21, p< 0.01, and increased with age in TOF. The AoS
(%) and AoDiS were significantly reduced in TOF (AoS:
12.9± 5.0%, AoDis: 0.008±0.004 cm2 dynes-1 10-6 ) than controls
(AoS: 20.8±5.0%, AoDis: 0.012± 0.004 cm2 dynes-1 10-6,
p< 0.01). The AoSI significantly increased in TOF (4.4±2.2) than in
controls (2.9±1.4). Also, AoSI and AoDiS weakly but significantly
decreased with age (r=0.34 in AoSi and r=0.24 in AoDiS). The LV
mass index was increased in TOF (51.6±14.6 g/BHx2.7) than that
in control (35.7±12.4 g/BHx2.7, p<0.01). No significant correla-
tion was found between parameters of aortic elastic properties and LV
endo-diastoloic volume and ejection fraction in TOF.
Conclusions: In repaired TOF, increased aortic root diameters
progress and abnormal aortic elasticity changes with age. Increased
aortic stiffness may produce the LV hypertrophy.

P-134
The risk of pregnancy in women with pulmonary
hypertension Review of cohort studies in the advanced
pulmonary hypertension therapy era
Nir A. (1), Yushkovsky A. (2), Cukierman-Yaffe T. (3),
Fleitman I. (4), Benderly M. (2,5)
Department of Pediatric Cardiology, Hadassah, Hebrew University
Medical center, Jerusalem, Israel (1); School of Public Health, Sackler
Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel (2);
Endocrinology Institute, Sheba Medical Center, Ramat-Gan, Israel (3);
Department of Pediatrics, Hadassah, Hebrew University Medical center,
Jerusalem, Israel (4); The Gertner Institute for Epidemiology and Health
Policy Research, Sheba Medical Center, Ramat-Gan, Israel (5)

Objectives: Mortality risk associated with pregnancy among women
with pulmonary hypertension (PAH) was reported to be 17–33% in
the era of advanced PAH therapy. Since most risk assessments were
based on case reports and case series prone to bias, we aimed to review
pregnancy associated risk in women with PAH who chose to go
through pregnancy albeit contraindication in current cohorts.
Methods: Literature search included: English language Publications
after 1996, addressing the risk of pregnancy in cohorts of women
with PAH, with clear definition of PAH and outcome.
Results: Of 193 papers found, 6 (307 women) met inclusion cri-
teria. Among 95 women, in 5 studies reporting mortality, 8 (8.4%)
died and one required heart-lung transplantation. Mortality rates
ranged between 3.3% and 17% between studies. The lowest
mortality rate was reported in a centre with the largest average case
number/year (5), and the highest mortality rate in centres with the
lowest average cases number/year (0.24). Three women died
during pregnancy, one at delivery and 4 within 6 weeks of deliv-
ery. Death was due to right heart failure in 4, hypotension in 2 and
sepsis in one woman. PAH therapy was missing or suboptimal in
all patients who died or required heart-lung transplantation. The
average week of delivery was 33.4 to 36.1 with 50-100% by
cesarean-section. No neonatal mortality was reported.
Two studies differentiated mild and severe PAH. There were 30
woman with mild and 42 with severe PAH. Women with severe
PAH had higher risk of cardiac complications, NYHA class dete-
rioration and increase in pulmonary pressure compared to women
with mild PAH. Severe PAH was also associated with earlier
delivery, higher risk of cesarean-section and lower birth weight.
Conclusions: According to limited current data available, women
with PAH choosing to complete their pregnancy have< 10%
maternal mortality on average. Women with mild PAH have
better maternal and obstetric prognosis. Limited center experience
and suboptimal therapy may contribute to adverse outcome.
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P-135
Right ventricular end-systolic volume as prognostic
factor of right ventricular remodeling after pulmonary
valve replacement
Alvarez-Fuente M., Garrido-Lestache E., Fernandez-Pineda L.,
Romera B., Sánchez I., Tamariz R., Centella T., Abelleira C.,
Barrios E., Lamas M.J., Gomez R., Del Cerro M.J.
Hospital Ramón y Cajal, Madrid, Spain

Background: Optimal timing for pulmonary valve replacement
(PVR) in pulmonary regurgitation (PR) in congenital heart disease
(CHD) is a controversial topic, specially in asymptomatic patients.
Most guidelines consider a RV end-diastolic volume (RVEDV)
over 150 ml/m2 as indication for PVR.
Methods: Retrospective analysis of clinical and cardiac MRI
variables of asymptomatic CHD patients that underwent surgical
PVR between September 2006 and February 2013. Only
asymptomatic patients with both pre- and post-surgery MRI
were included.
Results: Thirty-five patients (74,3% males) were included. Mean
age at PVR was 25,8 years (SD= 7,18) and mean weight was
64,5 kg (SD= 12,03). Diagnosis: Tetralogy of Fallot (n= 28),
pulmonary atresia with VSD (n= 2), primary PR (n= 2) and PR
after pulmonary stenosis treatment (n= 2). Maximal RVEDV pre-
PVR was 267 ml/m2 and right ventricular end-systolic volume
(RVESV) was 183 ml/m2.
In the multivariate analysis we observed that RVEDV after PVR
related with the width of the QRS complex and RVEDV pre-
PVR (R2= 0.335). We also observed a relationship between
RVESV pre-PVR and the RVEF after PVR (R2= 0.374,
AUC= 0.902). Our patients with a RVEDV up to 170 ml/m2
combined with a RVESV less than 90 ml/m2 achieved a good
outcome, defined as RVEDV under 110 ml/m2 (sensitivity
87.5%), RVESV under 55 ml/m2 (sensitivity 100%) and RVEF
over 50% (sensitivity 100%).
Conclusions: When deciding the optimal PVR timing in asymp-
tomatic patients both RVEDV and RVESV should be considered.
Larger prospective studies should be performed in order to establish
the importance of REVSV in the timing for PVR and outcome of
these patients.

P-136
The Influence of Aortic Dilatation and Aortic Valve
Regurgitation for Plasma Brain Natriuretic Peptide Level
in Patients with Fontan Procedure
Kitagawa A. (1), Kimura S. (1), Mineo E. (1), Takanashi M. (1),
Honda T. (1), Ando H. (1), Miyaji K. (2), Ishii M. (1)
Depertment of Pediatrics, Kitasato University School of Medicine,
Kanagawa, Japan (1); Depertment of Cardiovascular Surgery,
Kitasato University School of Medicine, Kanagawa, Japan (2)

Objective: The Fontan procedure has improved the morbidity and
mortality of patients with single ventricular morphology. Several
reports showed that plasma brain natriuretic peptide (BNP) levels
were elevated in late after Fontan procedure with systemic ven-
tricular failure. However, mechanisms of elevation of plasma BNP
levels in Fontan patients were still unknown. The objective of this
study was to evaluate plasma BNP levels with long-term after
Fontan procedure, and reveal relationships with cardiac magnetic
resonance (CMR) parameters.
Methods: Ten Fontan patients (median age 18.0 years, range
12.7 - 39.3 years, 7 males, 3 females, median follow-up 13.8 years,
range 10.8–24.8 years) underwent BNP analysis and CMR.
Results:Median level of plasma BNP was 14.7 pg/mL (range≤ 0.2
- 418.4 pg/mL). In CMR parameters, mean end-diastolic volume
index (EDVI) was 81.7± 21.3 mL/m2, end-systolic volume index
(ESVI) was 36.2± 12.4 mL/m2, ejection fraction (EF) was
56.4± 6.9%, ascending aortic diameter (AOD) was 25.5±4.7mm,
and aortic valve regurgitation (AR) was 11.7±12.7%. Eight patients
had New York Heart Association (NYHA) class I, and 2 patients had
NYHA class II. Plasma BNP levels were positively correlated with
AOD (r= 0.685; P= 0.014), AR (r=0.697; P=0.013) and NYHA
functional class (r=0.609; P= 0.031). Other CMR parameters
(EDVI, ESVI, and EF) were not correlated with plasma BNP levels.
Conclusion: The plasma BNP level may be associated with aortic
dilatation and the severity of AR long-term after Fontan proce-
dure. To improve the prognosis of Fontan patients, we should pay
more attentions to aortic dilatation and aortic valve regurgitation.

P-137
Circulating blood volume positively correlates with
cardiac output in Fontan patients
Sasaki O., Yamada O., Hayama Y., Negishi J., Noritake K.,
Tsuda E., Ohuchi H.
Department of Pediatric Cardiology, National Cerebral and
Cardiovascular Center, Osaka, Japan

Introduction: Patients with chronic heart failure (CHF) are known
to have more amount of circulating blood volume (CBV) than
patients with normal heart. Fontan patients are characterized by
low cardiac output, high central venous pressure (CVP), and high
neurohormonal activity (NHA), like in patients with CHF. There
have been few reports about the CBV of Fontan patients. The aim
of this study is to examine the usefulness of CBV in interpreting
hemodyamic parameters and NHA in the Fontan patients.
Methods: Between June 2013 and December 2014 we evaluated
CBV in twenty six Fontan patients aged 14.3 - 50.8 years (median
24.4 years). The patients after extracardiac rerouting type of
Fontan operation are 54% of all patients, intraatrial grafting are
27%, atriopulmonary connection are 12% and intraatrial rerouting
are 7%. The CBV was measured by pulse dye densitometry using
indocyanine green during the cardiac catheterization. CBV indices
(CBVI, CBV/body surface area) were compared with hemody-
namic parameters (cardiac output (CO), systemic vascular resis-
tance (Rs), and CVP) obtained during the cardiac catheterization

Table 1. RV size and function were established by MRI

Pre-PVR Post-PVR p

RVEDV (ml/m2) 162 (SD= 39.1) 94 (SD= 23.6) < 0.001
RVESV (ml/m2) 87 (SD= 28.9) 44 (SD= 15.7) < 0.001
RVEF 44.8% (SD= 8.17) 52% (SD= 9.9) < 0.001

RVEF= right ventricular ejection fraction.

Table 2.

Post-PVR
RVEDV
(ml/m2)

Post-PVR
RVESV
(ml/m2)

Post-PVR
RVEF

Pre-PVR RVEDV
<170 ml/m2 and
RVESV <90 ml/
m2 (n= 19)

84 (SD= 15.8) 39 (SD= 10.8) 54% (SD= 8.2)

Pre-PVR RVEDV
>170 ml/m2 and
RVESV >90 ml/
m2 (n= 10)

105 (SD= 23.9) 54 (SD= 18.1) 48% (SD= 10.4)
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and plasma norepinephrine level (NE), plasma dopamine level
(DA), logarithm of atrial and brain natriouretic peptides (log ANP
and log BNP) as the NHA.
Results: The CBV of Fontan patient was 2.53-8.62 L (median
4.22 L) and CBVI was 1.86-4.76 L (median 2.39 L/m2). There are
no relation between CBVI and type of Fontan operation. CBVI
had significant negative correlation with log BNP (p< 0.05), NE
(p< 0.01) and DA (P< 0.05). Moreover, CBV was found to have
positive correlation with CO in our series, which might suggest
the different mechanism from conventional CHF lies under the
low output and high CVP state in Fontan circulation.
Conclusion: In our study, CBV of Fontan patient has negative
correration with NHAs and positive correlation with CO.

P-138
Mechanism of desaturation caused by posture and exercise
in Fontan patients
Shimizu M., Miyamoto K., Sugiyama H., Ishii T., Nakanishi T.
Tokyo Women’s Medical University, Tokyo, Japan

Introduction:Mild desaturation is often observed and its degree may
vary depending on the posture, exercise, and the location of right
to left shunt in patients after Fontan procedure.
The purpose of this study was to evaluate the degree of oxygen
saturation change with posture and exercise, and to investigate the
effect of hemodynamic variables and location of right to left shunt.
Methods: Retrospective chart review was carried out on consecutive
patients older than 16 years old with Fontan circulation and had
cardiac catheterization between 2012 and 2013 (n= 43). Percuta-
neous oxygen saturation (SpO2) measured at supine position and
standing was compared, and patients were divided into two groups;
ΔSpO2<4% andΔSpO2> 4%. Patients were also divided according
to the ΔSpO2 during 6minutes walk (6MW). Correlations between
SpO2, catheterization data, contrast echocardiogram finding, and
location of right to left (RL) shunt were evaluated.
Results: Catheterization data, NYHA functional class upon 6MW,
location of RL shunt, and contrast echocardiogram findings are
shown in the Table 1. In general, supine SpO2 (94.0± 4.0%) was
significantly higher than standing SpO2 (91.7± 4.2%). There was
no significant difference in hemodynamic parameters and
shunt locations between two groups. SpO2 become significantly
lower during 6MW (91.9± 3.9 vs. 88.5± 5.8%). Patients with
ΔSpO2> 4% had lower SaO2 at baseline, higher Rp, and higher
incidence of RL shunt from innominate vein than those with
SpO2< 4% during 6MW.
Conclusions: Underlying mechanism causing SpO2 changes
in Fontan patients by posture and exercise may be different.
Desaturation during exercise is more likely to be related to
pulmonary circulation and RL shunt.

P-139
Why do they survive? Native congenital heart disease in a
grown-up African population without access to care
Hugo-Hamman C. (1,2), Barno P.K. (2), du Toit H. (2)
University of Cape Town, South Africa (1); WIndhoek Central Hospital,
Namibia (2)

Objectives: To describe 104 patients over 13 years old with
congenital heart disease (CHD) and without access to corrective
surgery or intervention.
Methods:Case notes of all patients seen atWindhoek Central Hospital
between January 2009 to December 2013 were reviewed for con-
genital heart disease. Clinical features, ECG, chest x-ray, echo-
cardiogram, cardiac catheterisation, operation reports and follow-up
records were checked. Diagnosis was established by echocardiogram.
Surgery was conducted at Windhoek Central Hospital or, the
Christiaan Barnard Memorial Hospital in South Africa.
Results: One hundred seven (107) patients were identified. Three
received surgery prior to presentation and were excluded. In 104
patients age ranged from 13 to 86 years (mean 25). 68 were female.
Pathology included, VSD 30, secundum ASD 32, PDA 12, AVSD
10 (9 primum ASD), AS 4 and coarctation of aorta 5. Cyanotic
disease included Tetralogy of Fallot 7 (TOF), DORV with TOF
4, PS 7, Ebstein’s 2 and TGA/VSD/PS 2.
Seventy eight were deemed “operable”. Thirty-one had cardiac
catheterisation. There were 7 interventions for, coarctation (2),
PDA (2), ASD (2) and valvular PS (1). Surgery was performed on
52; VSD 15, ASD 2 16, PDA 5, primum ASD 5, TOF 6 (3 with
DORV). Three with complex disease were repaired. Eleven were
inoperable (8 Eisenmenger syndrome).
Over a 5 year follow-up (mean 32 months), three patients have
died. Two with inoperable secundum ASD and one after shunt
surgery for TOF with pulmonary atresia. Fifteen patients have
been lost to follow-up.
Conclusions:This cohort reflects a timewhen there were no diagnostic
or curative services for CHD anywhere. A surprising number of
patients with large but “simple” lesions (VSD, ASD and PDA) were
still operable, albeit with advanced pulmonary hypertension and
congestive cardiac failure. Secondly, there is a sub-set of patients with
Tetralogy of Fallot who survive to adulthoodwhere the anatomy and
therefore the surgical challenge, is profoundly different from that in
the infant. The high number “lost” reflects complex health systems
challenges in a vast, low middle income country.

P-140
Low-dose dual-source MDCT angiography imaging of
partial anomalous pulmonary venous connection in
pediatric patients
Turkvatan A. (1), Tola H.T. (2), Ergül Y. (2), Güzeltaş A. (2)
İstanbul Mehmet Akif Ersoy Thoracic and Cardiovascular Surgery
Training and Research Hospital, Department of Radiology, İstanbul,
TURKEY (1); İstanbul Mehmet Akif Ersoy Thoracic and Cardiovascular
Surgery Training and Research Hospital, Department of Pediatric
Cardiology, İstanbul, TURKEY (2)

Objective: To determine lobar distribution, drainage sites and
associated cardiovascular anomalies of partial anomalous pulmonary
venous connection (PAPVC) in pediatric patients using 256-detector
multidetector computed tomographic (MDCT) angiography.
Material and Methods: 61 cases [27 female, mean age 4.7 years (13
days-15.4 years)] with PAPVC diagnosed by MDCT angiography
were included in this study. In all patients, MDCT examina-
tions were performed using a dual-source 256-MDCT scanner
(Definition Flash, Siemens Healthcare) with high pitch protocol.

Table 1.

IIs (450-600m) 18 10* 0.047 18 6 N.S

IIm(300-450m) 9 1 4 10

RL shunt Innominate V 22/30 9/12 N.S 21/25* 8/15 0.032

Baffle 10/31 4/12 N.S 10/24 4/15 N.S

hepatic/IVC 9/30 2/12 N.S 6/24 5/15 N.S

Contrast 
echo

injected at PA + 11/22 4/12 N.S 8/21 7/12 N.S

Postural change 6 MW

ΔSpO2<4% ΔSpO2>4% p ΔSpO2<4% ΔSpO2>4% p 
Cath data SaO2 (%) 93.6±3.4 93.5±4.7 N.S 94.4±3.8 92.3±3.6* 0.008

CVP (mmHg) 13±2 14±5 N.S 13±4 14±3 N.S

C.I (L/min/m2) 2.3±0.6 2.5±0.6 N.S 2.3±0.4 2.3±0.7 0.89

Rp (wood) 2.2±1.3 2.2±1.3 N.S 1.8±0.9 2.8±1.7* 0.028
NYHA I (600m<) 0 1 χ2 1 0 χ2

CVP; central venous pressure, C.I; cardiac index, Rp; pulmonary resistance, IVC; inferior vena cava, PA;
pulmonary artery
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Results: In 61 patients, 73 anomalous pulmonary vein (APV)s were
detected, 56 of them (77%) were right sided and 17 (23%) were
left. 50 patients (82%) had only one APV, and 11 (18%) had two
APVs. In 49 patients with 56 right sided APVs, 38 (%68) draining
into superior vena cava, 8 (14%) into atrio-caval junction, 6 (%11)
into inferior vena cava, 3 (5%) into right atrium, and 1 (2%)
into levoatriocardinal vein. In the 12 patients with 17 left sided
APVs, 16 (94%) draining into left innominate vein and 1 (6%) into
coronary sinuse. Only 7 (12%) patients had isolated PAPVC,
whereas 54 (88%) patients had additional cardiovascular anomalies.
The most common (n= 40, 66%) associated anomaly is an atrial
septal defect (ASD). In patients with right APVs, 26 (53%) had
superior sinuse venosus type of ASD, 6 (12%) had secundum
type ASD, and 3 (6%) had inferior sinuse venosus type of ASD.
The other associated cardiovascular anomalies are ventricular
septal defect (n= 8), persistan left superior vena cava (n= 8),
patent ductus arteriosus (n= 4), aortic coarctation (n= 3), hipo-
plastic left heart syndrome (n= 2), truncus arteriosus (n= 1),
double outlet right ventricle (n= 1), cor triatrium sinister (n= 1),
aberrant right subclavian artery (n= 1), and levoatriocardinal vein
(n= 1). In 48 (79%) patients, PAPVC and associated cardiovascular
anomalies were corrected surgically. The diagnostic agreements
between MDCT and surgical results were %100. The overall mean
effective radiation dose was 1.12mSv (range, 0.15–6.13mSv), and it
was 0.58mSv (range, 0.15–0.73) in the patients younger than
1 year old.
Conclusion: The presence and course of the anomalous pulmonary
veins and associated cardiovascular anomalies can be reliably
detected by 256-slice MDCT angiography with lower
radiation doses.

P-141
Echocardiographic accuracy in detecting coronary pattern
in transposition of the great arteries: a 10-year single center
experience
Del Pasqua A., Privitera C.,Giordano P., Terranova V., Iacomino M.,
Toscano A., Chinali M., Esposito C., Iacobelli R., Antonelli G.,
Caputi A., Di Carlo D., Carotti A., Pongiglione G., Rinelli G.
Bambino Gesù Pediatric Hospital Rome, Italy

Introduction: Re-implantation of coronary arteries is a key factor in
arterial switch operation. Preoperative assessment of coronary
artery anatomy in transposition of the great arteries (TGA) is a
crucial issue for planning surgical technique. Overall, patients (pts)
with any variant coronary pattern have nearly doubled mortality.
Echocardiography is the main diagnostic tool for the preoperative
assessment of coronary anatomy in TGA.
Aim: Primary aim of our study was to retrospectively review
our 10-years experience and to evaluate our echocardiographic
preoperative accuracy in detecting coronary anatomy pattern
comparing echocardiographic to surgical findings. Secondary aim
was to determine association between post-surgical outcome and
coronary pattern.
Methods and Materials: We retrospectively reviewed echocardio-
graphic, operative and medical records of TGA cases referred to
our institution for primary surgical repair between January 2004
and January 2014. Echocardiographic coronary anatomy descrip-
tions were compared to surgical and/or autopsy findings to
establish diagnostic accuracy.
Results: We identified 181 pts with TGA who underwent surgery
from January 2004 to January 2014. Coronary pattern were
described as “usual” for TGA in 111 cases (61%) in which surgical
agreement was 95% (106/111pts); unusual coronary patterns were
described in 70 pts (39%) and were confirmed at surgical time in

87% of cases (61/70pts). Overall 10 pts had intramural coronary
artery, in whom 8 pts were identified by pre-operative echo-
cardiography (80%).
Failure to detect correct coronary pattern by echocardiography
was observed in 14 cases. Echocardiographic diagnostic accuracy
in identifying intramural coronaries was 80% (sensibility 88%,
specificity 98%) but reached 100% in the last 6 years. Sensibility
and specificity for anomalous circumflex artery were 92%
and 98%. Intraoperative mortality was 0%; early mortality at
60 days was 1%.
Conclusions: Echocardiography is a reliable tool in detecting
coronary anomaly in TGA with an overall accuracy of 92%,
including more complex TGA patterns and even in the presence
of intramural course.

P-142
Impaired myocardial deformation in asymptomatic
patients with isolated left ventricular non-compaction
Ari M.E. (1), Cetin I.I. (1), Kocabas A. (1), Ekici F. (1),
Ceylan O. (2), Surucu M. (1)
Department of Pediatric Cardiology, Ankara Children’s Hematology and
Oncology Training and Research Hospital, Ankara, Turkey (1);
Department of Pediatric Cardiology, Dr. Sami Ulus Obstetrics and
Gynecology, Children’s Health and Diseases Training and Research
Hospital, Ankara, Turkey (2)

Objective: The aim was to determine the early regional and global
myocardial functional changes and whether the myocardial
changes that cannot be detected by conventional echocardio-
graphy could be detected by tissue Doppler imaging (TDI) or two-
dimensional speckle-tracking echocardiography (STE) in children
with isolated left ventricular non-compaction (iLVNC) without
symptoms.
Methods:Myocardial velocities and time intervals, longitudinal and
circumferential strain (S) and strain rates (SR) determined by TDI
and STE in twenty children with iLVNC aged 12.1 years was
compared with those in twenty controls. All children underwent
echocardiographic assessment using two-dimensional, M-mode,
tissue Doppler and speckle-tracking echocardiographies. The
myocardium was assessed at three segments; non-compacted
(NC), neighbouring NC (NNC) and compacted (C), according to
wall characteristics.
Results: According to TDI; isovolumic contraction time (100.5 vs.
69.5, 80.3 vs. 65.5 and 77.3 vs. 65.6 cm/s), isovolumic relaxation
time (87.9 vs. 74, 76.7 vs. 66 and 71.9 vs. 63.5 cm/s) and myo-
cardial performance index (0.95 vs. 0.51, 0.7 vs. 0.49 and 0.59 vs.
0.48) were significantly higher, while ejection time (198 vs. 275.8,
224.7 vs. 265.8 and 250.7 vs. 269 ms) were significantly lower in
children with iLVNC, at all three segments. According to STE;
longitudinal S (−14.4 vs. −23.2 and −18.1 vs. −24.9%) and SR
(−0.38 vs. −0.61 and −0.43 vs. −0.83 s-1) and also circumferential
S (−19.1 vs. −27.8 and −24 vs. −29.3%) and SR (−0.37 vs. −0.87
and −0.47 vs. −0.85 s-1) were significantly lower in children with
iLVNC, in NC and NNC segments. The global longitudinal and
circumferential S and SR at all three segments were significantly
lower in children with iLVNC. Global longitudinal S were −18
vs. −23.8% and global longitudinal SR were −0.56 vs. −0.84 s-1.
Global circumferential S were −24.6 vs. −27.5% and global
circumferential SR were −0.63 vs. −0.96 s-1.
Conclusion: Both TDI and STE used to evaluate myocardial
function and deformation could detect myocardial dysfunc-
tion and impaired deformation in children with iLVNC who are
subclinic and whose left ventricular functions are normal by
conventional methods.
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P-143
The evaluation of myocardial function by tissue Doppler
imaging in neonatal sepsis
Cetin I. (1), Gonulal D. (2), Unal S. (2), Kocabas A. (1), Ekici F. (1),
Ari M.E. (1), Surucu M. (1)
Pediatric Cardiology (1); Neonatology (2); Ankara Child Health,
Hematology Oncology Education and Research Hospital, Ankara,
Turkey

Objective: The aim of this study was to determine the cardiac effects
of sepsis by tissue Doppler echocardiography in neonates.
Methods: The myocardial velocities and time intervals at inter-
ventricular septum (IVS) and left ventricular posterior wall
(LVPW) before and after therapy were compared in 20 neonates
with sepsis and 20 age and gender matched healty neonates. The
exclusion criteria were elevated cardiac enzymes and systolic
dysfunction at conventional echocardiography, accompanying
heart, lung or metabolic disease.
Results: The male/female ratio was 1.9 and mean age of patients
was 21.7 days. The mean sepsis score used by Pennsylvania
Hospital was 3.3 in patients. There were no significant differences
for LVDd, EF and FS values of patients and controls before and
after therapy. Myocardial velocities; Sm (3.7 vs. 5.5 cm/s) and Em
(4.9 vs. 7.9 cm/s) at IVS and Sm (4.3 vs. 5.8 cm/s), Em (6.1 vs.
9.1 cm/s) and Am (5.1 vs. 6.9 cm/s) at LVPW were significantly
lower (p< 0.0001) in patients before therapy. Time intervals;
isovolumic contraction time (ICT) (59.4 vs. 43.7 ms), isovolumic
relaxation time (IRT) (52.6 vs. 41.5 ms) and ejection time (ET)
(147.6 vs. 182.4 ms) at IVS and ICT (59.4 vs. 43.1 ms), IRT (53.4
vs. 41.7 ms) and ET (143.8 vs. 187.1 ms) at LVPW were
significantly longer (p< 0.0001) in patients before therapy.
However, there were significant improvements (p< 0.05) for
Sm (4.7 cm/s), Em (6.6 cm/s), ICT (48.6 ms), IRT (46.1 ms)
and ET (161.3 ms) at IVS and Sm (4.8 cm/s), Em (7.4 cm/s),
Am (5.6 cm/s), ICT (48.2 ms), IRT (48.9 ms) and ET (164.3 ms)
at LVPW after therapy in patients. The myocardial performance
index (MPI) at IVS (0.77, 0.59 vs. 0.47) and LVPW (0.79, 0.61 vs.
0.45) were significantly higher in patients before (p< 0.001)
and also after (p< 0.01) therapy. However, there were no corre-
lations between sepsis scores and MPI values at both IVS
and LVPW.
Conclusions: The results of this study revealed that sepsis causes
myocardial depression in neonates even though the left ventricular
systolic functions are normal with conventional transthoracic
echocardiography. This depression resolves with therapy in a
considerable time period.

P-144
A Novel Echocardiographic Quantification of Pulmonary
Valve Regurgitation in Patients with Tetralogy of Fallot
Nakano Y. (1,2), Yasukochi S. (1), Takigiku K. (1), Tazawa S. (1),
Saikawa Y. (1), Nitta M. (1), Shimabukuro A. (1), Momoki K. (1),
Yamazaki S. (1)
Nagano Children’s Hospital (1); Azumino, Japan;Yokohama City
University (2); Yokohama, Japan

Introduction: The pulmonary regurgitation (PR) is the most
important cause of the right ventricular failure and dilatation in
patients long after the definitive surgery for tetralogy of Fallot
(TOF), however its quantification of PR is difficult and not stan-
dardized by echocardiography but could be measured by cardiac
magnetic resonance (CMR).We aim to quantify PR in TOF using
a novel echocardiographic imaging modality, Vector-Flow Map-
ping (VFM) and to validate by CMR using phase-contrast analysis.

Subjects and Methods: fourteen patients with repaired TOF, mean
age 17 y (2.8-31 y), and mean interval from the definitive surgery
15 y (1.7—26 y). The color Doppler images of right ventricular
outflow view including pulmonary artery (RVOT) was obtained
by Prosound F75 (Hitachi-ALOKA ltd) with VFM mode, and
calculated the both-directional flow across the pulmonary valve as
a sum of by integration of multiple sampling gate set on the line
along the cardiac cycle by off line analysing program. The ratio of
regurgitation to antegrade flow of VFM (PRF-VFM) was com-
pared to those of CMRI using phase-contrast flow quantification
(PRF-CMR). PRF-VFM was also evaluated by the previous
reported indices such as the presence of diastolic reverse flow in
peripheral PA branches, PR pressure half time< 100 ms, and PR
index <0.77.
Results: PRF-VFM (40.9 + /-9.8%) was well correlated with
PRF-CMR (40.7 + /-10.2%) (r= 0.68, p< 0.01) with good
agreement between the two measurements. PRF-VFM> 40%
had good sensitivity (85.7%) and specificity (85.7%), if PRF-
CMR> 40% was considered as a severe PR, however
other parameters showed higher sensitivity (71-100%) but poor
specificity (14.3-33%).
To assess the severity of PR, the quantification of PR is
mandatory with good sensitivity and specificity. Our new
imaging modality of PRF-VFM demonstrates a good agreement
with the results of PRF-CMR than any other parameters pre-
viously reported. The limitation of this technique is the quality
of images of RVOT and color Doppler signal and the turbulent
flow by the stenosis> 3 m/s.
Conclusions: PRF-VFM is feasible and handy diagnostic imaging
with quantification for assessing the severity of PR in patients with
TOF, which is clinical valuable.

P-145
The impact of diastolic flow kinetic energy loss of the
left ventricle on cardiac output (Q) in patients with
tetralogy of Fallot
Saikawa Y., Yasukochi S., Nakano Y., Takigiku K., Tazawa S.,
Ebina S., Shibata A., Hidaka E.
Nagano Children’s Hospital Azumino-Shi Nagano Japan
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Introduction (or Basis or Objectives): The impact of diastolic flow
energetics on cardiac output remains unknown. We investigated
the impact of intra-cardiac blood flow kinetic energy loss (EL) on
cardiac output in patients after the definitive surgical repair of
tetralogy of Fallot (TOF), by using a novel echocardiographic
imaging modality of Vector Flow Mapping (VFM).
Methods: The subjects were 24 pts with TOF (age; 13.9 + /-7.4 y,
interval from surgical repair; 143 + /-64 months) and 16 normal
healthy children (8.9 + /-4.6 y).
The three chamber view of the left ventricle (LV) with color
Doppler was recorded by Prosound F75 (Hitachi-ALOKA, ltd)
with VFM mode. Then we calculated EL (mW) from the recon-
structed velocity vector components transformed into Cartesian
coordinate system as previously reported by Itatani K. (Jpn J Appl.
Phys 2013;52:07HF16). The EL data were indexed bymeasuring a
ratio of EL to the inflow kinetic energy (KEin) through mitral
valve in diastole. Cardiac output (Q) was calculated from velocity-
time integral and cross-sectional area of LVOT. Results: EL/KEin
was significantly higher in TOF (0.21 + /-0.16) than in N
(0.06+ /-0.03). In TOF, EL/KEin had a negative correlation with
Q (R2= 0.54, p= 0.000231).
Conclusions: The diastolic blood flow energy loss contributes to
cardiac output (Q) in TOF.

P-146
Should we believe in peak velocities? Comparisson of peak
velocities determined by 2D phase-contrast MRI with
those assessed by real-time phase-contrast MRI and pulse
wave echocardiography?
Fischer M. (1), Körperich H. (2), Selzer B. (1), Laser K.T. (1),
Kececioglu D. (1)
Center for Congenital Heart Defects (1); Radiology, Nuclear Medicine
and Molecular Imaging (2); Heart and Diabetes Center NRW, Ruhr
University of Bochum, Bad Oeynhausen, Germany

Introduction: Determination of peak velocities is an important para-
meter for estimation of the severity of stenosis, analysis of arterial
stiffness and assessment of the pulmonary flow pattern. Magnetic
resonance imaging (MRI) is a noninvasive tool for evaluation of
aortic distensibility and PW velocity based on its high accuracy and
reproducibility. MRI is known to underestimate peak velocities
due to the typical long data acquisition times, echocardiography is
considered as operator dependent.The aim of this study was to
compare peak velocities (Vmax) assessed by two-dimensional (2D)
phase-contrast velocity mapping (PC-MRI), real-time PC-MRI and
pulse wave echocardiography regarding the degree of discrepancy.
Material and Methods: Quantitative through-plane PC-MRI flow/
Vmax measurements were performed in the ascending aorta of
11 healthy subjects (mean age= 42.6± 13.7 years; 6 male) with a
3 T scanner. Using (a) retrospectively gated standard 2D PC-MRI,

(b) 2D PC-MRI (comparable to a) but with flow encoding in
3 spatial directions for 3D vector calculating); (c) real-time
PC-MRI;(d) pulse wave echocardiography. Measurements were
performed without repositioning of the subject. Normally dis-
tributed data were analyzed by paired Student-t-test regarding a
p-value of 0.05 as statistically significant, Bland-Altman statistics
and by calculating of regression coefficients.
Results and Discussion: Average Vmax (MR_3D) exceeded Vmax
(MR_ref) by 4,4% (= mean, limits-of-agreement: +14.1% to
− 5.3%, r ~ 0.96, p< 0.05). This may be related to the occasionally
non-perpendicular blood flow direction in a curved vessel
underscoring the need for calculating of three-dimensional velocity
vectors. Peak velocities were higher applying real-time PC-MRI
compared to MR_ref (28.1%; +51.4% to +4.9%, r ~ 0.64, p<0.05),
which can be explained by the non-averaging character of this
technique representing a snap-shot of the actual blood flow in the
region-of-interest (Abb. 1). Accordingly, Vmax (echo) was increased
by 25.2% in relation to Vmax (MR_ref) (+69.0% to−18.5%, r< 0.5,
p< 0.05). Comparing real-time PC-MRI and pulse wave echo-
cardiography high agreement was observed between both methods
(2.7%; +44.5% to −39.2%, r<0.5, p< 0.05) but with substantial
scatters and a low correlation coefficient.
Conclusion: Peak velocities assessed by standard quantitative two-
dimensional PC-MRI were underestimated by 25–30% in com-
parison to real-time PC-MRI and pulse wave echocardiography.

P-147
Analysis of the right ventricle by 4D-RV-Function 2 in
healthy children and young adults – first results
Karabiyik A. (1), Haas N.A. (1), Fischer M. (1), Horst J.P. (1),
Klusmeier E. (1), Körperich H. (2), Burchert W. (2), Kececioglu D. (1),
Laser K.T. (1)
Center for Congenital Heart Defects (1); Institute for Radiology, Nuclear
Medicine and Molecular Imaging (2); Heart and Diabetes Center NRW,
Bad Oeynhausen, Germany

Introduction: Echocardiographic quantification of right ventricular
(RV) function is limited if only a standard two dimensional
approach is used. Realtime 3D-Echocardiography (RT3DE) is a
promising method to get more valid data especially for end-
diastolic (EDV), endsystolic (ESV), stroke (SV) volumes and
ejection fraction (EF). Simultaneous assessment of deformation
parameters as longitudinal Strain (LS) within the same dataset
would be of additional value.
Methods: 20 healthy children and adults (6-40, median 16.4 ys, 13
female) were consecutively investigated by cardiac magnetic
resonance imaging (CMR, 3 T Achieva, Philips, Cine SSFP, frame
rate 20-24/s ) and RT3DE (Vivid 7, IE33, 4-beat acquisition,
frame rate 20–30/s).CMR data were analysed using the summation
of disks method, RT3DE data were processed using a prototype of
the 4DRV-Function 2 software (Tomtec, Germany) by two separate
expert investigators blinded to each other. For interobserver varia-
bility a third investigator was introduced. Statistical analysis by Bland
Altmann defining differences in % and including limits of agreement
(LOA), correlations by Pearson-Bravais.
Results: Feasibility of 90% (18 RT3DE datasets). Enddiastolic
volumes (EDV) calculated by CMR ranged from 60-197 ml.
RT3DE provided mild mean underestimation of EDV
(4.5± 8,5%, LOA -12.5% to 21.5%, r= 0.990), ESV (1.4± 15.4%,
LOA -29.5% to 32.3%, r= 0.951), SV (6.5± 12.4%, LOA -18.3%
to 31.3%, r=0.974) and EF (2.0±8.9%, LOA -15.8% to 19.8%,
r=0.969). Intraobserver-variability for EDV (-1.7±8.2%, LOA -18%
to 14.6%, r=0.979) and ESV (2.9±13.2%, LOA -23.5% to 29.3%,
r=0.928) was low. Interobserver-variability for EDV (0.8±15%,

Figure.
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LOA -29.1% to 30.8%, r=0.928) was better than for ESV (2.0±24%,
LOA -46% to 50%, r=0.887). Mean septal LS was -21±5,9%, free
wall LS revealed higher values of -29±6.5%(p<0.001). Mean calcu-
lation time for RT3DE was 5minutes per dataset.
Conclusions: RV-Function 2 provides good feasibility and promising
accuracy within a wide range of volumes of healthy individuals.
Reproducibility of ESV estimation was acceptable but less good than
of EDV. Deformational parameters can also be assessed within a short
period of calculation time from the same RT3DE dataset. Further
validations have to be carried out in order to undermine that the
method is an interesting tool for clinical use in patients.

P-148
Are organ size and heart rate advantageous measures for
more precise clinical use of Velocity Time Integral in children?
Solinski A. (1), Körperich H. (2), Fischer M. (1), Horst J.P. (1),
Klusmeier E. (1), Kececioglu D. (1), Laser K.T. (1)
Center for Congenital Heart Defects (1); Institute for Radiology, Nuclear
Medicine and Molecular Imaging (2); Heart and Diabetes Center NRW,
Bad Oeynhausen, Germany

Introduction: Integration of doppler curves is an often used means of
echocardiographic estimation of cardiac output. To compensate
for maturational changes in children, physiological factors as heart
rate, ventricular length and the Frank Starling mechanism have to
be considered. Our aim was to create percentiles for aortic
(VTIAo) and pulmonary velocity time integral (VTIPa) that are
useful in clinical practice.
Methods: 377 echocardiographic datasets recorded in healthy
children (0-20 years) were analysed. Measurement of left ven-
tricular length, VTIAo (group I) respectively right ventricular
length, VTIPa (group II) and heart rate (HR) was performed. To
assess practicability 40 patients (0-6 years) with shunt lesions
(group A: patent ductus arteriosus (PDA); group B: atrial septal
defect (ASD)) were investigated and values integrated into the
percentiles. Sensitivity of this method was compared to sensitivity
of other reference values for VTIAo (C. Pees, Pediatr Cardiol
(2013) 34: 1194-1200).
Results: Feasibility was 91% for group I (330 datasets: 166 male, 164
female) and 86% for group II (324 datasets: 164 male,
160 female). VTI/HR and ventricular length provided excellent
correlations in children younger than 7 years (group I: r= 0,824;
group II: r= 0,772). Adolescent individuals (7-20 years) showed
lower correlation because of higher stroke volume variability (group
I: male r= 0,462, female r= 0,458; group II: male r= 0,521, female
r= 0,456). With the percentiles created more known aortic
hyperperfusion (group A) could be detected (50% >2 standard

deviation (SD); 100% >1 SD) than with reference data of C
(35%> 2 SD; 50%> 1 SD). Sensitivity of percentiles for VTIPa
(group B) was also satisfactory (65%> 2 SD; 90%> 1 SD).
Conclusions: These reference values might facilitate the differ-
entiation between normal and pathological VTI especially in
young children.

P-149
Comparison of Basic Echocardiogram and Cardiac
Magnetic Resonance of the Right Ventricle in Repaired
Tetralogy of Fallot
Limsuwan A. (1), Khowsathit P. (1), Siripornpitak S. (2)
Division of Pediatric Cardiology, Department of Pediatrics (1);
Department of Radiology, Ramathibodi Hospital, Mahidol University,
Bangkok, Thailand (2)

Background: Cardiac magnetic resonance (CMR) has become a
standard tool to evaluate the right ventricle (RV). In repaired
tetralogy of Fallot (rTOF), the right ventricular volume load is
considered to be one of the key criterions for the pulmonary valve
replacement. The objective of this study is to define whether the
conventional echocardiographic measurement could be use as a
parameter to define the right ventricular dilatation in comparison
with the CMR measurement.
Methods: Patients with rTOF underwent CMR and echocardio-
gram. From the 4-chamber view, the RV dimension was mea-
sured in long axis and short axis during diastole and indexed by
body surface area. The RV echocardiographic measurement was
compared and correlated with the RV volume index obtained
from CMR. The sensitivity and specificity of the echocardigraphic
threshold value predict the RV volume were determined.
Results: A total of 99 patients (16.2± 5.5 years, 69 male) were
recruited. The echocardiographic measurement of RV end dia-
stolic diameter (RVEDD) index and RV long- axis length index
were correlated with the RV end diastolic volume index
(RVEDVi) obtained by CMR (r= 0.47, p= 0.01 and r= 0.27,
p= 0.01). The RVEDD index> 1.91 cm/m2 had 75% sensitivity
and 80% specificity to predict RVEDVi >160 mL/m2 with area
under the curve of 0.81. While the RV long- axis length index
>5.10 cm/m2 had 75% sensitivity and 50.8% specificity to predict
RVEDVi >160 mL/m2 with area under the curve of 0.66.
Conclusion: The basic echocardiogram parameter of the RV
dimension could be used to assess the right ventricle volume load
in rTOF with reasonable CMR correlation. The RVEDDi has a
better prediction of the RV volume in comparison with the RV
long-axis length index.

P-150
Measuring Exercise Capacity in the Very Young Child
Callaghan S., Casey F.A., Sands A.J., Milliken I., Price J.,
McCrossan B.
Royal Belfast Hospital for Sick Children, Belfast, United Kingdom

Introduction: Exercise testing is an important cardiovascular
assessment tool. Although there are well established protocols/
equipment for older children there is limited knowledge for
testing in small children. The aim of this project was to develop
and test a bicycle ergometer as a means of testing exercise capacity
in very young children.
Methods:Healthy children aged between 4-6 years were invited to
participate. The cycle ergometer was a specifically adapted
children’s bicycle, connected to a load resistor and current sensor.
The bike was also connected to a ‘visual incentive’ in the form of aFigure.
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LED light display. Each child was encouraged to exercise until
exhaustion. The exercise protocol was a multistage, incremental
protocol with increasing resistance every 3 minutes and two 30
second sprint sections. During exercise the child’s heart rate was
continually monitored.
Results: 48 children were recruited (29 male). Patient demo-
graphics and study results are summarised in Table 1. 18/48 (38%)
participants achieved >80% maximal predicted heart rate with
42/48 (88%) reaching >70%. Boys achieved significantly higher
maximum power output (Median [IQR]= 103Watts [92-113])
compared with girls (Median [IQR]= 87Watts [75-103]),
p= 0.023 (Mann-Whitney U-test) but there was no difference in
test duration (p=0.99). Increased height was associated with higher
maximum power output: Spearman’s correlation coefficient=0.37,
p< 0.01.
Conclusions: Exercise testing in young children is technically more
challenging. This bespoke exercise bicycle/software is reliable,
produces replicable results, is enjoyable and easy to use for children. It
is a useful tool in the screening and assessment of young children with
inherited cardiac disease and congenital heart disease.

P-151
Determination of Reference Values for Tricuspid Annular
Plane Systolic Excursion in Healthy Turkish Children
Uysal F., Bostan M.O., Cil E.
University of Uludag, School of Medicine, Bursa, Turkey

Objectives: A tricuspid annular plane systolic excursion (TAPSE) is
an echocardiographic measurement used in the evaluation of right
ventricular systolic function. While established reference values of
TAPSE exist for the adult population, only a limited number of
studies have attempted to evaluate reference values for children.
The aim of the present study was to determine reference values of
TAPSE in healthy children in Turkey.
Methods: A total of 765 healthy children aged between 0 and 18
years, all of whom referred to our clinic with cardiac murmurs,
were evaluated. Patients with no cardiac problems or other dis-
orders were excluded from the study. The measurement of
TAPSE was obtained using an M-mode echocardiography, and
the relationship between age and surface area with TAPSE was
investigated.
Results: The mean TAPSE value was found to be 19.56± 5.54 cm,
and no significant difference was identified between the male and
female children subjects. TAPSE values showed an increase with
increasing age and surface area. The mean TAPSE was 9.09± 1.36

in newborns and 25.91± 3.60 cm in the 13–18 age group.
A negative correlation was found between TAPSE and heart rate.
Conclusions: In the present study, reference values for TAPSE in
healthy Turkish children were presented in percentile tables, and
corresponding z-scores were determined. These reference values may
be useful in daily practice for the evaluation of right ventricular
systolic function in children.

P-152
Evaluation of pediatric patients after surgical repair of
tetralogy of Fallot using tissue Doppler and tissue
synchronization imaging
Fattouh A.M., Ahmed G.H., Ebraheem L.A., AbdelFattah A.M.
Pediatric Cardiology unit, Department of Pediatrics, Cairo University,
Cairo, Egypt

Background: Tetralogy of fallot (TOF) is the most common cya-
notic heart congenital disease. Although surgical repair is satisfac-
tory, the operated heart is not anatomically normal. These patients
develop many cardiac functional and electrical abnormalities.
We aimed to detect left ventricular dyssynchrony and to evaluate
systolic and diastolic function after successful Fallot repair in the
pediatric age group.
Methods: This cross sectional study included 25 post-operative
pediatric patients with surgically repaired TOF. Fifteen sex and age
matched healthy children were included as control. All patients
were subjected to clinical assessment, chest X-ray, electro-
cardiography (ECG) and conventional echocardiography in
addition to tissue Doppler echocardiography and automated tissue
synchronization imaging using (GE vivid 7) machine.
Results: The mean age of the studied cases was 9.04 y± 3.41 y. In
our study there were systolic and diastolic RV dysfunction in
patients in comparison to controls as manifested by statistically
significant lower S′, E′, A′ tissue velocities, longer relaxation time
and increased MPI of RV in comparison with controls. There was
a positive statistical significant correlation between age of patient at
surgery and E` of RV (P= 0.02) There was a positive statistical
significant correlation between postoperative duration and IRT of
LV (p= 0.05). Using the automated TSI method, 8 patients (32%)
had mild to moderate delay in all segment standard deviation but
there was no statistically significant difference between cases and
controls regarding the main six indices evaluated by the TSI
algorithm including (septolateral delay, Basal septal delay, basal
septal maximum difference, all segment maximum delay, all seg-
ment standard deviation, septal posterior delay).
Conclusion: There is evidence of early diastolic dysfunction and
restrictive pattern in both ventricles. Automated TSI provides a
simple, rapid, and comprehensive assessment of intra-ventricular
dyssynchrony. The automated processing algorithm reduces
the impact of operator skill and improves reproducibility. LV
dyssynchrony is not detected in the pediatric age group after
Fallot repair

P-153
Doppler parameters and aortic compliance in patients with
aortic coarctation
Cordeiro S. (1), Gomes J. (3), Plácido R. (2), Mendes I. (1), Anjos R. (1)
Hospital de Santa Cruz, Lisboa, Portugal (1); Hospital de Santa Maria,
Lisboa, Portugal (2); Faculdade de Ciências da Universidade de Lisboa,
Portugal (3)

Introduction: Patients with aortic coarctation (AoCo) often show a
Doppler flow pattern with diastolic flow in the descending aorta.

Table 1. Patient Demographics and Exercise Stress Test Results
Summary

Mean
(s.d.)

Interquartile
Range

Age (years) 5.8 (0.66) 5.5 - 6.2
Weight (kg) 22 (3.6) 19.8 - 23.8
Height (cm) 113.6 (5.8) 109 - 118
Maximal Heart Rate (bpm) 165 (15) 159-173
% Max Predicted HR (%) 77 (6.9) 74-81
Exercise Duration (mins) 8.08 (1.1) 7.88-8.53
Average Power Over Test
(Watts)

19.5 (6.7) 15.2 - 22.5

Maximal Power Attained
(Watts)

104 (45.4) 83 - 109
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The effect of aortic compliance on flow pattern in AoCo was
described in-vitro and with computer models. This study was
performed to evaluate the relation between invasive gradients,
Doppler flow patterns and arterial stiffness measured by tono-
metry, in AoCo patients.
Methods: Forty five invasive gradients and TTE studies were
obtained in 28 patients (13 women, 24.7± 17.6 years of age). In 17
patients studies were performed before and after intervention.
Systolic invasive gradients were measured (Sgrad), and ratio of
coarctation to aortic diameter at the diaphragm (AoCo/DAo)
calculated. Doppler parameters measured at the time of invasive
evaluation, included Doppler corrected gradient (Dgrad), diastolic
velocity at end of T wave (DVT), end diastolic velocity (DVQ),
systolic and diastolic half pressure times (SHPT and DHPT) and
velocity runoff (VR - time for velocity to decrease frommaximum
value (Vmax) to 33% Vmax). VR, SHPT and DHPT were cor-
rected with Bazett’s formula. Arterial stiffness was assessed by
measuring pulsed wave velocity (PWV) between carotid and right
radial arteries.
Results: Overall, including patients before and after intervention,
mean Sgrad was 24 mmHg, mean AoCo/DAo 0.56, mean Dgrad
32 mmHg, mean DVT 1.0 m/s, mean DVQ 0.3 m/s, mean SHPT
98 ms, mean DHPT 65ms and mean VR 372 ms. With simple
regression models, Sgrad and AoCo/DAo showed correlation
with Dgrad, DVT, DVQ, SHPT and DHPT (p< 0.01). Multiple
regression models provided the formulas Sgrad= -3.63 +
0.05*DHPT+0.75*Dgrad (R2= 0.76) and AoCo/DAo= 0.83-
0.001*SHPT-0.005*Dgrad (R2= 0.51). Continuous Doppler
flow in the descending aorta was found in 93% of patients with
Sgrad> 30 mmHg and AoCo/DAo< 0.46. Diastolic tail with
measurable DVT was found in patients with Sgrad as low as
7 mmHg (59% of patients with Sgrad between 7 and 26 mmHg).
In this group of low to moderate Sgrad, a negative correlation was
found between PWV and DVT (p= 0.02) suggesting that low
aortic stiffness may contribute to persistent diastolic flow.
Conclusions: Doppler systolic and diastolic parameters correlated
well with severity of AoCo. In patients with moderate AoCo,
Doppler diastolic flow was associated with a lower compliance of
the aorta.

P-154
Assessment of cardiac functions and aortic stiffness indexes
with tissue Doppler ecocardiography in Familial
Mediterranean Fever patients
Gürses D. (1), Yüksel S. (2), Yıldırım-Arslan S. (1), Doğan M. (1),
Evrengül H. (2)
Pamukkale University Faculty of Medicine, Department of Pediatric
Cardiology (1) and Pediatric Nephrology (2); Denizli, TURKEY

Familial Mediterranean Fever (FMF) is an autosomal recessive
autoinflammatory disease, characterized with recurrent fever,
abdominal pain, chest pain and joint involvement. Cardiovascular
involvement can be seen secondary to chronic inflammation. This
severe outcome is a major cause of morbidity and mortality in
FMF patients. There are a few studies investigating cardiovascular
involvement in FMF patients. This study is conducted in order to
assess possible cardiac involvement in FMF patients using electro-
cardiogram, conventional and tissue Doppler echocardiography.
The study population included 75 patients with FMF and 50
healthy children. There are no significant differences between the
two groups in age, height, sex, body mass index, arterial blood
pressure parameters (p> 0.05). QT and QTc dispersion parameter,
which shows ventricular repolarization homogeneity in the two
groups were similar (p> 0.05). Left ventricle end-diastolic (LVd)

and end-sistolic diameters (LVs), left ventricle posterior wall
thickness (LVPWd, LVPWs) and interventricular septum thick-
ness (IVSd, IVSs) and left ventricle mass (LVM), left ventricle mass
index (LVMi) and relative wall thickness (RWT), LV ejection
fraction and fractional shortening time, RV ejection fraction and
fractional shortening time parameters assessed with conventional
echocardiography in FMF patients were similar to the parameters
in control group (p> 0.05). While mitral valve maximum E wave
velocity and E/A ratio and tricuspid valve maximum E wave
velocity and E/A ratio were found to be decreased, tricuspid valve
maximum A wave velocity was found to be increased by standart
Doppler echocardiography in FMF patients (p< 0.05). Left ven-
tricle Sdm, Edm, Edm/Adm were decreased and Adm was increased,
right ventricle Sdt, Edt, Edt/Adt were decreased and Adt, DTdt, IRdt

were increased, interventricular septum Edivs, Edivs/Adivs were
decreased and Adivs was increased by the measurements made by
tissue Doppler echocardiography in FMF patients (p<0.05). While
aortic systolic and diastolic diameters were similar in both groups
(p>0.05), aortic strain and distensibility were decreased and Ep, Ep*,
stiffness parameters were increased in FMF patients (p<0.05).
Our findings show cardiac involvement can exist in FMF patients
even during non-attack period.

P-155
Friedreich’s Ataxia in pediatric patients: global and
segmental echocardiographic assessment
Cesar S. (1), O’Callaghan M. (2), Bautista C. (1), Marzo L. (1),
Ortez C. (2), Nascimineto A. (2), Sarquella-Brugada G. (1)
Pediatric Cardiology Department, Hospital Sant Joan de Déu, University
of Barcelona, Spain (1); Pediatric Neurology Department, Hospital Sant
Joan de Déu, University of Barcelona, Spain (2)

Introduction: Friedreich’s Ataxia (FA) is an autosomal recessive
neurodegenerative disorder resulting from deficiency of frataxin.
Cardiac impairment presents hypertrophic and dilated cardio-
myopathies, ventricular dysfunction and arrhythmias. Litlle is
known in cardiac presentation in children. We hypothesized that
strain echocardiography could be a potential marker for early left
ventricular dysfunction despite normal left ventricular ejection
fraction even in early stages in children and young adults.
Methods: Retrospective and prospective, 14 patients with FA were
analyzed (ECG and echo - global LV systolic function using
Simpson’s method and for regional wall motion abnormalities
using advanced CMQ (QLAB Philips (r)) for the longitudinal and
circumferential strain analysis).
Results: 75% men, mean age when first seen in cardiology was
7 years (5-14) years.
Echocardiography: Hypertrophic cardiomyopathy was detected in 12/
14 (85%), one of them hypertrophic obstructive cardiomyopathy
with mild-to-moderate mitral regurgitation. All cases of hypertrophic
cardiomyopathy had threshold levels or a decreased diastolic dis-
function. All of cases had a normal ejection fraction using Simpson’s
method (58%-79%). One with mid hypertrophy, a regional dys-
function was detected when the longitudinal strain was performed. In
all cases of hypertrophy cardiomyopathy, longitudinal strain analysis
showed a reduction with segmental variation that was not consistent
to a particular region.
Arrhythmias: two patients with hypertrophic cardiomyopathy had
asymptomatic atrial extrasystole registered in the 24 h-cardiac
Holter. No other arrhythmias had been detected.
ECG: we detected T wave changes in all cases with hypertrophic
cardiomyopathy, deep S wave and high R wave in leads V2-V4,
and incomplete right branch block in two cases. PR and QTc
intervals were normal.

S132 Cardiology in the Young: Volume 25 Supplement 1

https://doi.org/10.1017/S1047951115000529 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951115000529


Treatment: All cases were under treatment with idebenone or
idebenone plus vitE/CoQ10/beta blocker. Betablocker therapy
was started when an obstructive hypertrophy or diastolic dys-
function were detected.
Conclusions:Children with FA and hypertrophic cardiomyopathy had
an asymptomatic diastolic disfunction and segmental disfunction
detected with longitudinal strain with a normal ejection fraction.
Thus, segmental echo should be performed to all patients with FA.

P-156
Determination of the right ventricular outflow tract
velocity time integral in pediatric atrial septal defect
patients – useful or useless?
Koestenberger M. (1), Nagel B. (1), Ravekes W. (2), Burmas A. (1),
Avian A. (3), Rehak T. (1), Grangl G. (1), Cvirn G. (4),
Gamillscheg A. (1)
Division of Pediatric Cardiology, Department of Pediatrics, Medical
University Graz, Austria (1); Division of Pediatric Cardiology, Johns
Hopkins School of Medicine, Baltimore, MD, USA (2); Institute for
Medical Informatics, Statistics and Documentation, Medical University
Graz, Austria (3); Institute of Physiological Chemistry, Medical
University Graz, Austria (4)

Introduction: Determination of the right ventricular outflow tract
velocity time integral (RVOT VTI) is an important part of the non-
invasive investigation of pulmonary blood flow in adults, however,
pediatric reference data are lacking. We examined growth related
changes of RVOT VTI values in healthy children and the predictive
value of RVOT VTI values in identifying enhanced pulmonary
blood flow in children with secundum type atrial septal defect (ASD).
Methods: A prospective study was conducted in a group of 570
healthy children and 52 children with a moderate-sized to large
ASD. The effects of age, body length (BL), body weight (BW),
and body surface area (BSA) on RVOT VTI values were deter-
mined. The predictive value of normal values stratified for age,
BW, BL, and BSA was tested in our 52 ASD children.
Results: RVOT VTI normal values showed a positive correlation
with age, BL, BSA, and BW. In our population RVOT VTI
z-scores demonstrated a high specificity for detecting ASD patients
(>97%) with sensitivity up to 71%.
Conclusions: We calculated z-scores of pediatric RVOT VTI
values. We found elevated RVOT VTI values of our pediatric
patients with moderate-sized to large ASDs when compared to
age-related normal values. Therefore determination of the RVOT
VTI might be an additional predictor in identifying significantly
increased pulmonary blood flow in ASD patients.

P-157
Determination of right ventricular size parameters using
2D echocardiography in children with an atrial septal
defect: ready for clinical use?
Koestenberger M. (1), Nagel B. (1), Ravekes W. (2), Burmas A. (1),
Avian A. (3), Rehak T. (1), Grangl G. (1), Cvirn G. (4),
Gamillscheg A. (1)
Division of Pediatric Cardiology, Department of Pediatrics, Medical
University Graz, Austria (1); Division of Pediatric Cardiology, Johns
Hopkins School of Medicine, Baltimore, MD, USA (2); Institute for
Medical Informatics, Statistics and Documentation, Medical University
Graz, Austria (3); Institute of Physiological Chemistry, Medical
University Graz, Austria (4)

Introduction: Determination of right ventricular (RV) size and
function has gained more interest during recent years in both

adults and children, especially in patients with congenital heart
disease. We investigated growth related changes of RV internal
dimensions in a healthy pediatric cohort and the predictive value
of RV parameters in identifying enlarged RVs in children with
a secundum type atrial septal defect (ASD) to investigate for a
possible use in clinical use.
Methods: A prospective study was conducted in a group of 576
healthy children and 37 children (age range: 1.4 – 17.7 years) with
a moderate-sized to large ASD. We determined the effects of age,
body length (BL), body weight (BW), and body surface area (BSA)
on RV parameters: end-diastolic basal-diameter (EDb-d), end-
diastolic mid-cavity diameter (EDm-d), end-diastolic length (EDL),
end-systolic length (ESL), end-diastolic area (EDa), and end-systolic
area (ESa). The predictive value of normal values stratified for age,
BW, BL, and BSA was tested in our ASD children.
Results: RVEDb-d, RVEDm-d, RVEDL, RVESL, RVEDa, and
RVESa showed a positive correlation with age, BL, BSA, and BW.
RV z-scores showed a high specificity for detecting ASD patients
with sensitivity up to 89%, especially in ASD children below eight
years of age.
Conclusions:We could identify enlarged RV diameters of our ASD
patients compared to age-related normal RV parameter z-scores,
especially in children below eight years of age. This may be useful
to guide decision making in ASD patients for timing interven-
tional or surgical closure.

P-158
Pulmonary arterial wall thickness in Eisenmenger
Syndrome: Prospective, cross-sectional, controlled
clinical trial
Narin N. (1), Ozyurt A., Sunkak S., Baykan A., Argun M.,
Pamukcu O., Uzum K.
Erciyes University Faculty of Medicine, Departments of Pediatric
Cardiology, Kayseri, Turkey

Background and Aim: The aim of current study is to investigate
echocardiographic pulmonary artery wall thickness (PAWT’s)
association with angiocardiography, echocardiography, and bio-
chemical findings and to demonstrate its predictive role in mor-
bidity of disease.
Materials and Method: Nineteen patients with Eisenmenger
Syndrome (ES) (13 females; a mean age of 12.0± 4.1 (min-max
4-17) years) and 24 (16 females; a mean age of 12.1± 4.3 (min-
max 3-18) years) healthy subjects as a control group were included
in this prospective, cross-sectional, controlled clinical study
between December, 2012 and December 2013. Both groups
underwent echocardiography including pulmonary artery wall
thickness (PAWT), pulmonary artery diameter, right ventricle
wall thickness (RVWT), TAPSE, right atrial diameter, vena cava
inferior diameter in addition 2D echocardiography and plasma N
Terminal pro brain natriuretic peptide (NTProBNP) measure-
ment, six-minute walk distance (6MWD) test. Patient group
performed right heart catheterization and functional class. PAWT
were measured at the end of systole at distal of pulmonary valves at
the parasternal short-axis.
Results: PAWT (p=0.005) was higher in the patient group together
with pulmonary arterial diameter (Z-score, p<0.001), vena
cava inferior diameter (p=0.002), and RVWT, while TAPSE was
significantly lower (p= 0.002). PAWT was strongly positively cor-
related to RVWT (r=0.893, p<0.001) and moderate negatively
correlated to TAPSE (r= 0.597; p< 0.011).
Conclusion: PAWT can be used as an additional parameter with
other echocardiographic parameters in the follow-up of Eisenmenger
Syndrome in children.
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P-159
The importance of right ventricular myocardial performance
index in children with Eisenmenger syndrome
Ozyurt A. (1), Sunkak S. (1), Ozyurt A. (1), Narin N. (1), Argun M.
(1), Pamukcu O. (1), Baykan A. (1), Gunes I. (2), Uzum K. (1)
Department of Pediatric Cardiology, Erciyes University Faculty of
Medicine, Kayseri, Turkey (1); Anestesiology and Reanimation, Erciyes
University Faculty of Medicine, Kayseri, Turkey (2)

Background and Aim: The purpose of this study is to evaluate
potential use of echocardiography with functional echocardio-
graphic right ventricular variables besides right ventricle myo-
cardial performance index (RVMPI) for assessing disease severity
of Eisenmenger Syndrome (ES) and to determine new follow-up
parameters for the disease.
Material-Methods: This study consisted of 24 normal controls (the
control group) and 19 patients with ES. The echocardiographic
practice consisting RVMPI, tricuspid annular plane systolic
excursion (TAPSE), diameter of right atrium, vena cava inferior
and pulmonary artery; right ventricle catheterization and six-
minute walk distance (6MWD) test were performed to the
patients with ES. NT-ProBNP was measured in both control and
study groups. Study group was divided into two functional PHT
stage according to WHO classification.
Results: In the study group TAPSE was found lower than the control
group, besides the other echocardiographic variables were high.
There was positive correlation between RVMPI and NT-ProBNP
(p=001; r: 716), betweenRVMPI and functional stage (p=0.001; r:
0.725) and between RVMPI and pulmonary vascular resistance
(p=0.045; r: 0.491) in the study group. The patients with ES were
divided into two stages as class 2 (n: 9) and class 3 (n: 10) according to
WHO. RVMPI was high in stage 3 patients (p=0.001). There was
not statistically significant correlation between the functional stage
and other echocardiographic parameters.
Conclusion: RVMPI which is one of the quantitative echocardio-
graphic parameters can be used to evaluate the disease severity of
ES in follow-up of outpatients.

P-160
A quantitative analysis of ventricular myocardial mass and
volume in functional single ventricle using cardiac
magnetic resonance imaging
Waki K., Ogino K., Hayashi T., Matsumoto Y., Mitomori M.,
Matsuo K., Arakaki Y.
Department of Pediatrics, Kurashiki Central Hospital, Kurashiki, JAPAN

Introduction: Recently, the Fontan procedure has become feasible
in most patients with functional single ventricle. However, post-
operative gradual deterioration of ventricular function can occur.
Its etiology still remains unclear.
Objectives: To analyze the ventricular volume and mass in patients
with functional single ventricle quantitatively by cardiac magnetic
resonance imaging (MRI), especially from the point of view of
ventricular morphology.
Methods: We analyzed cardiac MRI data from 19 patients with
functional single ventricle (RV morphology, 12 patients, LV
morphology 7 patients).
Ventricular volume and mass were measured by manual tracing of
endocardial and epicardial borders on each short-axis cine slice at
end-diastole and end-systole. The Simpson method was applied to
calculate end-diastolic volume, end-systolic volume, ventricular
mass, and volume/ventricular ratio.
Results: Both indexed end-systolic volume (EDVI) and indexed
end-systolic volume (ESVI) were significantly higher in the
RVgroup when compared with the LV group (EDVI:140.2±
62.1 mL/m2 vs 89.3± 20.1 mL/m2,p< 0.01, and ESVI:91.9±
56.1 mL/m2 vs 55.3± 16.5 mL/m2, p< 0.05, respectively).
However, indexed ventricular mass was similar between the two
groups (54.5± 16.6 g/m2 vs 56.3± 12.5 g/m2, respectively,
P= 0.34). Consequently, ventricular mass/volume ratio was
significantly lower in the RV group when compared with LV
group (0.410± 0.072 g/mL vs 0.642± 0.125 g/mL, P< 0.0005).
Conclusions: In patients with functional single ventricle, RV mor-
phology has the potential risk for decompensation to pressure and/
or volume overload in terms of ventricular mass/volume ratio.

Table.

PAWT

Variables r p

Age 0.147 0.328
BMI 0.126 0.630
SBP 0.302 0.904
Sa02 -0.301 0.241
6-MWT 0.161 0.536
Hemoglobin 0.363 0.153
Uric acid 0.090 0.732
NT-ProBNP 0.400 0.112
PA diameter 0.461 0.063
RA axial diam. 0.242 0.366
VCI diameter 0.114 0.664
TAPSE -0.597 0.011
RVWT 0.893 < 0.001
Pp/Ps 0.197 0.448
PVR 0.124 0.636
PVR/SVR 0.105 0.690

BMI: body mass index, SBP: systemic blood pressure, Sa02: arterial
oxygen saturation, 6-MWT: six-minute walk test, BUN: blood urea
nitrogen, NT-ProBNP: N-terminal of the prohormone brain
natriuretic peptide, PA: pulmonary artery, RA: right atrium, VCI:
vena cava inferior, TAPSE: tricuspid annular plane systolic excursion,
RVWT: right ventricular wall thickness, Pp/Ps: Ratio of invasive
Pulmonary peak pressure and Systemic pressure, PVR: pulmonary
vascular resistance, SVR: systemic vascular resistance.

Table.

RVMPI

Variables r p

Gender 0.079 0.755
BMI -0.553 0.017
SBP -0.120 0.636
Sa02 0.362 0.140
6-MWD − 0.400 0.100
Hemoglobin − 0.448 0.062
Uric acid − 0.389 0.110
NT-ProBNP 0.716 0.001
PA diameter 0.048 0.855
RA axial diam. − 0.419 0.094
VCI diameter − 0.164 0.524
TAPSE 0.050 0.845
RVWT − 0.165 0.487
Pp/Ps − 0.209 0.405
PVR 0.491 0.045
PVR/SVR 0.249 0.336

RVMPI: Right ventricle myocardial performance index, BMI: body
mass index, SBP: systemic blood pressure, Sa02: arterial oxygen
saturation, 6-MWD: six-minute walk diameter, BUN: blood urea
nitrogen, NT-ProBNP: N-terminal of the prohormone brain
natriuretic peptide, PA: pulmonary artery, RA: right atrium, VCI:
vena cava inferior, TAPSE: tricuspid annular plane systolic excursion,
RVWT: right ventricular wall thickness, Pp/Ps: Ratio of invasive
Pulmonary peak pressure and Systemic pressure, PVR: pulmonary
vascular resistance, SVR: systemic vascular resistance.
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P-161
Myocardial function long term after acute illness of
Kawasaki disease: conventional echocardiographic analysis
Christov G. (1), Saundankar J. (1), Mukasa T. (1), Shah V. (3),
Klein N. (3), Brogan P. (3), Marek J. (1,2)
Cardiothoracic Unit, Great Ormond Street Hospital, London, United
Kingdom (1); UCL Institute of Cardiovascular Sciences, London,
United Kingdom (2); Infection, Inflammation and Rheumatology section,
UCL Institute of Child Health, London, United Kingdom (3)

Objective: To study left ventricular myocardial function long term
after Kawasaki disease (KD) using conventional echocardiography.
Patients and Methods: Observational case-control study on ninety-
two KD subjects; 51% male, age 11.9 years (4.3-32.2), 8.3 years
(1.0-30.7) from KD-diagnosis. Group I: with coronary abnormality
(CAA+ ,N= 38) at 2 months after onset of KD or during follow-up.
Group II: without (CAA-, N=54). Group III: sex/age-matched
controls (N=51). Echocardiography studies were performed on GE
Vivid 7. Myocardial function was assessed through conventional
echocardiography. Fractional shortening (FS), 2D ejection fraction by
Simpson’s method (EF) were used for assessment of systolic function;
whilst mitral inflow E/A ratio, pulsed wave tissue Doppler imaging
(TDI) of mitral lateral annular velocities (M lat E’) as well as E/E’ (M
lat E/E’) were used to assess diastolic function.
Results: 136/143 studies were available for assessment with the
results presented in the table below.
There was no statistically significant difference between the above
groups (t-test p> 0.05), as well as the subgroup with current cor-
onary abnormality (CAA+ current) versus all the other groups.
Mild systolic dysfunction did occur in one patient who required an
earlier revascularization procedure.
Conclusion: Conventional systolic and diastolic function parameters
long after KD remain without difference to normal age-matched
controls, in patients with no significant coronary artery obstruction.

P-162
Myocardial function long term after acute illness of
Kawasaki disease: myocardial deformation imaging
Saundankar J. (1), Christov G. (1), Mukasa T. (1), Shah V. (3), Klein
N. (3), Brogan P. (3), Marek J. (1,2)
Cardiothoracic Unit, Great Ormond Street Hospital, London, United
Kingdom (1); UCL Institute of Cardiovascular Sciences, London, United
Kingdom (2); Infection, Inflammation and Rheumatology section, UCL
Institute of Child Health, London,United Kingdom (3)

Objective: To study global myocardial function long term after
Kawasaki disease (KD).
Patients and Methods: Observational case-control study on ninety-
two KD subjects; 51% male, age 11.9 years (4.3–32.2), 8.3 years
(1.0–30.7) from KD-diagnosis. Group I: with coronary abnorm-
ality (CAA+ , N= 38) at first 2 months after onset of the disease or
during follow-up. Group II: without (CAA-, N= 54). Group III:
sex/age-matched controls (N= 51). Myocardial function
assessed by conventional echocardiographic techniques and two-
dimensional (2D) speckle tracking myocardial deformation.

Results: A total of 132/143 patients/studies (50/54 CAA-, 34/38
CAA+ , 48/51 Controls) were available for 2D Longitudinal and
Circumferential Strain analysis.
There was no statistically significant difference between groups
(t-test >0.05 for comparison between the KD groups as well as
between them and the controls). Further on the group of those
who have current coronary abnormality 17/38 from the CAA+
group had no statistically significant difference.
Conclusion: Global mean myocardial longitudinal and circumfer-
ential systolic strain in patients long after Kawasaki disease does not
differentiate them from normal controls.

P-163
Impairment of left ventricular myocardial function in
children with chronic renal failure in early stage by
2D-Speckle Tracking Echocardiography
Hallioglu, O. (1), Demetgul H. (1), Delibas A. (2), Oztas A. (1)
Mersin University, Faculty of Medicine, Pediatric Cardiology Unit,
Mersin Turkey (1); Mersin University, Faculty of Medicine, Pediatric
Nephrology Unit, Mersin Turkey (2)

Introduction: The patients with chronic renal failure more fre-
quently develop left ventricular (LV) structural and functional
abnormalities. The aim of this study is to evaluate the LV regional
function using 2D-speckle tracking echocardiography (2D-STE)
in children with chronic renal failure.
Methods: In total 28 chronic renal failure patients between
6-18 ages and 20 healthy children were included. After standard
echocardiographic measurement consisting left ventricle ejection
fraction (EF), shortening fraction (SF), mitral E, mitral A as well as
tricuspid annular plane systolic excursion (TAPSE) values were
measured and also mitral E/A ratio was calculated. Using the
2D-STE method, the strain (S) and strain rate (SRs:systolic, SRe:
early diastolic, SRa: late diastolic) values belonging to the long-
itudinal (L), circumferential (C) and radial (R) functions of the LV
have been measured. SRe/a values were also calculated.
Results: Systolic and diastolic functions of LV in both groups were
similar. TAPSE values were significantly decreased in children
with chronic renal failure comparing to the control group,
respectively (21.4 mm and 24.5 mm, p< 0.05). Longitudinal, cir-
cumferential and radial SRs values of the chronic renal failure
patients were significantly decreased according to the control
group(−1.3± 0.4 and −1.5± 0.3 p< 0.05; −1.6± 0.4 and
1.8± 0.4 p< 0.05; 2.1± 0.9 and 3.1± 1.3, p= 0.001 respectively).
Besides, on the basis of longitudinal function, the SRe and SRe/a
values decreased significantly in children with chronic renal failure
(2.1± 0.8 and 2.6± 0.7, p< 0.05; 1.6± 0.7 and 2.4± 1.2, p< 0.05
respectively). Although, global L,C and R strain (%) values were
lower in patient group, no statistical significance was detected.
Conclusions:Although, systolic and diastolic functions of LV during
standard examination were normal in children with chronic renal
failure, regional LV functions using 2D-STEwere impaired. 2D-STE

Table.

Parameter Average SD Min Max

CAA- CAA+ Cont CAA- CAA+ Cont CAA- CAA+ Cont CAA- CAA+ Cont

FS(%) 37.06 37.05 36.52 4.61 4.68 4.98 30 24 28 48 45 54

EF(%) 62.20 62.31 61.33 3.70 5.52 5.94 55 42 50 70 70 75

E/A 1.93 1.99 2.04 0.46 0.50 0.56 1.05 0.95 1.00 3.20 3.07 3.45

M lat E’ 18.8 17.97 18.98 3.31 3.68 3.83 11 11 11 27 29 26

M lat E/E’ 5.64 5.85 5.87 1.15 1.45 1.69 2.93 3.50 1.86 8.08 9.83 9.73

Table.

Group Mean strain % SD+/- Min % Max%

Longitudinal
CAA- 20.96 4.94 14.67 29.50
CAA+ 21.76 4.49 16.00 29.00
Controls 21.45 5.86 16.17 29.50
Circumferential
CAA- 20.36 6.74 13.67 28.83
CAA+ 21.99 7.87 13.20 30.67
Controls 20.91 6.48 10.83 28.67
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may contribute to early identification of impaired left ventricular
myocardial function in children with chronic renal failure.

P-164
Correlation between cardio-pulmonary exercise test
variables and health-related quality of life among children
with congenital heart diseases
Amedro P. (1,4,5), Dorka R (1), Moniotte S. (2), Picot M.C. (3),
Guillaumont S. (1), Ovaert C (2), Sluysmans T. (2), Matecki S. (4),
Auquier P. (5)
Pediatric and Congenital Cardiology Department, University Hospital,
Montpellier, France (1); Pediatric and Congenital Cardiology, UCL,
Brussels, Belgium (2); Epidemiology and Clinical Research Departement,
University Hospital, Montpellier, France (3); Physiology and
Experimental Biology of Heart and Muscles Laboratory, INSERM
U1046, Montpellier, France (4); Self-perceived Health Assessment
Research Unit, Public Health Department, Marseille, France (5)

Introduction: maximal oxygen uptake (VO2max) correlates with
health related quality of life (QoL) in adults with heart failure. Cardio-
pulmonary exercise test (CPET) with VO2max and VE/VCO2
slope evaluation is recommended in the follow-up of adults with
congenital heart diseases (CHD). Few data is available as regards
correlation between CPET and QoL among children with CHD.
Method: 201 children with a CHD aged 8 to 18 performed in 2
tertiary care pediatric cardiology centers a maximal CPET
including a spirometry. Children were separated into 2 groups
depending on the ergometer (treadmill n= 96, cycle-ergometer
n= 105). Common gas exchange measurement device was used.
CHD severity was stratified into 4 groups (from Uzark et al.). On
the same day, all children and their parents filled out separately the
Kidscreen, a validated pediatric generic QoL questionnaire.
Informed consent was obtained from all parents.
Results: VO2max, anaerobic threshold (AT), flow-volume loop
and ventilatory response during exercise with respiratory equiva-
lent for CO2 (VE/VCO2 slope) and respiratory efficiency (VD/
VTmax) were correlated to CHD severity (p< 0.05).
Physical well-being scores were correlated to VO2max for parents
reported QoL (r=0.43, p<0.0001) and children self reported QoL
(r=0.27, p< 0.0001). Parents reported QoL scores were correlated
to AT (r=0.33, p< 0.0001), VD/VTmax (r=− 0.30, p<0.0001)
for physical well-being and to VO2max (r=0.21, p=0.004) for
psychological well-being. Self reported QoL scores were correlated
to oxygen uptake efficiency slope (OUES: r=−0.26, p=0.017),
VE/VCO2 slope (r= 0.22, p=0.037) for school environment.
Strongest correlations were observed in the treadmill group, espe-
cially between VO2max and physical well being for parents (r=0.57,
p< 0.0001) and self (r= 0.36, p=0.0005) reported QoL scores.
Conclusion: VO2max and ventilatory response to exercise correlate
with self and parents-reported QoL among CHD children. If QoL
and CPET are clinical trials outcomes in CHD children, we sug-
gest to use parents related QoL scores and treadmill.

P-165
Tissue Doppler Imaging - an important adjunct in
Predicting the Outcome of Arterial Switch Surgery in
Transposition of Great Arteries
Ramakrishnan S., Kalra R., Kuladhipati I., Sharath K., Bisoi A.K.,
Chauhan S., Seth S., Juneja R., Kothari S.S., Saxena A., Bahl V.K.
All India Institute of Medical Sciences, New Delhi, India

Background: Predicting the feasibility of ASO in patients with TGA
is a contentious issue, especially in infants presenting beyond

3 weeks of age. We studied the usefulness of various echocardio-
graphic parameters including tissue velocities, strain and strain rate
imaging in predicting the outcome following arterial switch
operation (ASO) for transposition of great arteries (TGA).
Methods: A total of 42 infants (aged 3 - 123 days) with dTGA and
intact ventricular septum or a small ventricular septal defect (VSD)
were included in the study.Standard echocardiography including
Doppler studies was performed with 5 or 10 MHz probe (GE
Vivid 7 Machine) prior to surgery. Intra and inter-observer
variability of each parameter was assessed to be within acceptable
limits. These echocardiographic variables were correlated with
surgical outcomes. A composite end point of death, use of ECMO,
and prolonged ICU stay (>10 days) was considered to indicate a
complicated postoperative course.
Results:Out of the 42 patients with IVS, 12 patients had a regressed
LV by conventional assessment. Left ventricular dimension in
systole and posterior wall thickness were the only parameters that
were significantly different in patients with a preserved left ven-
tricle.In this cohort, 10 patients had a complicated postoperative
course. On logistic regression analysis, LV mass index (OR 6.0; p
value 0.04) and anteroseptal basal strain (OR 9.2; P value 0.03)
were significant independent predictors of poor outcome. Age
alone was not an independent predictor of poor outcome (OR
0.37; p value – 0.44). A cut off of LV mass index of 35 gm/m2 and
−18.5% peak systolic strain were good predictors of poor out-
come. The area under the curve of ROC for peak systolic strain at
−18.5% for differentiating good and poor outcome was 0.89.
Conclusions: Functional assessment of LV with tissue strain in
addition to structural assessment with LV mass index are useful in
predicting a complicated outcome in patients of TGA undergoing
arterial switch operation (ASO). The utility of these measures have
to be confirmed in larger studies.

P-166
Profile of Lung Ultrasound in Children With Congenital
and Acquired Heart Disease - A Pilot Study
Varun C., Ramakrishnan S., Saxena A., Gupta S.K.,
Juneja R., Kothari S.S.
All India Institute of Medical Sciences, New Delhi, India

Background: Lung ultrasound has been increasingly recognized as a
necessary tool in the past few decades. However, lung ultrasound
is yet to be applied in pediatric cardiology practice. This is the first
study of lung ultrasound in children with heart failure in children.
Methods: We included 30 children (<12 years of age) after an
informed parental consent. Patient’s details including the cardiac
diagnosis and presence or absence of heart failure were recorded.
Lung ultrasound examination was performed bedside using a probe
with a convex or linear tip placed at the level of an intercostal space,
using an emission frequency ranging between 4 and 15 MHz. The
lung ultrasound profile and B line scores were noted.
Results: The median age of the patients was 3.5 months (Range
4 days to 8.5 years) and 18 were male. Cardiac diagnosis included
cyanotic conditions 18 (60%), and acyanotic conditions including
shunt lesions 12 (40%). Overall 17 patients (56.7%) could be
classified as having clinical heart failure.
Eleven cases (36.7%) were diagnosed as having a pneumonia based
on either a C profile or an A/B profile with shred sign positive on
lung ultrasound. Two patients had a collapse and in one of them
the collapse was not evident on chest radiograph. The detection of
consolidation by lung ultrasound was more frequent than by chest
radiographs.
The distribution of B lines as assessed by the B line score was found
to be significantly correlated with the presence of heart failure.
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When the semi-quantitative B-line score was analyzed, it showed
a good correlation with the Ross Heart Failure class (Gamma –
0.94 and r= 0.87), but a poor correlation with the radiographic
pulmonary venous hypertension (Gamma 0.67 and r= 0.49).
Conclusion: Lung ultrasound can be safely and easily performed in
pediatric cardiology patients. The presence of B lines was strongly
associatedwith the presence and degree of heart failure. Lung ultrsound
had better sensitivity in detecting lung collapse and pneumonia.

P-167
Prevalence of Bicuspid Aortic Valve in Turner Syndrome
and its Correlation to Karyotype: a Multicentre
Prospective Magnetic Resonance Study
Klásková E. (1), Šnajderová M. (2), Tüdös Z. (3), Pavlíček J. (4),
Stará V. (2), Černá J. (4), Zapletalová J (1)
Department of Paediatrics, University Hospital and Faculty of Medicine
and Dentistry, Palacky University Olomouc, Czech Republic (1);
Department of Paediatrics, 2nd Faculty of Medicine, Charles University
in Prague and University Hospital Motol, Czech Republic (2);
Department of Radiology, University Hospital and Faculty of Medicine
and Dentistry, Palacky University Olomouc, Czech Republic (3);
Department of Paediatrics, University Hospital and Faculty of Medicine,
University of Ostrava, Czech Republic (4)

Introduction: Congenital heart disease affects approximately 50% of
individuals with Turner syndrome (TS), and significantly con-
tributes to an overall increased mortality in TS. Bicuspid aortic
valve (BAV) represents the most common congenital heart defect
in TS patients. It proved to be one of the most important risk
factor for aortic dilatation and dissection.
Objectives: To determine the correlation between the particular
karyotypes and the prevalence of BAV in TS individual.
Methods: 67 TS patients aged 6.6 to 32.5 years (median 14.0 years)
followed in three tertiary centres underwent cardiac magnetic
resonance imaging study. They were divided into four cytogenetic
subgroups: 45,X karyotype; 45,X/46,XX mosaicism; structural
abnormalities of the X chromosome; and 45,X/structural
abnormality of the X chromosome mosaicism. Prevalence of BAV
and odds ratio (OR) compared to the general population in the
whole study group; and statistical comparison of the prevalences of
BAV among the individual subgroups were determined.
Results: BAV was found in 28.4% of all patients (OR 208.3;
p-value 0.0001). Statistically significant difference between the
prevalences of BAV in patients with any 45,X cell line in their
karyotype compared to the patients with only structural abnormality
of the X chromosome was proved (p-value 0.05).
Conclusion: our data confirms the hypothesis that prevalence of
bicuspid aortic valve differs between karyotype subgroups of TS.
45,X karyotype is associated with the highest prevalence of BAV.
Also, the presence of the 45,X cell line in the mosaic karyotype
increases the probability of BAV.

P-168
Elevation of gamma-glutamynal transpeptidase reflects
hepatic impairment caused by a variety of mild stresses
in Fontan patients
Hamamichi Y., Kanagawa N., Toyokawa T., Tanaka T., Hirano Y.,
Aoki H., Kawazu Y., Inamura N., Kayatani F., Iwai S., Kawata H.
Osaka Medical and Research Institute for Maternal and Child Health,
Osaka, Japan

Background: Hepatic impairment is said to occur after Fontan
because of elevated pressure in inferior vena cava (IVCp).

However, we often encounter hepatic impairment without
IVCp-elevation in Fontan patients. We sometimes find levels of
gamma-glutamyl transpeptidase (GGT) rising after Fontan. We
investigated whether we could identify the cause of hepatic
impairment by elevation of GGT (GGT-elevation).
Methods: The medical records of 116 patients after Fontan proce-
dure were reviewed. Cardiac catheterizations and blood tests were
performed in stabilized period after Fontan between 2004 and
2014. First, we compared GGT levels between before and after
Fontan. Second, we defined GGT-elevation as GGT levels in the
top fifth of 116 post-Fontan patients (GGT≥ 119 U/L). Cardiac
performances were determined which affected GGT-elevation.
Results: Levels of GGT were higher after Fontan than those before
Fontan (16 vs. 78 U/L, p< 0.0001). Both levels of aspartate and
alanine aminotransferase were significantly increased after Fontan,
the rises of which were slight respectively. After multivariate
analysis GGT-elevation was independently associated with odds
ratio of 9.0 (p= 0.001) for IVCp (≥ 13 mmHg), 5.3 (p = 0.006)
for index of pulmonary artery (<170 mm2/m2), 4.5 (p= 0.010)
for ejection fraction of major ventricle (≤ 50%), and 4.1
(p = 0.016) for levels of atrial natriuretic peptide as index of ele-
vated intravascular volume (≥ 54 pg/ml). In monovariate analysis
GGT-elevation was significantly related to wedge pressure of
pulmonary artery (≥ 7 mmHg). Levels of brain natriuretic peptide
had no association with GGT-elevation. The rate of patients with
GGT-elevation increased with the number of risk factors growing
from 0 to 5: 5% of patients had GGT-elevation at no risk factor;
14% at 1; 19% at 2; 54% at 3; 80% at 4; 100% at 5.
Conclusion:Our study showed levels of GGT were highly elevated
after Fontan procedure, by means of which we could infer the risk
factors of liver impairment in Fontan patients. Narrow pulmonary
artery, low ejection power, and venostasis, all of which were mild
change, were independently related to hepatic impairment other
than IVCp-elevation. We should attend GGT-elevation and these
risk factors for hepatic involvement, even if Fontan patients did
not have IVCp-elevation.

P-169
Correlation BetweenRight Ventricular Outflow Sizing and
Right Ventricular Function and Volumes in Patients With
Repaired Tetralogy of Fallot Undergoing Routine MR
Follow-up: is There a Better Candidate for Percutaneous
Pulmonary Valve Implantation?
Chinali M., Muscogiuri G., Secinaro A., Leonardi B., Esposito C.,
Rinelli, G., Pongiglione G.
Bambino Gesù Pediatric Research Hospital, Rome, Italy

Introduction: cMR is the established tool for routine RV assessment
in repaired tetralogy of Fallot (rTOF) patients. Anatomical data of
the RVOT are assessed to improve indications for Pulmonary
Valve Replacement (PVR), either surgical or percutaneous.
Current eligibility criterion for percutaneous treatment (PPVI) is a
maximum PT diameter up to 27 mm. The aim of this cross-
sectional analysis is to improve the ability of CMR to identify
patients suitable for percutaneous pulmonary valve implantation
(PPVI).
Methods: Patients with rToF and significant pulmonary regurgita-
tion (PR) underwent routine CMR. In a sub-group of 31 patients
a targeted 3D SSFP navigator sequence set at end-systole was also
performed to better assess the pulmonary trunk (PT) morphology,
length and dimensions. Transverse Diameter (TD) and Superior-
Inferior Diameter (SID) and area obtained from the 3D dataset
according to vessel analysis principles at three levels (PV remnant,
mid-portion, bifurcation) were measured. We assumed that after
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PPVI the geometry of the PT will shift from elliptic to circular,
thus we calculated a predicted PT (pPT= SQRT (4 x elliptic area/
PI) circular diameter through geometrical correction of the mea-
sured elliptic area at the PV remnant level.
Results: A statistical significant positive correlation was observed
between EDV, the area and TD of pulmonary remnant (p<0,01),
although no correlation was observed between EDV and DSI, or
between SID, TD, the area and RV ESV and RVEF.
The pPT diameter showed a stronger correlation to EDV (both
absolute and indexed) as compared to individual observed PT
diameters (R2= 0.74).When comparing the current anatomical
criteria for PPVI eligibility to the pPT diameter the number of
eligible patient increased from 3 to 11 (p< 0.05). In addition, in
ROC analysis an EDVi between 134 and 139 mL/m2 best iden-
tified patients eligible for PPVI according to the pPT diameter
(AUC= 0,44).
Conclusion: Our study suggests that geometrically predicted PT
diameters is more strongly associated with RV EDV as compared
to measures currently used in clinical practice. Use of predicted PT
diameter improves the identification of PPVI eligible patient. Our
study suggests that higher rates of PPVI eligible patients are present
when EDVi is between 134 and 139 mL/m2.

P-170
Right ventricle behavior over time in repaired Tetralogy of
Fallot patients
Leonardi B. (1), Chinali M. (1), Ait-Ali L. (2), De Luca E. (1),
Secinaro A. (1), Festa P. (2), Albanese S. (1), Pongiglione G. (1)
Bambino Gesù Children’s Hospital, IRCCS Rome, Italy (1); Istituto
IFC-CNR Massa-Pisa, Italy (2)

Background: The progression of right ventricle (RV) dilation,
mainly due to pulmonary regurgitation (PR) after Tetralogy of
Fallot repair (rToF) with transannular (TP) or infundibular (IP)
patch, varies among patients. The onset of RV dysfunction, due to
its progressive dilation, is still difficult to predict. Pulmonary valve
replacement (PVR) does not seem to affect RV function, if already
impaired. Understanding the rate of progression of RV dilation
over time could help identify the right timing for PVR in order to
prevent RV dysfunction.
Methods: 118 rToF patients (mean age 19,7± 10,8 years, 59%men)
with TP or IP underwent repeated cardiac magnetic resonance
(CMR) exams at two centers in Italy between March 2008 and
March 2014. Data regarding date of surgery and type of correction
were collected, in addition to CMR parameters (RV/LV
dimension and function, pulmonary trunk/arteries stenosis, tricuspid
regurgitation and restrictive pattern flow in the pulmonary artery).
Results: In the whole population RV volume barely increased over
time, paired with a slight RV ejection fraction reduction. TP
patients (86% of whole population) showed a significantly higher
rate (p= 0,002) of RV dilation (36%) compared to IP ones (19%)
and a lower rate of RV reduction (3% vs 25%). RV dilation was
not significantly correlated with the type of first surgery (palliative
shunt vs repair) or the time elapsed from surgery. Eventually
pulmonary trunk/arteries stenosis or restrictive pattern did not
significantly influence RV changes over time.
Conclusion: RV dilation did not progress consistently in the
majority of our rToF patients, being nearly stable over time. Sig-
nificant increase in RV dimensions and concurrent impairment in
function was observed in a subgroup of patients mainly composed
of TP correction, regardless of the presence of a palliative shunt.
The mild reduction in RV volume over time occurred in a small
subgroup, without any significant correlation with RV restrictive
physiology pattern.

P-171
Right ventricle linear measurements z score in children.
Gª-Cuenllas Álvarez L., Rodríguez-López Domingo A. (2),
Plata Izquierdo B. (1), Fuertes Moure A. (2), Maroto Álvaro E. (2),
Medrano López C. (2), Sánchez Perales F. (3), Bellón J (2).
Hospital Clínico Salamanca (1); Salamanca, Spain, Hospital Gregorio
Marañón (2); Madrid, Spain, Hospital Torrejón (3); Madrid, Spain

Introduction: Reference linear measures of normal right ventricle
(RV) in children is important, especially to detect abnormal RV
dimensions in patients with congenital heart disease (CHD). Data
relating RV diameters is scant in pediatric population. Z score of
RV internal diameters (basal, midcavity and longitudinal) versus
body surface area (BSA) is provided.

Figure.

S138 Cardiology in the Young: Volume 25 Supplement 1

https://doi.org/10.1017/S1047951115000529 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951115000529


Methods: A healthy study cohort of 400 patients (0 days to 18 years
old) was enrolled. RV end-diastolic internal diameters (basal,
midcavity and longitudinal) was measured in a 4-chamber focused
view as 2D RV guidelines recomend. Using body surface area
(BSA) as a significant determinant of RV size versus the different
diameters allowed the development of normal z-score tables for
each of the diameters.
Results: In published recommendations for quantification methods in
pediatric echocardiography, RV internal dimension parameters are
described to be useful, but normative data is scant. All investigated RV
diameters increased from neonates to adolescents in a nonlinear way.
There was strong collinearity of BSAwith basal diameter (basRV),
midcavity diameter (midRV) and longitudinal diameter (longRV),
with correspondingly R2 values of 0.79, 0.77 and 0.87.
BSA related -2, 0 and +2 z-score for RV diameters were:

- for 0.5 m2 BSA, in basRV: 13.8 mm, 17.6 mm and 22.5 mm
respectively, in midRV: 12.3 mm, 15.9 mm, 20.5 mm and in
longRV: 34.3 mm, 40.8 mm, 48.6 mm.

- for 1 m2 BSA, in basRV: 19.8 mm, 25.3 mm and 32.3 mm
respectively, in midRV: 17.6 mm, 22.7 mm, 29.2 mm and in
longRV: 47.4 mm, 56.4 mm, 67.2 mm.

- for 1.5 m2 BSA, in basRV: 23.5 mm, 30 mm and 38.3 mm
respectively, in midRV: 20.4 mm, 26.3 mm, 33.9 mm and in
longRV: 55.9 mm, 66.6 mm, 79.3 mm,

as shown in the graphics.
Conclusions: the normal ranges of pediatric RV internal diameters
are provided and the z-score is also calculated. This diameters are
easy to determine and may be used as noninvasive measurements
to study RV size. Normal RV internal diameters z-scores might be
important predictors in identifying enlarged RV in patients with
congenital heart disease. Determination of RV internal parameters
in children with CHDs and its comparison with normal z-score
could provide a new insight in follow up and decision making
in CHD.

P-172
Impact of exercise and cardiac rehabilitation on
echocardiographic functional parameters in postoperated
Tetralogy of Fallot children
Gª-Cuenllas Álvarez L., Rodríguez-López Domingo A.,
Fuertes Moure A., Castillo Martin J., Centeno Jiménez M.,
Maroto Álvaro E., Medrano López C.
Hospital Gregorio Marañón, Madrid, Spain

Introduction: exercise capacity of children with congenital heart disease
(CHD) is often depressed. We developed a personalized cardiac
rehabilitation program (CRP) conceived to counteract the decondi-
tioning and comorbidities associated with prolonged sedentarism and
physical inactivity after cardiac surgery in children.
The objective of this study was to characterize the effect of a CRP
on echocardiographic functional parameters.
Methods: 18 postoperated Tetralogy of Fallot (POTOF) patients were
recruited. Our CRP commenced with a comprehensive intake
evaluation of the patient including a clinical status review, a baseline
echocardiography, exercise test and a post exercise echocardiography.
Documentation of nutrition, life-style and cardiac risk factors was also
obtained. A supervised exercise training program with both aerobic
and respiratory training components is then designed individually.
After 3 months of CRP, full assessment is repited. Relevant cardio-
vascular outcomes of cardiac rehabilitation are classified as:

- echocardiographic systo/diastolic functional parameters pre and
post CRP.

Left ventricle (LV): EF, SF, E/E’ and Tei index. Right ventricle
(RV): TAPSE, FAC, E/E’ and Tei index.

- quality of life outcomes: individual’s perception of satisfaction
with life, social functioning and general sense of well-being
measured by questionnaire.

- ergometric parameters pre/post CRP HR, BP, endurance time
and double product.

Results: echocardiographic baseline parameters pre and post
CRP were compared. Systolic function improved. SF: mean
preCRP 32%, postCRP 35.1% and mean rise +7.76%; EF: mean
preCRP 63.84%, postCRP 68.8%, mean increase +5.11%;
TAPSE: mean preCRP 13.2 mm, postCRP 15.95 mm, mean rise
+10.2 mm; FAC: preCRP 44.5%, postCRP 59.7%, mean increase
+13.14%. Mitral diastolic function improved partially while tri-
cuspid E/E’ remained the same.
Some of the results were invalid whilst others suffered no sig-
nificant changes. 83.3% of patients experienced improvement at
least in one of the echocardiographic parameters studied. Only 3
children suffered worsening in diastolic function (E/E’ increase).
Conclusions: An improvement in cardiac function (quantified by
echocardiography) has been demonstrated in POTOF after CRP
(that includes education and counseling in addition to exercise and
respiratory training). An improvement in ergometric parameters
and quality of life was also assessed. Our CRP was performed in
the absence of symptoms or cardiac events.

P-173
Assessment of pulmonary regurgitation by cardiac
magnetic resonance: is the reverse volume more accurate
than the regurgitation fraction?
Pluchinotta F.R. (1,2), Secchi F. (2), Butera G. (1), Carminati M. (1),
Sardanelli F. (2), Lombardi M. (2), Chessa M. (1)
Department of Pediatric Cardiology and Adult Congenital Heart Disease,
IRCCS Policlinico San Donato, Milan, Italy (1); Department of
Radiology - Multimodality Cardiac Imaging Section, IRCCS Policlinico
San Donato, Milan, Italy (2)

Introduction: Pulmonary regurgitation (PR) is a common finding
after right ventricular (RV) outflow tract surgery and may result in
RV dilation and dysfunction. Cardiac magnetic resonance (CMR)
imaging is the imaging modality of choice for the quantification of PR
and assessment of RV size and function. The expression of the regur-
gitant burden as a fraction of forward pulmonary flow is commonplace.
However, PR fraction (PRF) may be highly variable in terms of
absolute PR volumes (PRV). Therefore, we hypothesized that a
volumetric expression of PR would be a better measure of ventricular
preload and a more accurate reflection of degree of insufficiency.
Methods:We retrospectively studied 44 patients (mean age 23± 11
years, 27 males) with pulmonary valve or right ventricle-to-
pulmonary conduit regurgitation due to various congenital heart
disease: 21 patients with tetralogy of Fallot, 8 after Ross operation,
6 with pulmonary atresia or critical pulmonary stenosis, 3 with
transposition of the great arteries, 3 with double outlet right
ventricle, and 1 with truncus arteriosus. CMR were performed
before and after surgical valve replacement (14 patients) or per-
cutaneous Melody valve implantation (30 patients). Short axis
ECG-triggered cine and phase contrast sequences were acquired
to calculate RV volumes and pulmonary flow. The volumes were
adjusted for BSA. We calculated both PRF (retrograde to ante-
grade flow ratio) and PRV (ml/m2) and correlated the results with
RV end diastolic volume index (EDVi) before and after proce-
dures, and RV stroke volume index (SVi). A Spearman test was
used and p-value ≤0.05 was considered significant.
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Results: Overall PRF (%), PRV (ml/m2), RVEDVi (ml/m2) and
SVi (ml) were 23± 25, 0.29± 0.22, 99± 43 and 45± 16 respec-
tively. Measures of RVEDVi were more closely correlated with
indexed PRV (r= 0.549; p< 0.001) when compared with PRF
(r= 0.480; p= 0.001). Similarly, RVSVi was more significantly
correlated with PRV (r= 0.701; p< 0.001) than PRF (r= 0.605;
p< 0.001). The difference of RVEDVi before and after the pro-
cedure significantly correlated both with PRF (r= 0.427;
p= 0.004) and PRV (r= 0.489; p= 0.001).
Conclusions: PR expressed as an absolute volume is better able to
predict RV dilation and RV stroke volume than PR expressed
as fraction.

P-174
3D printed models for surgical planning in complex
congenital heart diseases
Valverde I. (1,2,3), Gomez G. (3), Suarez-Mejias C. (3),
Hosseinpour A.R (4), Velasco M.N. (2), Hazekamp M. (5),
Roest A (6), Vazquez-Jimenez, J.F (8), El-Rassi I. (7),
Uribe S. (9), Gomez-Cia T. (3)
Cardiovascular Pathology Unit, Institute of Biomedicine of Seville (IBIS),
Seville, Spain (1); Paediatric Cardiology, Hospital Virgen del Rocio,
Seville, Spain (2); Technological Innovation Group, Hospital Virgen del
Rocio, Seville Spain, (3); Cardiac Surgery Unit, Hospital Virgen del
Rocio, Seville, Spain (4); Department of Cardiothoracic Surgery,
University Hospital Leiden, Leiden, Netherlands (5); Paediatric
Cardiology, University Hospital Leiden, Leiden, Netherlands (6);
Pediatric Cardiac Surgery, American University Hospital Medical Center,
Beirut, Lebanon (7); Pediatric Cardiac Surgery, University Hospital
RWTH Aachen, Aachen, Germany (8); Department of Radiology and
Biomedical Imaging Center, Pontificia Universidad Católica de Chile,
Santiago, Chile (9)

Introduction: A precise understanding of the anatomical structures
of the heart and great vessels is essential for surgical planning in
order to avoid unexpected findings.
Rapid prototyping techniques are used to print three-dimensional
(3D) replicas of patients’ cardiovascular anatomy based on 3D
clinical images such as MRI and CT.
The purpose of this study is to explore the use of 3D patient-
specific cardiovascular models using rapid prototyping techniques
to improve surgical planning in patients with complex congenital
heart disease.
Methods: This European prospective multicenter study included 8
patients with complex congenital heart diseases (Figure 1). Mag-
netic resonance imaging (MRI) and computed tomography (CT)
were used to acquire 3D cardiovascular anatomy. Images were
segmented and 3D mesh was created using AYRA software
(IKIRIA, Spain). Fused deposition technique using polylactic acid
was used. A Bland-Altman analysis was used to evaluate the

diameters measurement agreement between the 3D printed model
and the patient’s MRI and CT. 3D-models were used to plan the
surgery. After the procedure, surgeons involved filled a ques-
tionnaire form to evaluate the usefulness of the 3D printed model.
Results: The Bland-Altman analysis showed accurate agreement in
the diameter between medical images and 3D-models
(−0.12± 1.40 mm, mean bias± standard deviation, Figure 2).
3D-models showed the spatial relationships between the ven-
tricular septal defect and great vessels (Case2, Case-6, Case-7,
Case-8), re-appraisal for biventricular repair (Case-1, Case-8),
planning of lateral tunnel completion (Case3), re-opening of a
restrictive VSD and its relationship with the conductive tissue
(Case4) and evaluation of RVOT aneurysm and pulmonary artery
origin (Case 5). Surgeons found the 3D models to be very useful
for surgical planning with an overall level of satisfaction of 8.5 out
of 10, all agreed (score 4 out of 5) that 3D-models they were
helpful to decrease possible surgical complications, strongly agree
(score 5 out of 5) that would recommend it to other colleagues as
well as teaching for trainees.
Conclusions: 3D-printed cardiovascular models accurately replicate
the patient’s anatomy and are extremely helpful for planning sur-
gery in complex congenital heart disease. They may potentially
reduce operative time and morbi-mortality.

P-175
Myocardial deformation imaging for assessing left
ventricular function in patients with transposition of great
arteries after arterial switch operation
Marinov R. (1), Pechilkov D. (1), Georgiev S. (2), Kaneva A. (1),
Hristova K. (1)
National Heart Hospital – Sofia, Bulgaria (1); Deutsches Herzzentrum -
Munchen,Germany (2)

Background: This study aims to investigate the global and regional
myocardial function of the LV by 2DSTE in patients with trans-
position of great arteries with intact ventricular septum (TGA)
after arterial switch operation (ASO).
Methods: Prospective analysis of radial,circumferential and long-
itudinal deformation from echocardiograms in 2 groups: 58 chil-
dren ( 5.7± 4 years) after neonatal ASO and 17 healthy controls
(7.6± 4 years ). Apical and basal short axis for 2D images were
acquired (frame rate 65± 7 frames/s) in addition to apical four,
three and two chamber views.Global and regional peak systolic
strain – longitudinal, radial and circumferential on the LV was
derived and the strain curves (εLL, εCC, εRR) were extracted
using a commercial software built on a 18-segment LV. A para-
metric paired samples T-test integrated in the statistical software
SPSS was used, with p≤ 0, 05 considered significant.
Results: Global longitudinal strain (GLS) measures of the LV were
significantly different between the two groups (GLS −16,42± 3,08
vs.−19,29±2,17, p<0,001).There was no significant differences for
global circumferential (GCS) and radial strain (GRS). In the mea-
surements of LV function, there was a clear tendency toward a
decrease in the ejection fraction (63,6±4,1vs. 71,1± 3,2) with a
concomitant increase in LV diastolic diameter (LVDD) z-score
(0.7±1,0 vs. −0,3±0,8 ). The regional peak systolic longitudinal
strain (LS) was reduced significantly, especially for segments 7 and
13 on anterior wall of LV, as well as the global longitudinal systolic
strain and SR. There was no significant difference for regional cir-
cumferential (CS) and radial strain (RS).
Conclusions: Reduced GLS after ASO is associated with an unfa-
vourable trend toward reduced pump function of LV. Decreased
segmental LS values are a sign of regional hypokinesia with a
possible local segmental coronary ischemia during surgery and LSFigure 1.
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could be used for predictor of myocardial disturbances after ASO.
Lack of significant difference for both circumferential and radial
strain may be associated with still normal or slightly impaired
global LV function and their changes may predict a newly onset
failure of the ventricle.

P-176
Right ventricular longitudinal strain assessment in children
with pulmonary arterial hypertension
Muntean I., Toganel R.
University of Medicine and Pharmacy, Institute of Cardiovascular Disease
and Transplantation Tg.Mures, Romania

Objectives: Prognosis of patients with pulmonary arterial hyper-
tension is closely related with right ventricular function. The aim
of the study was to evaluate the role of speckle - tracking echo-
cardiography in assessment of right ventricular function in children
with pulmonary arterial hypertension compared to conventional
echocardiography.
Methods: We evaluated prospectively 42 children (21 with
severe pulmonary arterial hypertension on pulmonary vasodilator
therapy – 16 associated with congenital heart disease and 5 idio-
pathic - and 21 age and sex match controls) using speckle-tracking
echocardiography (Q LAB 10.0 software), conventional echo-
cardiography, clinical parameters (6-min walking test) and bio-
markers (B-type natriuretic peptide level). The right ventricular
free wall and global longitudinal strain were determined by aver-
aging three (basal, medial, apical) respectively seven regional peak
systolic longituginal strain. There were also evaluated the con-
ventional echocardiographic parameters: tricuspid annular plane
systolic excursion, right ventricular systolic/diastolic ratio, systolic
right ventricular fractional area change, right ventricular myo-
cardial performance index, left ventricular excentricity index.
Results: Right ventricular free wall and global longitudinal strain
were significantly lower (absolute value) in pulmonary arterial
hypertension children than in controls (p= 0.0001, p= 0,0001
respectively p= 0.0001). Right ventricular free wall and global
longitudinal strain has correlated with right ventricular myocardial
performance index, right ventricular fractional area change, left
ventricular excentricity index and also with B-type natriuretic
level (r= 0.63, r= 0.52, r= 0,66, r= 0,43 respectively r= 0.62,
r= 0.48, r= 0,65, r= 0,41 with a p< 0.05).
Conclusions: Right ventricular longitudinal strain assessment is
useful in noninvasive evaluation of right ventricular function in
children with pulmonary arterial hypertension.
Aknowledgement: The present study was carried out in the research
project no 27/11.12.2013, financed by UMF Tg. Mures

P-177
Clinical Implication of Mitral Valve Geometry Alterations
in Children with Dilated Cardiomyopathy
Hayashi T. (1), Shindo T. (2), Inuzuka R. (2), Kaneko M. (1), Misaki
Y. (1), Ono H. (1), Kato H. (1)
Division of Pediatric Cardiology, National Center for Child Health and
Develpment, Tokyo, Japan (1); Department of Pediatrics, Graduate
School of Medicine, University of Tokyo, Tokyo, Japan (2)

Introduction: Functional mitral regurgitation (MR) severity is
associated with poor prognosis in children with dilated cardio-
myopathy (DCM), and surgical intervention for severe functional
MR has been reported. In adult patients, preoperative assessment
of mitral valve geometry predicts mitral valve durability after
annuloplasty and valvuloplasty. However, few studies have

described mitral valve geometry alteration in children with DCM.
We aimed to elucidate the relationship between mitral valve
geometry and clinical characteristics in children with DCM.
Methods: The medical records of 14 children with DCM were
reviewed. Mitral valve geometry was evaluated by measuring
coaptation depth (CD) using echocardiographic images of apical
four-chamber view at the initial presentation. The patients were
grouped into the DCM with moderate or severe functional MR
(DCM group A, n= 5) and DCM with less than moderate func-
tional MR (DCM group B, n= 9) groups. Measurements of
44 healthy children were used as normal controls. Analysis of
covariance (ANCOVA) was performed to evaluate mitral valve
geometry differences between groups.
Results: The median age of the patients with DCM was 1.2 years
(range, 0.4–12.3 years). The figure shows the scatter plots of CD
according to log-transformed body surface area (BSA). Both DCM
groups showed significantly increased CD compared to the con-
trol group (p< 0.0001, ANCOVA). In addition, there was a sig-
nificant difference in CD between DCM group A and DCM
group B (p< 0.001, ANCOVA). Mitral repair was performed in
three of the patients in DCM group A at a median 15 days (range,
13–113 days) after the initial presentation. The mitral repair led to
the improved MR in two patients who were discharged on
postoperative days 75 and 109. In the other patient, who showed
the largest CD, the mitral repair failed to alleviate the MR, so
mitral valve replacement was subsequently performed.
Conclusions: There was a significant mitral valve geometry alteration
in children with DCM. The BSA-adjusted assessment of CD might
be predictive of mitral repair efficacy and useful in determining the
need for mitral valve replacement.

P-178
Temporal sequence of right ventricular function in
children after tetralogy of Fallot repair: comparison of
pulse wave Doppler echocardiography versus tissue
Doppler imaging
Pietrzak R., Werner B.
Dept.of Pediatric Cardiology and General Pediatrics, Medical University
of Warsaw, Warsaw, Poland

Objectives: The aim of the study was a temporal analysis of right
ventricular (RV) function and its consequences for hemodynamic
disturbances in children after tetralogy of Fallot repair (RTOF).

Figure.
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Methods: 52 RTOF children (mean age 13,7± 3.4) and 32 healthy
controls (mean age 13.7± 2.9) were studied. The pulmonary valve
opening time (PVO), ejection time (ET), and pulmonary valve
closure time (PVC) were measured from pulmonary systolic out-
flow pulse wave Doppler patterns (PW). The tricuspid opening
time (TVO), relaxation time (RT) and tricuspid closure time
(TVC) were evaluated from PW of tricuspid inflow patterns. The
contraction time (CT), relaxation time (RT), isovolumic relaxa-
tion (IVRT) and isovolumic contraction time (IVCT) by tissue
Doppler imaging (TDI) at the RV free wall of the tricuspid
annulus site were assessed. Heart rate (HR) was determined in all
children on the basis of 3 consecutive echo cycles.
Results: There were not significant differences in HR between
RTOF and healthy children. RTOF patients demonstrated
increased PVO: 96,4± 23,4 ms vs 72,8± 17,4 ms (p< 0,01), ET:
334,7± 41,3 ms vs 236,4± 59,6 ms (p< 0,01), PVC 408,0±
44,6 ms vs 371± 44,2 ms (p< 0,01), TVO 453,0± 74,2 ms
vs 419± 50,4 ms (p< 0,01) and TVC 783,7± 132,8 ms vs
745,0± 129,1 ms (NS) compared to the controls. RT was reduced
in the RTOF comparing the healthy children, respectively
325,5± 128,1 ms vs 333,0± 102,1 ms (NS). In TDI both CT:
211,5± 52,1 ms vs 253,9± 38,6 ms (p< 0,01) and RT
414,2± 111,9 ms vs 420± 113,8 ms (NS) were reduced in the
RTOF comparing to the controls. IVRT in the RTOF and
healthy children was respectively 84,4± 41,2 ms vs 39,3± 11,3 ms
(p< 0,01) and IVCT 113,2± 58,0 ms vs 60,9± 26,4 ms (p< 0,01).
ET was statistically significantly longer than CT (p< 0,01) in the
RTOF patients while in healthy controls significant difference
between ET and CT was not found.
Conclusions: 1. The temporal sequence of right ventricular func-
tion is deeply disturbed in patients after tetralogy of Fallot repair.
2. The discrepancy between ejection time in PW and contraction
time in TDI indicates the predominance of passive flow through
the right ventricular outflow tract due to impaired right ventricular
systolic function.

P-179
Spasm of Patent Ductus Arteriosus During Catheterization
Guzeltas A., Sevinc Sengul F., Tanidir I.C., Odemis E.
Department of Paediatric Cardiology, Istanbul Mehmet Akif Ersoy,
Thoracic and Cardiovascular Surgery Center and Research Hospital,
Istanbul, Turkey

Background: In patients with patent ductus arteriosus (PDA), cur-
rent treatment of choice and an alternative to the surgical repair is
transcatheter closure. Intermittent spasm and subsequent patency
of PDA has been described in the past, but it is rare in older
children. We report our experience of ductal spasms that occurred
patients undergoing transcatheter occlusion of a PDA.
Methods:We reviewed all transcatheter PDA occlusions performed
in our clinic. Retrospective data included: gestational age, age at
catheterization, echocardiographic parameters before catheteriza-
tion, PDA size (after spasm relief), and device specifications.
Results: Between January 2011 and March 2014, 150 transcatheter
PDA closure procedures were performed. Among them, 5 patients
had ductal spasm during the procedure. All of these patients
receiving oxygen supplement initially during the procedure.
Median age at the procedure was and gestational age 17 months.
All of patients were born prematurely and median gestational age
30 weeks. Physical examination revealed continuous machinery
murmur and precordial thrill over the infraclavicular area in all of
the patients. When reauscultated (4 of 5), murmurs were dis-
appeared during spasm. In one patient the device had embolized to
the descending aorta and one day later embolized device removed

and another device was placed. All PDAs were closed with an
8-mm or larger Amplatzer Vascular Plug-II devices, finally (Table 1).
Conclusions: Ductal spasm is a frequent condition, in premature
patients receiving supplemental oxygen even during transcatheter
PDA closure. Clinicians should consider ductal spasm, if the
physical examination and echocardiographic findings of the ductus
did not overlap with the catheter angiography findings.

P-180
The evaluation of diagnostic and interventional cardiac
catheterization procedures of patients under
extracorporeal membrane oxygenation support
Guzeltas A., Kasar T., Tanidir I.C., Ozturk E., Odemis E.
Department of Paediatric Cardiology, Istanbul Mehmet Akif Ersoy,
Thoracic and Cardiovascular Surgery Center and Research Hospital,
Istanbul, Turkey

Introduction: The extracorporeal membrane oxygenation (ECMO)
support has been using increasingly after cardiopulmonary arrest or
postoperatively in cardiac surgery. ECMO is an useful method in
patients that cannot be weaned from cardiopulmonary bypass
and to adapt to the recent hemodynamic alterations in early
postoperative period. Cardiac catheterization might be indicated
for clarification of the underlying pathology or for treatment of
these patients supported by ECMO.
Methods: Between 2010 and 2014, 1420 patients with congenital
heart disease underwent cardiac surgery and 71 of these patients
(5%) needed ECMO support after surgery. Diagnostic or inter-
ventional cardiac catheterization was performed in 6 (8.45%) of
these 71 patients.
Results: The diagnostic catheterization was performed in 2 of the
patients while invasive procedures were performed in 4 of the
patients. In patients with antegrade flow, ECMO cannulas were
clipped before the injections for higher quality. Left pulmonary
arterial stenting was performed in 3 of the patients and balloon
angioplasty of both pulmonary arteries was performed in one of
the four patients during interventional catheterization procedure.
BT shunt recanalization was performed simultaneously with left
pulmonary artery stenting in one of these patients. There were no
complications recorded during transportation to the catheterization
laboratory or during catheterization. One of the two patients after the
diagnostic catheterization was referred to surgery for pulmonary
artery reconstruction and the other one for correction of supra-
valvular aortic stenosis and left main coronary artery stenosis. Four
patients were successfully weaned from ECMO after the procedures
but 2 patients died under ECMO support during the ICU stay.
Conclusions: ECMO can be life saving as a solution of hemody-
namic problems after congenital heart surgery. If the patients
cannot be weaned from ECMO support due to hemodynamic
problems, catheter angiography should be performed urgently.

Table 1. Diagnostic and Demographic Variables of PDA Spasm
Patients

Echocardiography

Patient

Birth
Weight
(kg)

Gestational
Age (wk)

Age at
Procedure

(mo)

Weight at
Procedure

(kg)

PDA
MLD
(mm)

Left Heart
Volume
overload

1 2.32 35 17 9 4 Yes
2 1.60 30 12 8.5 4.8 Yes
3 2.10 34 36 17 3.5 Yes
4 1.24 28 16 10 4.5 Yes
5 1.28 28 17 10.3 3 Yes
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Suitable transportation conditions, extensive logistic support
together with experienced staff, diagnostic and invasive cardiac
catheterization can be performed with minimal risk in these
patients. We think that for better and high quality views in patients
with antegrade flow, who cannot be weaned from ECMO support,
ECMO cannulas can be clipped just before the injections.

P-181
Transcathater atrial septal defect and patent foramen ovale
closure experiences in children, evaluation of short,
intermediate and long term outcomes
Aykan H.H., Özkutlu S., Karagöz T., Alehan D., Aypar E.,
Özer S., Ertuğrul İ., Akın A., Yıldırım I., Çeliker A.
Hacettepe University Faculty of Medicine, Section of Pediatric Cardiology,
Ankara, TURKEY

Objectives: In this study, we aimed to evaluate transcathater atrial septal
defect (ASD) and patent foramen ovale (PFO) closure experiences,
short, intermediate and long term results and investigate the effects of
different methods on procedural success and complications.
Methods: After the reviewing of archive records for transcathater
ASD or PFO closure procedures between 2000-2013, 506 cases
included for study, of 90 cases files that containing data about
follow-up and diagnosis before the procedure could not be
reached. Patients and procedural characteristics, post-procedural
follow up datas were evaluated.
Results: Male:female ratio was 1:1,3, mean age and weight was
8,6± 5,8 years and 28,9± 16,4 kg respectively during procedure,
mean follow-up period was 6,05± 3,7 years (1 month – 13,5
years). Mean procedure and flouroscopy duration was 61,5± 23,5
and 7,8± 6,7 minutes respectively. The procedures were per-
formed under transthoracic echo (TTE) guidance in 90 (17,8%)
cases, balloon sizing used in 214 (42%) cases. Pulmonary hyper-
tension was observed in 67 (16%) cases. Within closure attempted
416 cases, the procedure was successful in 401 (96,3%). Procedure-
fluoroscopy durations were shorter, defect and device sizes were
smaller in successful group than unsuccessful group (p< 0,05). The
presence of deficient rim and use of “balloon sizing” were not
influential on procedural success. In balloon sizing group, longer
procedure-fluoroscopy duration and lower total septum/device ratio
were observed (p<0,05). In selected cases, it was found that TTE
guidance shorten the procedure-fluoroscopy duration (p<0,05).
Residual shunt was seen in 32,4% and 0,9% of patients immediately
after procedure and at the end of the follow-up respectively. Major
(rescue surgery, thrombus, erosion) and minor (most frequently
rhythm disorders) complications rate were %1,4 and %1,8 respec-
tively. No embolisation and mortality were observed. Benign holter
abnormalities were observed in 7,7% of patients.
Conclusions: Transcathater ASD and PFO closure is a safe and
effective method. Reducing the fluoroscopy time and not
requiring general anesthesia are the additional advantages of the
defect closure with TTE guidance in the presence of sufficient rim
and centrally localized defect.

P-182
Transcatheter catheter closure of patent ductus arteriosus
in small pediatric patients from an exclusive transvenous
approach using combined angiographic and
echocardiographic guidance
Thanopoulos B.D. (1), Ninios V. (1), Giannopoulos A. (2),
Deleanou D. (3)
Agios Lukas Hospital, Thessaloniki, Greece (1); Ahepa University
Hospital, Thessaloniki, Greece (2); Ares Clinic, Bucharest, Romania (3)

Introduction: Transcatheter closure is the treatment of choice for the
majority of patients with a patent ductus arteriosus (PDA). How-
ever, the standard technique of this procedure may be associated
with arterial complications, particularly, in small pediatric patients.
The aim of this study was to report experience with catheter
closure of PDA in 33 consecutive small children using an exclusive
venous approach.
Methods: The age of the patients ranged from 6-36 months and the
weight from 6-13 kg. The anatomy and size of PDA were defined
by transvenous retrograde aortography using a Pigtail or a Berman
catheter. The PDA occluder was implanted through a 7 F (ADO I)
and 5 F (ADO II, ADO AS) delivery sheath (DS) in 10 and 23
patients, respectively. The procedure was guided using hand
injections of contrast media through the DS and 2D and color
Doppler echocardiography from suprasternal and parasternal long
and short axis, respectively.
Results: The PDA occluders were permanently implanted in all 33
patients. The mean PDA diameter (at the pulmonary end) was
3.8± 0.9 mm (range, 2.5 to 5.2 mm). The mean device diameter
was 5± 1 mm (range 4 to 6 mm) and 4.2± 1.5 (range, 3-6 mm) for
the ADO I and the ADO II occluders. Complete echocardio-
graphic closure of the ductus at 1-month follow-up was observed
in all 33 patients (100%). Immediately after the procedure there
was a mild left pulmonary stenosis (peak pressure gradient of ran-
ging from 6-8 mmHg), in 3 patients. Five minor groin hematomas
were the only complications of the procedure.
Conclusions: Exclusive transvenous PDA occlusion using com-
bined angiographic and echocardiographic guidance is an effective
and safe method that prevents the arterial complications of the
standard approach in small children. In contrast to ADO I the
ADO II, AS occluders due to their low profile can be delivered
through a 5 F delivery sheath which facilitates crossing of PDA
and the injections of contrast medium for guidance of the
procedure.

P-183
Percutaneous transluminal balloon dilation and surgical
valvotomy comparative analysis in non-critical congenital
aortic valve stenosis
Prijic S., Vukomanovic V., Stajevic M., Sehic I., Kosutic J.
Mother and Child Health Institute of Serbia, Belgrade, Serbia

Introduction: One third of patients with non-critical congenital
aortic valve stenosis need intervention, either transcatheter per-
cutaneous balloon aortic valvoplasty (BAV) or surgical aortic
valvotomy (SAV).
Methods: The aim of the study was to evaluate our 26 years (1987-
2013) experience in performing BAVs and SAVs. After excluding
critically ill newborns, 62 consecutive interventions were included
in the study (39 BAVs and 23 SAVs).
Results: BAV patients were older, but there was no difference
between groups according to sex, valve function and morphology.
Suboptimal acute outcome was registered in 4/39 BAVs. Three
patients did not survive early period after surgery. Significant
peak instantaneous pressure gradient reduction (47% vs. 50%,
p= 0.211), and mild aortic regurgitation increment (0.5 + vs. 1 + ,
p= 0.385) were registered after BAV and SAV. Patients with
residual peak instantaneous gradient of ≤50 mm Hg (peak to peak
gradient of ≤31 mm Hg) and none/mild aortic regurgitation after
BAV, and patients with none/trivial aortic regurgitation before
surgery had longer reintervention free survival. Follow-up period
was 7.0± 5.4 (up to 18.8) years in the BAV group and 9.0± 8.0
(up to 23.9) years after surgery. There were no late aortic stenosis
related deaths in both groups. A peak instantaneous gradient
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increase was higher by 8 mm Hg in BAV versus SAV group over
time. Similar aortic regurgitation progression was registered in
both groups. There was no difference between BAV and SAV
groups with respect to long-term echocardiographic, electro-
cardiographic and radiographic heart function parameters. Left
ventricular end-diastolic diameter and aortic regurgitation grade,
hypertrophy and pressure gradient, contractility (in the BAV group)
and follow-up period associations were showed. Reintervention-free
survival was 12.0 (95% CI: 9.3–14.7) and 14.5 (95% CI: 10.0–18.9)
years (p=0.733), and survival without aortic valve replacement was
15.2 (95% CI: 12.5–17.9) and 17.4 (95% CI: 13.1–21.7) years
(p=0.877) after BAV and SAV respectively.
Conclusions: Both early and late follow-up results in patients with
non-critical congenital aortic stenosis are similar after BAV and
SAV. However, BAV is a less invasive procedure and long-term
results are slightly better after surgery.

P-184
Safety and efficacy of cutting balloon angioplasty for
patients with congenital heart diseases
Kanaan M., Peters B., Ewert P., Berger F., Schubert S.
German Heart Institute Berlin, Germany

Background: Cutting balloon angioplasty (CBA) is performed for
difficult vascular stenoses that are resistant to standard balloon
angioplasty. In this study we investigate the safety and efficacy of
CBA performed at our institute in the past 5 years.
Methods: Forty-seven patients underwent a CBA. The most
common diagnosis was pulmonary atresia with ventricular septal
defect: 59.6%, followed by Williams-Beuren syndrome: 10.6%).
The median age was 3.3 years (range 1.5-46.4) and the median
weight 12 kg (range 4-88). All procedures were performed under
sedation. The CBA was performed in 35 patients in pulmonary
artery stenoses, in 5 patients in major aortopulmonary collateral
arteries, in 3 patients in the superior caval vein, in 1 in a Pott’s
shunt, in 1 in an iliac artery and in 1 in a renal artery. The size of
the cutting balloons used was 3.5 to 8 mm.
Results: The procedure was successful in 36 patients (76.6%),
measured as a) a significant reduction of gradient across the stenosis
and/or reduction in right ventricular pressure (20 patients), b)
increased oxygen saturation in cyanotic patients (9 patients), or c)
recruitment of new small vessels (7 patients). Postprocedural
thrombosis occurred in 3 patients (successfully treated with lysis
and subsequent balloon angioplasty).
Conclusion: CBA is a safe and effective treatment for resistant ste-
nosis and can be performed without significant complications.

P-185
Preliminary follow up of the use of Valeo stent for
coarctation stenting in children.
Kang S-L., Tometzki A.J., Martin R.P.
Bristol Royal Hospital for Children, Bristol, United Kingdom

Objective: To evaluate the performance of the Valeo stent in the
management of coarctation of the aorta in children.
Methods: Between July 2012 and August 2014, coarctation stenting
with the Valeo Premounted Re-dilatable Stent was undertaken in 5
children. Data including demographic, angiographic and echocardio-
graphic imaging and clinical outcome were reviewed retrospectively.
Results: Median age at the time of procedure was 5.1 years (range
3.6 to 7.1 years) and median weight was 18.3 kg (range 15.3-
27 kg). The youngest patient presented following an intracerebral
haemorrhage secondary to severe systemic hypertension; one

patient had William’s syndrome with fracture and re-stenosis of
previous coarctation stent; one had complex congenital heart
disease with re-coarctation after previous surgical repair and two
others had isolated coarctation. All stents were 10 mm×26mm in
size and delivered via a 7 F sheath. There was improvement in
median coarctation diameter from 4.9 mm (range 1.8–7.4 mm) to
9.8 mm (range 5.8–12.7 mm), p< 0.01; and a reduction in the
median peak pressure gradient across the coarctation from 30
mmHg (range 20–40 mmHg) to 8 mmHg (range 0–15 mmHg),
p< 0.01. Median percent stent recoil in the middle of the stent was
1.5% (range 0.5–19%). All implants were successful with no vas-
cular complications. All patients had a CT angiogram at a median
time of 3 months (range 2.7-10.2 months) post procedure which
showed no aortic wall complications. Follow-up was a median
16.6 months (range 4.7-30 months). At the last follow up, echo-
cardiographic findings were no different from discharge in 4 patients;
one patient had gradual increase in peak gradient of the descending
aorta on echocardiography and repeat catheterisation at 13.1 months
post procedure showed no stent stenosis but narrowing of the trans-
verse arch. Four children required antihypertensivemedications and 1
was off medication at latest follow-up.
Conclusions: The Valeo stent is low profile, has adequate radial
strength and can be post dilated up to adult size (20 mm). The use
of Valeo stent for treatment of coarctation in childhood is safe and
effective in the early term. However, further study is required to
determine longer-term stent efficacy.

P-186
Successful Operation of Giant Thrombus Formation One
Year after Percutaneous Closure of an Atrial Septal Defect
with an Amplatzer Septal Occluder
Uysal F., Bostan O.M., Senkaya I.S., Gunes M., Cil E.
University of Uludag, School of Medicine, Bursa, Turkey

Introduction: Although a number of transcatheter closure devices
have been developed the most commonly used device is the
Amplatzer® Occluder worldwide. The overall incidence of com-
plications associated with these devices has been reported to be
between 6–11%. Of these complications, thrombus formation that
was usually observed 4 weeks after the procedure was reported as
1.2% in ASD patients. Herein, we report a late presentation of a
giant thrombus formation on the left atrial disc of the device
presenting 1 year after device implantation.
Case Report: A 17- year-old patient underwent a TEE-guided trans-
catheter closure of the atrial septal defect under general anesthesia
using a 18mm Amplatzer® Septal Occluder without residual shunt.
Aspirin 300mg/day had been stopped after 6 months.
At the 1-year follow-up, he was evaluated with transthoracic
echocardiography which showed a left atrial thrombus attached
to the ASD closure device. The diameter of thrombus was
14× 62 mm. He was taken to surgery for removal of the thrombus
and the device. The surgical approach was achieved via a median
sternotomy and institution on cardiopulmonary bypass. After right
atriotomy, well endothelialized occluder device was seen and
excised with large thrombus. There was no device fracture or
dislocation. The thrombus and device explanted and sent to
pathological examination. The novel created atrial septal defect
was closed by pericardial patch. The patient had an uneventful
recovery and the studies continues on the etiology of hypercoa-
gulability states.
Conclusion: To our knowledge, this is the first report of late thrombus
formation associated with Amplatzer Septal Occluder device. It was
emphasized that the patients should be followed-up longer periods
after device closure in terms of thrombus formation.
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P-187
Transcatheter closure of ventricular septal defect: different
types and different devices.
Sobhy R., Hamza H.S., El-Sisi A., Agha H.M., Al-Saiedi S.,
Fattouh A.M., Attia W., Abdulaziz D.M.
Pediatric Cardiology Unit, Department of Pediatrics, Cairo University,
Cairo, Egypt

Background: The most common congenital heart disease is VSD.
Surgical repair is widely accepted, but still carries a small but
definite risk of morbidity and mortality.
The aim of this work is to report our initial experience in trans-
catheter closure of VSD using different types of devices.
Methods: Between January 2013 and December 2014, a total of 40
patients with VSD underwent an attempt of transcatheter closure
under trans-esophageal echocardiographic guidance.
Results: The median age was 3.5 years and median weight was
14.25 kg. The median VSD size in echocardiography was 5 mm
(ranging from 2.5 to 12 mm), while by angiography it was 5.2 mm.
The type of VSD was: perimembranous in 25 cases, high muscular
in 7, midmuscular in 4 & apical in 4 cases. Indications for closure
were: pulmonary hypertension in 8 patients, LV dilatation in
29 patients, history of previous infective endocarditis in two
patients, residual VSD S/P surgical closure in 3 patients and one
patient had residual VSD after previous device closure.
Device implantation was accomplished for 33 patients (82.5%)
with immediate closure in 30 patients (75%) while three
patients showed minimal residual flow. The procedure was
aborted for 6 patients due to inability to cross the defect while
in another patient temporary heart block developed with
implantation of the device. The types of devices used were:
ADO I in 15 patients, ADO II in 9 patients, PFM in 6
patients, muscular VSD device in 4 patients and cribriform
ASD device in 1 patient. The immediate success rate was:
93.3% with ADO I, 87.5% with ADO II, 80% with PFM and
100% with the muscular device. One patient with a small
residual after implantation of a PFM coil, developed prolonged
hemolysis, the defect was surgically closed with device removal.
Two patients developed new mild mitral regurge. The
approach was from the RV without arteriovenous loop in 14
cases closed by ADOI (94%) so the procedure was shorter with
less fluoroscopy.
Conclusion: Transcatheter closure of different types of VSDs seems
to be effective and safe using different devices. Long-term results
are yet to be evaluated.

P-188
Patent ductus venosus causing cyanosis after Fontan
operation - successful transcatheter-based flow reduction
to induce growth of rarefied intrahepatic portal veins
allowing for ultimate interventional closure
Kerst G., Khalil M., Moysich A., Schmidt D., Schranz D.
Pediatric Heart Centre, University Children’s Hospital,
Giessen, Germany

Background: Pulmonary arteriovenous fistulas (PAVM) leading to
cyanosis after bidirectional superior cavopulmonary anastomosis
are considered to be due to hepatic venous blood bypassing the
lungs. Here report for the first time that a patent ductus venosus
(PDV), a persistent fetal connection between the left portal vein
and the inferior cava, should be considered as a cause for PAVM
after Fontan operation.
Case report: PAVM were diagnosed in a 9-year-old boy with
episodes of dizziness developing cyanosis after modified Fontan

procedure for palliation of pulmonary atresia with intact ven-
tricular septum. During color Doppler examination of hepatic
flow a PDV was diagnosed. Via subclavian venous access and a
retrograde transcaval route a portal venogram was obtained
showing rarefied intrahepatic portal veins (PV). PV pressure
increased from 12 to 26 mmHg during temporary PDV balloon
occlusion. To avoid PV congestion leading to portal thrombosis,
flow reduction of the PDV was achieved by transcatheter place-
ment of a diabolo-shaped covered stent-ensemble consisting of a
5 × 12 mm Formula renal stent centrally placed on a 16× 41 mm
covered Advanta V12 stent yielding a gradient of 5 mm Hg
between PV and inferior vena cava. Repeat portal venogram
5 months later showed increased vascularity of the PV system and
a minor PV pressure increase from 13 to 16 mmHg during
temporary PDV balloon occlusion. After ultimate closure of
PDV with an 8 mm AVP II, elevated levated blood ammonia
levels normalized, episodes of dizziness disappeared and tcSaO2
gradually increased from 80-85 to 85-90% during the following
3 months.
Conclusion: PDV should be considered as a possible cause for
unexplained cyanosis in Fontan patients with PAVM. Transcatheter-
based flow reduction of PDV is feasible and appears to induce
growth of rarefied intrahepatic portal veins allowing for ultimate
interventional closure.

P-189
Role of persistent arterial duct for treatment of neonatal
Scimitar syndrome with suprasystemic pulmonary
hypertension
Kerst G., Akintürk H., Yerebakan C., Moysich A., Apitz C.,
Latus H., Schranz D.
Department of Pediatric Cardiology, Justus-Liebig-Universität,
Gießen, Germany

Introduction: Right ventricular (RV) failure is one of the
causes for a poor outcome of neonatal Scimitar syndrome with
suprasystemic pulmonary hypertension (ssPH). Here we report on
our strategy to use the persistent arterial duct (PDA) for RV
decompression.
Case reports: Two preterm neonates (Pt. 1 31, Pt. 2 35 weeks of
gestation) were diagnosed of scimitar syndrome with complete
anomalous right pulmonary venous drainage to inferior vena cava,
persistent primitive hepatic venous plexus (PPHVP), right pul-
monary artery hypoplasia, anomalous systemic arterial supply of
parts of the right lung, secundum atrial septal defect (ASD) and
PDA. In both patients, anomalous systemic arteries were occluded
by transcatheter embolization. In the presence of ssPH despite
optimal PH-specific medical therapy, interventional balloon
angioplasty of subtotally closed PDA was performed for acute RV
decompression. After surgical repair with a pericardial intraatrial
baffle and subtotal ASD closure, systolic pulmonary artery pressure
declined to half systemic allowing for PDA closure in both
patients. In Pt. 1, transcatheter occlusion of a hepatic vein of the
PPHVP draining into the Scimitar vein was also performed. At age
of 6 months there is no echocardiographic evidence for PH in Pt.
1. In Pt. 2, two restrictive muscular ventricular septal defects
leading to increased pulmonary flow were interventionally closed.
However, development and recurrence of left pulmonary and
Scimitar vein stenosis despite multiple transcatheter interventions
led to reappearance of systemic PH in Pt. 2. This patient is in a
stable condition at age of 16 months.
Conclusion: In neonatal Scimitar syndrome with suprasystemic PH,
balloon angioplasty of subtotally closed PDA may prevent early
RV failure and thus improve the poor outcome of this entity.
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P-190
Successful transapical Melody valve implant in a mitral
bioprothesis in a 3-year old child with dextrocardia and
Fontan palliation
Kerst G., Akintürk H., Moysich A., Müller M., Schmidt D.,
Recla S., Schranz D.
Pediatric Heart Centre, University Children’s Hospital,
Giessen, Germany

Background: Fontan failure with consecutive bronchitis fibroplastica or
exudative enteropathy might be caused by pre- or postcapillary pul-
monary vascular obstruction or by a mixed form. We describe the
first-in-child transapical melody valve-in-valve (ViV) implantation in
complex congenital heart disease with failing Fontan circulation.
Case report: A 3.5 year old, 15 kg weighing girl was referred for
evaluation of heart transplantation. She presented with bronchitis
fibroplastica (BF) based on secondary pre- (23 mmHg mean pul-
monary artery pressure, PAP) and post capillary (PCWP, 14
mmHg) hypertension within the Fontan circulation. Based on a
complex anatomy consisting of situs inversus with dextrocardia,
asplenia and imbalanced atrio-ventricular (AV) septal defects and
transposition of the great arteries bidirectional Glenn shunt fol-
lowed by a fenestrated 16 mm extra-cardiac Fontan completion
with the need of re-fenestration was performed. Additionally, due
to a severe AV regurgitation an artificial tricuspid vale atresia
together with implantation of 27 mm mitral valve bioprothesis
became necessary. In a follow-up of six months the artificial valve
showed a severe regurgitation, again. Considering the clinical
situation, the echocardiography and magnetic resonance data
a customized 22 mm Melody valve was implanted through a
minimally invasive right intercostal thoracotomy and an 21 F
sheath. The intervention was performed without complications,
despite the BF she recovered well, and the transthoracic echo at
her discharge home revealed a minimal residual regurgitation
without any trans-valvular pressure gradient.
Conclusion: The transapical implantation of a Melody valve allowed
successful sealing following a VIV, but the anatomical dimension of
the patient with body surface area of about 0.65qm was borderline.

P-191
Serum levels after everolimus-eluting stent implantation in
infants with pulmonary vein stenosis
Müller M.J. (1), Krause U. (1), Streit F. (2), Dieks J.K. (1),
Paul T. (1), Schneider H.E. (1)
Department for Pediatric Cardiology and Intensive Care Medicine,
Georg-August-University Goettingen, Germany (1); Department of
Clinical Chemistry, Georg-August-University Goettingen,
Germany (2)

Introduction: Everolimus-eluting stents are used in adults for
interventional treatment of coronary artery disease and in small
vessel disease to reduce restenosis rate. The antiproliferative
substance everolimus is acting locally but is also released into the
circulation. Data on their use in pediatrics concerning systemic
substance levels and side effects are limited. We report systemic
drug exposure after implantation of a single everolimus-eluting
stent in three infants (age in months/body weight in kilograms:
patient 1: 8/4.6, patient 2: 6/3.9, patient 3: 1/3.5), respectively,
which were used for relief of pulmonary vein stenosis.
Methods:Xience® everolimus-eluting stents (Abbott Laboratories)
were used. Each stent had different size and device drug amounts
(stent diameter x stent length in mm and device drug amount in
µg: patient 1: 4 × 18 mm, 113 µg; patient 2: 2.5 × 8 mm, 40 µg;
patient 3: 3 × 8mm, 40 µg). Everolimus levels were measured by

liquid chromatography-tandem mass spectrometry (LC-MS/MS)
1 hour (except patient 1), 24, 48 and 72 hours after stent
implantation.
Results: Patient 1 was exposed to a maximal calculated everolimus
dose of 24.6 µg/kg, patient 2 to 10.3 µg/kg and patient 3 to
11.4 µg/kg, respectively. The highest serum everolimus level was
measured 1 hour after stent implantation in the youngest and
smallest child (patient 3; 2.4 ng/ml) followed by patient 2 with
1.5 ng/ml. Subsequently, serum everolimus levels decreased con-
tinuously (Figure). After 48 hours, everolimus levels were below
the lower laboratory limit (<0.5 ng/ml) at our institution in
each of the patients, but everolimus was still reliably detectable
by repeated LC-MS/MS. At anytime, everolimus levels were
below the immunosuppressive therapeutic range of 3-6 ng/ml.
Complete blood count, creatinine, C-reactive protein, and liver
enzymes did not change as compared to patient laboratory parameters
prior to catheter intervention. Drug toxicity was not observed.
Conclusions: After everolimus-eluting stent implantation in infants
we documented always subtherapeutic serum levels. Highest
everolimus levels were measured in the first hour after implanta-
tion, thereafter rapidly decreasing. These data suggest that at
least one everolimus-eluting stent can safely be used in small
infants for therapy of pulmonary vein stenosis without systemic
adverse effects.

P-192
Immediate results of PDA stenting in duct dependant
pulmonary circulation.Egyptian experience
Abdel-Aziz D.M., Hamza H.S., Agha H.M., Hegazi M.A.,
Attia W.A., Mashali M.H.
Pediatric Cardiology Unit- Department of Pediatrics-Cairo
University-Egypt

Introduction: BT shunt used to be the first line for palliative treat-
ment in duct dependant pulmonary circulation lesions. However,
this procedure has a lot of complications and long waiting list. The
aim of our study was to assess the efficacy, safety and immediate
outcome of ductal stenting in neonates & young infants with
duct-dependent pulmonary circulation.
Methods: All patients with duct dependant pulmonary circulation
who were unable to undergo a shunt operation and were referred
to Cairo University Pediatric Cardiology Devision,during the
period from April 2008 to February 2011 were included in the
study. Patients with bleeding tendency, sepsis, Hyaline Membrane
Disease and pneumonia were excluded.
Results: Ductal stenting was attempted for 56 patients with duct
dependant pulmonary circulation. 46 (82.1%) patients had uni-
ventricular physiology and 10 (17.9%) patients had biventricular
physiology. The mean age was 33.7 days (5-210 days), and the
mean weight was 3.6± 0.76 Kg.
The stent diameter ranged from 3-4 mm, stent length ranged from
12 - 28 mm (19± 3.2). 55/56 cases were done through a femoral

Figure.
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access and one case through an axillary axis, fluoroscopy time was
24.7± 18 min, total procedure time was 88.5± 36.5 min.
The success rate was 64% (36/56), 23/26 were in horizontal
straight ducts, 3/5 in vertical straight ducts, 1/2 in horizontal
tortuous ducts and 9/25 in vertical tortuous ducts, Oxygen
saturation improved post stenting from 65± 5.79% to
85.2± 19.9%. Mean post stent hospital stay was 10.6± 4.5 days.
There were 3 mortalities in the 36 stented cases (8.3%), femoral
artery occlusion occurred in 6/36 cases (16.6%), stent displace-
ment in 2/36 cases (5.5%), acute stent thrombosis in 2/36 cases
(5.5%), septicemia occurred in one case (2.7%) with no evidence
of pulmonary overshunting in any of our cases.
Conclusion: PDA stenting is a life saving procedure, that should be
attempted even in tortuous ducts. Proper preparation of the
patient, anaesthetic management and post-stenting ICU manage-
ment are mandatory for success. Surgical intervention should be
done early after successful stenting to guarantee good surgical
outcome before desasturation.

P-193
Transcatheter interventions in neonates with critical
pulmonary stenosis in the era of duct stenting
Celebi A., Yucel I.K., Bulut M.O., Kiplapinar N., Balli S, Erol N.,
Basar EZ., Kucuk M.
Dr Siyami Ersek Hospital for Cardiology and Cardiovascular Surgery
Department of Pediatric Cardiology, Istanbul/Turkey

Introduction: Critical pulmonary stenosis (CPS) is defined as severe
PS in a newborn with cyanosis or signs of low cardiac output at
presentation. Pulmonary blood flow is mostly duct dependent.
We present our experience with CPS between 2005 and 2014.
Method: 57 patients aged between 2-28 days (median 7 days)
underwent pulmonary balloon valvuloplasty (PBV). Duct stenting
was performed immediate after in patients that hypoxemia
persists (<75%) and had smaller RV and RVOT. In good RV
morphology or non-constricted PDA, we waited for one week on
prostaglandin (PGE) infusion. If hypoxemia persists longer, stent
was implanted.
Results: In 57 patients, 47 of them were duct dependent, 10 of
them have significant hypoxemia but duct had been occluded.
The procedure was successful in 56 of 57 (98%). In one patient we
couldn’t crossed the valve and underwent to surgery. Predilation
with coronary balloons in 10 and snare assisted technique was
needed in two for crossing the valve with the final balloon. 20
newborn needed duct stenting; 14 in the same and 6 in subsequent
session. Duct spontaneously occluded in two when waiting on
PGE, recanalyzed and stented in one and surgical shunt was
performed in another. The mean Z scores and valve diameters
in duct stent group were significantly lower for both tricuspid
and pulmonary valve than the others’. In one patient in
whom pericardial effusion was developed, effusion was drained
and the procedure was completed. One patient developed per-
sistent complete heart block; PBV was performed retrograde
through the duct while RV pacing. The patient died in spite of
successful PBV on the fourth days in intensive care unit. During
the follow up (median 57 months), transcatheter reintervention
was performed in 9; PBV due to recurrent PS in 5, stent redi-
lation in 3, transcatheter shunt occlusion in one. Surgical inter-
ventions were needed in 4; RVOT reconstruction in two, Glenn
anastomosis in two. Severe pulmonary regurgitation was seen in
two but no need valve replacement yet.
Conclusion: Although additional interventions are not uncommon
in early and intermediate time after the procedure, PBV should be
the first choice in newborn with CPS.

P-194
Transcatheter closure of secundum ASD with Cocoon
septal occluder in children; early and intermediate term
results
Kiplapinar N., Yucel IK., Bulut M.O., Basar E.Z., Hekim Yilmaz E.,
Erol N., Balli S., Celebi A.
Department of Pediatric Cardiology, Dr Siyami Ersek Thoracic and
Cardiovascular Surgery Center, Istanbul, Turkey

Introduction: The aim of this study is to investigate the efficacy and
safety of Cocoon septal occluder (CoSO) in ASD closure, which
has similar characteristics with Amplatzer septal occluders (ASO)
but low cost than it.
Methods: From January 2004 to December 2014, 724 patients
underwent transcatheter ASD closure with various devices. Initi-
ally we used ASO in 144 patients. The other devices used were
434 Cardiofix septal occluders, 29 Ceraflex, 13 Cardia, 9 Figulla
Occlutech, 7 Gore Helex, 2 Hyperion, 2 PFM septal occluders
later. Nowadays, we have been using predominantly CoSO in
ASD closure. We evaluated the efficacy and safety of CoSO in
ASD closure in patients whose ages <18 years and compared with
the patients’ that ASO was used in regarding to procedural success,
complications, procedure and fluoroscopy times, complete
occlusion rate in one month. Only transthoracic echocardiography
(TTE) was performed before the procedure in all, but TTE or
transesophageal echocardiographic guidance was preferred
according to complexity of the defect or echogenicity of the
patient during the procedure.
Results: We have used CoSO in 76 and ASO in 87 children. Age
and weight of the patient in CoSO and ASO groups were com-
parable as 8.5± 3.9 vs 8.2± 3.3 years, 29.8± 15.5 vs
27.1± 11.2 kg, respectively. Mean size of defects and devices were
not statistically different between the groups; 15.1± 5 vs
15.2± 3.8, p: 0.85 and 19± 5.5 vs 20± 4.8, p: 0.95; respectively.
The number of TTE guidance was 35 in CoSO and 45 in ASO.
The complex defect rate and deployment technique was similar in
both groups. Procedural success rate was %100 in both groups.
Procedure and fluoroscopy time were significantly lower in CoSO
group (48.6± 21.6 vs 66± 28.1; p: 0.008 and 8.8± 5.7 vs
16.6± 11.6; p< 0.001, respectively). Complications were minimal
and 2 in CoSO and 2 in ASO. Complete occlusion rate was similar
as %97 in CoSO and %99 in ASO in one month. No complication
has occurred during the intermediate term follow-up in both.
Conclusions: Our early and intermediate term results showed that
CoSO is efficient and safe alternative in transcatheter ASD closure.
It can be preferred because of low-cost.

P-195
Interventional treatment of postsurgical Gerbode-type defect
Kusa J., Szydlowski L., Skierska A., Nowakowska E.
Department of Pediatric Cardiology, Medical University of Silesia,
Katowice, Poland

Introduction: The communication between the left ventricle and
right atrium, known as Gerbode type defect, is rare cardiac
anomaly. There is increasing number of adult patients with
postsurgical defects after mitral or aortic valves replacement. The
traditional method of treatment is surgical closure of defect.
Material and Method: A 11-year-old male was referred for increas-
ing deterioration of physical activity. He was born with congenital
cardiac anomaly: d-transposition of the great arteries, inter-
ventricular defect and severe subpulmonary stenosis. At 21 months
of age, he underwent Rastelli operation. After 6 years next cor-
rective operation was performed due to increasing stenosis in the
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right and left ventricle outlet tracts. Two years later he was
admitted to our hospital again due to mild deterioration of physical
capacity and the incidences of supraventricular arrhythmias. The
left ventricle to the right atrium shunt with a defect measuring
5,5 mm was diagnosed. Cardiac catheterization was performed to
evaluate the hemodynamic state with intention of percutaneous
therapy. A pulmonary to systemic blood flow ratio was 1,9:1,0.
We decided to implant Amplatzer Duct Occluder II 6-4. Unfor-
tunately after placing the device in the defect both angiography
and echocardiography revealed significant shunt through the
implant. Therefore the implant was removed and Amplatzer Duct
Occluder 10/8 (9-PDA-006, St Jude) was introduced from the
right femoral vein successfully during the same procedure.
Results: The retention skirt was placed just below aortic valve and
the right sided part of implant did not interfere with tricuspid
valve. Both echocardiography and ventriculography showed good
position of the device with minimal residual shunt. No arrhythmia
or conduction disturbances were noted during whole procedure.
At follow-up the patient remains free of symptoms. At the
beginning the small residual leak was observed but at the last
follow-up it disappeared completely.
Conclusion: The development of cardiac surgery is associated with
the formation of various complications. Each subsequent surgical
correction increases the operational risk. Percutaneous treatment
of iatrogenic Gerbode type defects is an attractive and feasible
method of treatment.

P-196
Percutaneous closure of the complex interatrial defects
using the modified balloon technique
Kusa J. (1,2), Ras M. (1), Czesniewicz P (1), Nahirny R. (1),
Wojcik E. (1)
Department of Pediatric Cardiology, Regional Specialized Hospital,
Wroclaw, Poland (1); Department of Pediatric Cardiology, Medical
University of Silesia, Katowice, Poland (2)

Introduction: Percutaneous closure of interatrial defects is more
widely used method of treatment. It also applies to complex type
defects. There are used various technical modifications in these
situations.
Materials and Methods: In the period of 43 months in 27 patients
with complex interatrial defects aged from 35 months to 67 years
(mean 23,6± 25,3 years) there were performed unconventional
methods of percutaneous closure of these defects. Stretched dia-
meters of defects ranged from 19 to 35 mm (mean 26,9± 5,1). The
smaller defects occurred mainly in the smaller children. In
19 patients (70%) there was a lack of aortic rim.
In all these patients, despite the use of multiple attempts (classical,
the use of different curvatures of delivery system, left pulmonary
vein and left atrial roof technique), we could not get correct
position of discs of the implants in relation to the septum, because
the left atrial disk constantly prolapsed into the right atrium.
Therefore, the second contralateral venous access was obtained,
through which the calibration balloon was introduced. When the
balloon was partially inflated, both discs of the implant were
released. Then the desinflation was made, the balloon and
guidewire were removed subsequently.
Results: The defects were closed successfully in 25/27 (92,6%)
patients. The trivial or small residual leak was observed in 7/25
(28%) patients, which disappeared in all cases during the follow-up
(mean 16,5± 11,4 months). In the remaining 2 patients, despite
many attempts to percutaneous closure, it was impossible to get
proper placement of the implant. Therefore, the procedure was
abandoned. In both cases, the surgical correction was performed.

Conclusion: Modified balloon technique is extremely useful
method that significantly increases the effectiveness of the percu-
taneous closure of complex interatrial defects. This method is
applicable both in adult patients and small children.

P-197
ADO II in Percutaneous VSD Closure of Pediatric
Patients:
Narin N. (1), Baykan A. (1), Pamukcu O. (1), Argun M. (1),
Ozyurt A. (1), Mese T. (2), Muhtar M. (2), Uzum K. (1), Gunes I. (3)
Ercıyes Unıversıty School of Medıcıne, Div. of Pedıatrıc Cardıology (1);
Behcet Uz Children Hospital, Div. of Pedıatrıc Cardıology, Izmir
Turkey (2); Ercıyes Unıversıty School of Medıcıne, Div. of Pedıatrıc
Anesthesiology, Kayseri Turkey (3)

Background: It is hard to find an ideal device to use for every VSD
successfully. If inappropriate device was chosen; complication rate
increases, procedure time gets longer that prolongs exposure to
ionizing radiation. Therefore interventionalists are in the search for
new ideal devices. Main aim of our study to show that ADO-II
device can be used for small ventricular septal defects successfully,
safely with low complication rates.
Methods and Results: Between the dates April 2011- October 2014,
17 VSD closures with ADO-II device. Actually there were
16 patients but one of the patient had 2 perimembranous defects
which were closed separately. Patients having muscular and peri-
membranous VSD with hemodynamically significant left to right
shunt detected by clinical examination and echocardiographywere
included in the study.
Results: Age of patients ranged between 3-18 years. Weight of the
patients was between 14–76 kg.VSD diameter ranges between 2-
6.7 mm (3.75± 1.25). One of them was muscular, eighteen of
them were perimembranous type. Fourteen of the perimem-
branous defects were aneursymatic, tunnel shaped. We have used
mostly venous route (12 patients) for closure. One of the patients
had two separate VSDs. The distance between two defects were
7 mm. Therefore we have used two separate devices to occlude
them. One of the defect was 3.2 mm, occluded with ADO II sized
5× 4 from arterial side. The other one was 3.4 mm width and
closed with 5× 6 mm ADO II from venous side. All cases were
successfully closed, no major complications were reported. There
was no incidence of left bundle branch block, P-R prolongation,
or complete heart block.
Conclusion: Perimembranous aneursymatic ventricular septal
defects are difficult, risky for percutaneous closure because of its
proximity to aortic, atrioventricular valves, conduction tissue. We
have showed that ADO-II devices (infact they are off-label use)
canbe used safely, effectively in such defects. Up to our knowledge
this is the only study includes largest number of pediatric patients
whose VSD were closed by ADO-II.

P-198
Trans-hepatic implant of a trimmed Melody® valved stent
in tricuspid position in a 1 year old infant: first in man.
Cools B., Rega F., Heying R., Boshoff D., Gewillig M.
University Hospital Leuven, Belgium

Introduction: The trans-hepatic approach provides safe alternative
route for cardiac interventions in children with complex con-
genital heart disease. We describe a transhepatic implant of a cus-
tom trimmed valved stent (Melody) in a 1 year old infant. This is
the first procedure of his kind in man.
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Method and Results: Infant with prenatal constriction of arterial duct
leading to massive tricuspid regurgitation. Neonatal two surgical
plasty attempts failed and therefore a De Vega plasty of the tri-
cuspid valve failed as did an aug a bioprosthetic valve was
implanted on day 30 (19 mm Epic™ aortic valve, St Jude Inc.). At
the age of 1 year again a massive tricuspid regurgitation (3-4/4)
was present. A surgical replacement was deamed to be too
aggressive and too soon. Therefore a new bioprosthetic valve was
implanted percutaneously. A transhepatic access was used deal
with the size mismatch of the 20 Fr delivery and the vessels of an
infant weighing 9,7 kg. The Melody valve was surgically trimmed
by cutting som ziggs to 21 mm length. Echo guided puncture of
hepatic vein with a Chiba Echotip® Biopsy Needle (Cook®), a
0.014” wire was placed into the right atrium. An 8 Fr introducer
sheath was placed into the IVC. A 4 Fr right coronary catheter
with a 0.035” J-tip Terumo® wire was advanced into the right
pulmonary artery. Exchange for a 0.035” Amplatzer Super Stiff
wire.Exchange for a 20 Fr sheath (Edwards Lifescience®) with a
downsized introducer. The trimmed Melody® valved stent was
delivered on a 16 mm Tyshak® balloon with the support of 8 Fr
Mullins sheath. The 20 Fr sheath was pulled back into the hepatic
vein until the hepatic parenchymwas reached. Two vascular plugs:
8 and 10 mm Amplatzer Vascular Occluder were deployed in
tandem position in the hepatic veins. The skin was closed with 1
Donati stitch.
Discussion: This is the first trans-hepatic implant of a tailored
downsized Melody valve in an infant. The therapeutic spectrum
for complex procedures has been enlarged.

P-199
Radiofrequency perforation of the pulmonary valve: an
efficient low cost solution
Gewillig M., Cools B., Demir F., Heying R., Boshoff D.
University Hospital Leuven, Belgium

Introduction: radiofrequency perforation of the pulmonary valve
requires special equipment; price and availability are important.
We assessed the feasibility and safety of “standard cathlab tools” in
off-label use.
Methods: A co-axial telescopic microcatheter system was prepared
(off-label use for all items): a 0.014” PT2 coronary guidewire
(€160; Boston Scientific, USA) was chosen because the radio-
paque tip is straight and has proven electrical conductance; for
insulation the wire was put into a Progreat micro catheter (€250;
Terumo, BE; profile 2.7 F= 0.025”; lumen 0.021”) with 2mm
protrusion at the distal end; this was delivered to the atretic pul-
monary valve through a standard prebended 4 F Ri Judkins coronary
catheter (lumen O.O35”); gentle forward “push”was maintained on
the RF wire complex while burning; radiofrequency RF energy was
delivered with a standard surgical electrocauter system (Erbe ICC 80,
Tubingen, DE; 5-10W for 3 sec cutting mode).
Results: In vitro testing in a submerged sheep heart demonstrated
perforation of semilunar valves in cutting mode at 5W. Perfora-
tion of the pulmonary valve was performed in 5 patients (median
age 3 days, weight 2.6± 0.3 kg); antegrade 3, retrograde 2; 10-
15W for 2 – 5 sec. After perforation of the valve, the microcatheter
was easily pushed across the valve allowing to obtain a good position
for the 0.014” wire (through duct into descending aorta or RA) for
the ensuing balloon dilation and/or stent placement. In 1 patient a
perforation to the pericardiumwas made; this was sealed by retracting
the PT2 wire while applying RF coagulation mode.
Conclusions: The microcatheter telescopic system PT2-Progreat is
a low-cost valuable tool in order to deliver radiofrequency energy
in selected targets.

P-200
Complications after transcatheter ASD closure with the
Amplatzer Septal Occluder
Godart F (1), Houeijeh A. (1), Recher M. (1), Guillaume M.P. (1),
Polge A.S. (2), Richardson M. (2)
Paediatric Cardiology and Congenital Heart Disease (1); and
Echocardiography (2); Lille, France

The aim of this study is to report complications of transcatheter ASD
closure with the Amplatzer Septal Occluder (ASO) (St JudeMedical).
From November 1997 to December 2014, 792 patients under-
went ASD closure with the ASO. Closure was mostly performed
under general anaesthesia and transoesophageal echocardiography
control. Choice of the device diameter was established after bal-
loon sizing and measurement of the stretched diameter.
Mean age of the patients was 31.4± 22 years (0.5 month – 84 years).
The stretched diameter was 22.4±6.6mm (4 - 43mm) and device
dimension 21.8±6.7mm (4 – 40mm). Duration of the procedure
was 41±15minutes and fluoroscopic time 7.39± 6.57minutes
(median 5.9minutes). Dose of radiation was 18.1±22Gy.cm2
(median 11Gy.cm2).
Implantation succeeded in 92.4% of pts and failure was mainly
related to deficient rim. No device related death was noticed.
Embolization occurred in 4 pts (0.5%): 1 in the aorta, 1 in the left
ventricle, and 2 in the pulmonary artery. All but one underwent
surgical extraction and ASD closure. The patient with aortic
embolization had percutaneous device extraction and underwent
subsequently successful implantation with a larger device. No patient
required blood transfusion for any groin hematoma. One patient
without aortic rim had hemopericardium one month after implan-
tation; this was corrected by drainage with no recurrence and ASD
full occlusion was noticed on colour Doppler control. No late
complication was observed. The rate of full occlusion on Doppler
control is more than 90%, and the remainings have trivial shunt.
Transcatheter ASD occlusion with the Amplatzer Septal Occluder
is a safe and effective procedure. The rate of immediate compli-
cation is very low and need for immediate surgery following the
implantation is rare (<1%). No device related late complications
were reported up to 17 years after implantation. The risk of aortic
perforation in absence of anterior rim (observed in about 20% of
pts) is trivial and not a real limitation in clinical practice.

P-201
Outcomes following percutaneous intervention to
obstructed right ventricle to pulmonary artery shunts after
the modified Norwood procedure
Goreczny S. (1), Dryzek P. (1), Jonczyk M. (2), Lloyd D.F. (3),
Mazurek-Kula A. (1), Michalak K.W. (1), Moll J.J. (4), Moll J.A. (1),
Moszura T. (1)
Department of Cardiology, Polish Mother’s Memorial Hospital, Reserach
Institute, Lodz, Poland (1); Medical University, Lodz, Poland (2);
Department of Congenital Heart Disease, Evelina London Children’s
Hospital, London, United Kingdom (3); Department of Cardiac Surgery,
Polish Mother’s Memorial Hospital, Research Institute, Lodz, Poland (4)

Introduction: Stenosis of the right ventricle to pulmonary artery (RV-
PA) shunt following modified Norwood operation leads to early
oxygen desaturation and may contribute to interstage morbidity and
mortality. We sought to evaluate the efficacy of percutaneous inter-
ventions for severely desaturated patients with RV-PA shunt stenosis.
Material and Methods: Between 01/2006 and 06/2014, 22 patients
(17 with true HLHS) underwent 24 catheterizations for dilation of
obstructed RV-PA conduit at a median interval of 163 days (range
3-434) after the Norwood operation. Median age and weight was
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157 days (range 19-450) and 5.4 kg (2.8-10.1) respectively. Four
patients required intervention early after the Norwood operation,
and 2 patients required dilation of an interstage replacement RV-
PA conduit. Eighteen patients had discreet obstruction: 11 at the
proximal end, one in the mid portion and 6 at the distal end. The
remaining 4 patients had multilevel stenosis.
Results: Balloon dilatation was performed in 17 patients, followed by
stent implantation in 3 patients. Two patients had isolated stent
implantation. Minimum shunt diameter of the stenosis and arterial
oxygen saturations increased from 2.4±0.5mm to 4.3±0.6mm and
58.7±15.9% to 79.4±9.9%, respectively. The mean diameter of the
right and left pulmonary artery and pulmonary index was
5.75±1.7mm, 5.6±1.8mm and 185.7±94.4, respectively. Nine
patients required additional interventions including pulmonary artery
balloon dilation (5), aortic arch balloon dilation (2), pulmonary artery
(1) or atrial septal (1) stent implantation. There were 4 in-hospital
deaths, with a mean hospital stay for the remainder of 21.8±14.6 days.
Two patients died after discharge before the second stage of palliation,
and 2 patients had RV-PA shunt exchange after interventional dilation
due to inadequate pulmonary artery growth. Of the remaining 16
patients, 12 have undergone bidirectional Glenn.
Conclusions: Percutaneous treatment of a stenotic RV-PA shunt is
effective and may facilitate a reduction in shunt-related surgical
interventions. Isolated balloon angioplasty is often sufficient,
however selected patients may require stent implantation to
maintain conduit patency.

P-202
Percutaneous interventions for pulmonary artery
obstructions in patients with HLHS after bidirectional
Glenn operation
Goreczny S. (1), Dryzek P (1), Mazurek-Kula A. (1), Jonczyk M. (2),
Michalak K.W. (1), Moll J.J. (3), Moll J.A. (1), Morgan G.J. (4),
Qureshi S.A. (4), Moszura T. (1)
Department of Cardiology, Polish Mother’s Memorial Hospital, Research
Institute, Lodz, Poland (1); Medical University, Lodz, Poland (2);
Department of Cardiac Surgery, Polish Mother’s Memorial Hospital,
Research Institute, Lodz, Poland (3); Department of Congenital Heart
Disease, Evelina London Children’s Hospital, London, United Kingdom (4)

Introduction: Pulmonary artery (PA) obstructions are one of the
commonest sequelae after surgical treatment of hypoplastic left
heart syndrome (HLHS). After Norwood operation, the small
access to PAs through the systemic-to-pulmonary artery shunt
limits treatment options. After the second stage of palliation,
percutaneous interventions play a key role in management of
stenotic PAs.We sought to evaluate our fifteen years of experience
with interventions for PA stenosis in patients with HLHS after
bidirectional Glenn (BDG) operation.
Methods: We retrospectively reviewed our database to select
patients with HLHS after BDG operation, which required inter-
ventions for PA obstructions. Immediate results of balloon dilation
(BD) and/or stent implantation, complications including stent
fractures and follow-up reinterventions were evaluated.
Results: Between 09/2000 and 10/2014 one hundred two patients
underwent interventions for PA obstructions at a median interval
of 23.4 months (0.03-68.5 months) after BDG operation. Patients’
median age and weight were 32.2 months (5.4-85.4 months) and
12 kg (4.1-23 kg) respectively. Fifty-five patients presented with
isolated left PA stenosis, 4 patients had right PA stenosis and
43 presented with bilateral obstruction. Thirty-six patients (35%)
had systemic-to-pulmonary artery shunt patent at the time of the
intervention. Isolated BD was performed in 21 patients, a further
18 patients had subsequent stent implantation and 63 patients had

stent implanted as the first treatment. Altogether 81 patients received
85 stents and in 42 patients (52%) the stent was immediately post-
dilated. Mean diameter of the stenosis increased from 3.9±1.4 to
7.9±1.9mm (P.0001). Mean PA pressure proximal to the stenosis
and mean gradient decreased from 16.7±3.8 to 15.6± 3.5mmHg
(P.061) and 1.6± 1.5 to 0.2±0.4mmHg (P.0001) respectively.
Fifty-five patients (54%) underwent 84 follow-up catheterizations at a
median interval of 13.9 months (0.03–66.7 months). Twenty-six
additional stents were implanted, 56 previously placed stents were
redilated and in 2 patients isolated BD was performed. Seventeen
stents fractures (20%) were noticed, 8 stents were stabilized with BD,
the remaining 9 required further stent implantation.
Conclusions: Percutaneous interventions resulted in improvement
in PA diameters and pressures. Isolated BD produce satisfactory
results only in selected patients, the majority requiring stent
implantation. Apart from stent redilation, stent fractures were a
frequent indication for reintervention.

P-203
Pulmonary perfusion assessment in HLHS patients after
Glenn operation and left pulmonary artery stenosis treated
with stent implantation - preliminary study
Mazurek-Kula A. (1), Kovacevic-Kusmierek K. (2),
Moszura T. (1), Plachcinska A. (2), Kusmierek J. (3),
Moll J. A. (1), Moll J.J. (4)
Cardiology Department Polish Mother’s Memorial Hospital, Research
Institute Lodz, Poland (1); Department of Quality Control and
Radiological Protection, Medical University, Lodz, Poland (2);
Department of Nuclear Medicine, Medical University, Lodz, Poland (3);
Cardiosurgery Department Polish Mother’s Memorial Hospital, Research
Institute, Lodz, Poland (4)

Introduction: Left pulmonary artery (LPA) stenosis is a common
complication in patients with hypoplastic left heart syndrome
(HLHS) after Norwood operation. LPA stenting is a well-
established treatment in those patients.
Aim: Assessment of pulmonary perfusion in patients with HLHS
after biderectional Glenn (BDG) operation and pulmonary artery
stenting using planar lung perfusion scintigraphy.
Material and Methods: Planar pulmonary perfusion scintigraphy was
performed in ten patients (6 boys and 4 girls) at the median age of
56 months (21-104 months), after BDG operation. Mean Nakata
index was 239 (118-341). Eight patients underwent stent implantation
of which 7 had LPA stenting and the remaining one had RPA treated.
Mean time from the stent implantation to scintigraphy was 19 months
(3 days - 7 years).
Results: Pulmonary perfusion asymmetry was noted in 9/10 (90%)
patients. Hypoperfusion of the left lung was noted in 7 cases. Con-
tribution of the left lung to the global lung perfusion ranged from 11 to
59% (mean 28%). Hypoperfusion of the left lung was diagnosed in two
patients (age 21 months and 30 months) with no previous pulmonary
artery interventions. After LPA stenting both patients presented with
improvedleft lung perfusion; from 18 to 37% and from 28 to 34%,
respectively.
In one patient (8 years old) after previous LPA stent implantation,
hypoperfusion of the left lung (25%)was noticed, which was related
to restenosis due to stent fracture, Despite successful stent implanta-
tion with significant improvement in the diameter of the obstruction
from 6.25mm to 12.5mm, therewas no improvement in the follow-
up scintigraphy performed 3 days after the intervention.
Conclusions:

1. Patients with HLHS present with pulmonary perfusion
abnormalities due to non-physiological pulmonary flow and pul-
monary artery obstructions.
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2. Hypoperfusion of the left lung is the most common finding
even after successful LPA stenting.
3. Pulmonary artery stent implantation in young patients shortly
after BDG operation brings the biggest improvement in pul-
monary perfusion.
4. Planar lung perfusion scintigraphy may be a useful method for
outcomes assessment of percutaneous interventions for pulmonary
stenosis in HLHS.

P-204
Transcatheter Melody® valve implantation in pulmonary
position.Expanding anatomical indications
Abelleira C. (1), Sánchez I. (1), Álvarez M. (1), Zunzunegui J.L. (2),
Fernandez L. (1), Cuesta M (3), Martínes M. (3), Gómez R. (4),
Del Cerro M.J. (1)
Servicios de Cardiología Pediátrica Hospital Universitario Ramón y Cajal
(1); Cardiología Pediátrica Hospital Universitario Gregorio Marañón (2);
Anestesia Hospital Universitario Ramón y Cajal (3); Cirugía cardiaca
Infantil Hospital Universitario Ramón y Cajal (4); Madrid, España

Transcatheter pulmonary Melody® valve implantation: inmediate
results and mid term follow in diverse RVOT anatomies
Background:Transcatheter pulmonaryMelody® valve implantation
was originally designed to treat surgical RV-PA conduits. We
describe our experience in Melody implantation in different Right
Ventricular Outflow tract (RVOT) anatomies,
Methods: retrospective review of clinical records of the 17 patients who
underwent percutaneous Melody valve implantation in our center
between February 2012 and October 2014. Indications, RVOT ana-
tomies, technique, inmediate and mid term results were evaluated.
Results: The indication was combined stenosis and regurgitation
(n= 13), severe pulmonary regurgitation (n= 3), severe stenosis
(n= 1). The anatomy of the RVOT was previous surgical conduit
(n= 6), native outflow tract (n= 6), pulmonary biological pros-
thesis (n= 3) and single right pulmonary artery (n= 2). Venous
access used for the Melody implantation was femoral (n= 13) and
jugular (n= 4). Pre-stenting was performed in 16 patients.
Inmediate results: successful implantation was achieved in all 17
cases. The peak hemodynamic gradient fell from 28.3± 11.8 to
10.88± 6.2 mmHg and the RV/Ao pressure ratio from
0.57± 0.11 to 0.41± 0.10, and only one patient had and mild
residual periprosthetic regurgitation. One patient developed a
small aneurysm in the conduit distal to the prosthesis, that
remained stable during follow up. Follow up. In a mean follow-up
of 1.15± 0.74 years (maximum 2.4 years), the valves remained
competent and all patients maintained the improvement in their
functional class. One patient developed moderate gradient need-
ing balloon redilatation of the Melody 4 years after the implanta-
tion. One patient had bacterial endocarditis 6 months after the
implantation, resolved with antibiotic treatment.
Conclusions: Percutaneous Melody® valve implantation is an
alternative to surgery not only for dysfunctional surgical conduits,
but also for other anatomic types of RVOT, with good inmediate
results and in the medium term follow up.

P-205
Catheterization in the Early Postoperative Period
Following Pediatric Cardiac Surgery: Security and Efficacy
Gil N., Alvarez R., Rodriguez A., Sobrino A., Zunzunegui J.L.,
Pita A.M., Gil-Jaurena J.M., Ballesteros F.
Gregorio Marañón Hospital, Madrid, Spain

Introduction: Cardiac catheterization in postoperative critical care
unit period after cardiac surgery is generally perceived as high risk

and often debated; to date there is little published data regarding
this setting.
The aim of this study is to examine the indications, safety and efficacy
of catheterization performed early after congenital heart surgery.
Methods: All catheterizations performed within six weeks after
surgery between January 2011 and December 2014 were retro-
spectively reviewed. Morphological, surgical and catheterization
data, including mortality and reintervention were analyzed.
Results: 75 patients, median age 5 months (0-169), median weight
6 kg (1,5-65) underwent 83 catheterizations on median post-
operative day 8. Procedures were either interventional (n= 63) or
non-interventional (n= 20). Primary diagnoses were hetero-
geneous, but the majority had complex intracardiac anomalies,
and 43,4% had functional univentricular physiology.
Main indications for cardiac catheterization included: low cardiac
output (51%), residual lesions by echo (25%) and persistent hypoxemia
(13%). Twenty-seven children required extracorporeal cardio-
pulmonary support. Intervention procedures included: stent implan-
tation (n=41), angioplasty (n=13) and vascular/shunt oclussion
(n=11). Most of these interventions (67%) involved a recently created
suture line. Ten catheterizations were associated with complications
(one acute renal failure, two stent migrations, four arrhytmias and two
superior caval vein perforations).There were no complications related
to patient transport, and there was no procedural mortality. 31% of
patients died during ICU postoperative period with an hospital dis-
charge survival of 60%.Non-interventional catheterization (p=0,012),
and extracorporeal cardiopulmonary support (p=0,025) were risk
factors for death.
Conclusions: In our experience, transcatheter interventions can be suc-
cessfully performed in the early postoperative period. Catheterism also
allows to find and treat undiagnosed residual lesions, which may have a
positive impact on patients outcome. These procedures should be
always performed supported by a multidisciplinary team.

P-206
Results of a systematic transcatheter closure of secundum
atrial septal defects with the Amplatzer Septal Occluder:
a ten year single paediatric center study
Velasco-Sanchez D., Abadir A., Dahdah N., Raboisson M.J.,
Bigras J.L., Boutin C., Brassard M., Van Doesburg N., Miro J.
Division of Paediatric Cardiology, Department of Paediatrics,
Sainte-Justine University Health Center, University of Montreal, Canada

Introduction and Methods: Percutaneous closure has become the
treatment of choice of Ostium Secundum Atrial Septal Defects
(ASD) but follows variable selection criteria from one group to
another. In August 2000, our group adopted the policy to sys-
tematically attempt percutaneous closure of all significant isolated
ASDs presenting to our institution, irrespective of the anatomy of
the defect (size and presence of sufficient rims) and size of the
patient. This study evaluates retrospectively the safety and efficacy
of this policy during the first ten years of its application, using the
Amplatzer Septal Occluder (ASO) in a consecutive paediatric
population from a single institution.
Results: A total of 322 patients were evaluated for ASD treatment
at a mean age of 6.2± 4.2 years (range 0.3 - 18) and a mean weight
of 23.5± 16.8 kg (range 5–135). Only one family elected surgical
ASD closure upon advice from its treating cardiologist. Percutaneous
ASD closure was systematically attempted and was successful in the
remaining 321 patients. Mean procedure time was 121±35minutes
(range 40 - 240) and mean fluoroscopy time 21.1±9.8minutes
(range 6 - 66). Mean device size was 19±6mm (range 6 - 38). A
small residual shunt was noted in 39 patients (12%) at 24 hours, and in
11 (3.4%) at final follow up of 33±25 months. Minor transitory
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complications occurred in 46 patients (14,3%), but no deaths or
permanent sequelae from complications were related to the proce-
dure, and no device had to be explanted.
Conclusion: In our experience, all anatomical variations of Ostium
Secundum ASD can be effectively and safely treated with the ASO
in paediatric patients. This report supports our policy of system-
atically attempting percutaneous closure in all patients, leaving
failed procedures the only clear indication for surgical treatment.

P-207
Indication for percutaneous transluminal pulmonary
angioplasty is predicted by oxygenation index and pressure
of vena cava superior on super-acute stage after Glenn
Hamamichi Y., Kanagawa N., Toyokawa T., Tanaka T., Hirano Y.,
Aoki H., Kawazu Y., Inamura N., Kayatani F., Iwai S., Kawata H.
Osaka Medical and Research Institute for Maternal and Child Health,
Osaka, Japan

Background: Stenosis of pulmonary artery (PA), which has to be
mended by percutaneous transluminal pulmonary angioplasty
(PTPA), frequently occurs in early infants on acute stage after Glenn,
particularly after Glenn with Norwood following bilateral PA band-
ing. We investigated whether PTPA was predicted by pulmonary
circulation factors on super-acute stage in patients after Glenn.
Methods: The medical records of 54 early infants after Glenn were
reviewed. Arterial carbon dioxide pressure (PaCO2) and arterial
oxygen pressure (PaO2) on respirator was measured next morning
after Glenn. Alveolar-arterial oxygen difference (AaDO2) was
calculated with fraction of inspiratory oxygen (FiO2). If patient
was free from respirator next morning, these three values were
adopted ones just before ventilator weaning. Three indexes were
employed as follows: AaDO2/PaO2 (RI), PaO2/FiO2 (PFR),
and pressure of vena cava superior (SVCp). The area under a
receiving operating characteristics (ROC) curve was calculated to
determine the best discriminating each factor for predicting PTPA.
Next, positive predictive value (PPV) and negative predictive
value (NPV) were calculated for predicting PTPA.
Results:Twenty-three infants underwent PTPA between 1 to 50 days
(median 8 days) after Glenn; 16 of them had got through Norwood-
Glenn procedure. The area under ROC curve of RI, PFR, and
SVCp for predicting PTPA were 0.85 (95% confidence interval:
0.74-0.94), 0.84 (95% CI: 0.74-0.94), and 0.78 (95 CI: 0.66-0.90)
respectively. For predicting PTPA PPV of RI (>15) was 73%; PFR
(≤ 72) 71%; SVCp (≥ 18mmHg) 72%. If patients did not meet
every one of three criteria as above, 87% of them got away from
PTPA (NPV 87%). If we employ criteria as below, the value of NPV
for predicting PTPA becomes very high respectively: NPV of RI
(<10) was 94%; PFR (≥ 70) 100%; SVCp (≤ 13mmHg) 100%.
Conclusion: Our study showed RI, PFR, and SVCp on super-acute
stage after Glenn were good indexes for predicting PTPA. Stenosis
of PA would be formed just after the operation is completed. Mea-
surement of blood gases and SVCp can be repeated on super-acute
stage after Glenn. These pulmonary circulation factors might be
useful for screening of PA stenosis on super-acute stage after Glenn.

P-208
Selective propensity of bovine jugular vein material to
bacterial adhesion andimpact of percutaneous pulmonary
valve implantation procedural steps in the genesis
ofinfective endocarditis: an in-vitro study
Jalal Z. (1), Beloin C. (2), Galmiche L. (1), Lebeaux D. (2), Villemain O.
(1), Brugada G. (1), Patel M. (1), Ghigo J.M. (2), Boudjemline Y. (1)
Necker Hospital for Sick children - Paris - France (1);
Pasteur Institute - Paris - France (2)

Introduction: Percutaneous pulmonary valve implantation (PPVI)
using bovine jugular vein made Melody valve is safe and effective.
However, infective endocarditis have been reported for unclear
reasons. We sought to assess the impact of PPVI procedural steps
on valvular histology, selective bacterial adhesion and leaflet
mechanical behaviour.
Methods: Three valved stents (Melody valve, homemade stents
with bovine and porcine pericardium) were tested in-vitro in
4 conditions: I) control group, II) crimping, III) crimping +
inflation of low-pressure balloon and IV) condition III + post
dilatation (highpressure balloon). For each condition, valvular
leaflets (and venous wall sample for Melody stents) were taken for
histological analysis, bacterial adhesion using Staphylococcus aur-
eus and Streptococcus sanguinis strains and mechanical uniaxial
tests of valve leaflets.
Results: Among Melody valves, incidence of transverse fractures
was significantly higher in traumatized samples compared with
control group (p<0.05) whereas, incidence and depth of trans-
verse fractures were not statistically different between the 4 con-
ditions for bovine and porcine pericardial leaflets. Bacterial
adhesion was higher on bovine jugular venous wall for S. aureus
and on Melody valvular leaflets for S. sanguinis in control groups
and significantly increased in traumatized Melody valvular leaflets
with both bacteria (I vs IV: p= 0.05). Figure 1 shows scanning
electron microscopy evidence bacterial adhesion of S. sanguinis on
Melody valve leaflet (white arrow). Bacterial adhesion was lower
on bovine pericardial leaflets.
Conclusions: Valved stent implantation procedural steps induce
histological lesions on Melody valve leaflets. Adhesion of S. aureus
and S. sanguinis pathogenic strains to Melody valve components
was noted on safe tissue and procedural steps of implantation
increased it.

P-209
Percutaneous duct occlusion in very low weight children:
a safe and feasible alternative to surgical approach.
Follow-up in 12 cases
Cristofaletti A., Pilati M., Chinali M., Dotta A., Gagliardi M.G.
DMCCP Bambino Gesù Pediatric Hospital, Rome, Italy

Background: Pre-terms neonates and newborns with severe
co-morbidities are nowadays a great challenge in neonatal ICU.
From a cardiovascular point of view, patent ductus arteriosus
(PDA) represents the most frequent cause of heart failure. Treat-
ment options includes: medical therapy and/or surgical interven-
tion. Surgery is safe but, involving a thoracotomy, carries
morbidity and mortality. The risk rises considerably in those

Figure 1.
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neonates with additional comorbidities. Catheter closure option
can potentially overcomes several of these limitations.
Thanks to new materials with smaller profile, the great limit of
vascular access caliber is overcome.
We present our experience and follow-up in weight babies (≤ 3Kg).
Materials and method: From March 2012 to November 2014 we
treated 12 newborns, weight ≤3 Kg (mean 2,56 Kg) with percu-
taneous approach. All babies presented with relevant PDA and
important co-morbidities: 8/12 preterms; 4/12 with severe
broncodysplasia; 1/12 was previously operated of aneurysm of
Galeno vein; 1/12 with congenital Rubella; 1/12 with diaphrag-
matic hernia; 3/12 had other congenital cardiac defects associated
(ASD and VSD); 1/12 Trisomy 18 and another one affected by a
plurimalfomation syndrome. In 8/12 patients medical therapy
with indometacine was attempted: in four there was evidence of
NSAID therapy complication, one of them had retinal hemorrage.
All patients but one received furosemide, three were in ACE-I
therapy and two children received sildenafil for broncodisplasia
and pulmonary hypertension.
Results: We register no mortalities nor morbidities due to
catheterization.
We used Amplatzer Duct Occluder II Additional Size in 9/12. In
three cases we used ADO II.
Mean fluoroscopy time was 15 minutes and mean contrast volume
was 15 ml.
No residual shunt at the ultrasound was found.
Along follow-up there were 0 death. The heart failure therapy was
stopped in all patients after procedure.
Conclusions: Thanks to materials improvement percutaneus
occlusion of PDA in very low weight children is now feasible and
safe alternative to the surgical gold standard.

P-210
Goose neck snare assisted percutaneous ASD closure: a
safety procedure for very large and complex ASDs
Butera G., Giugno L., Pluchinotta F., Chessa M., Piazza L.,
Giamberti A., Frigiola A., Carminati M.
Policlinico San Donato IRCCS - San Donato Milanese - Italy

Background: ASD transcatheter closure is a widespread procedure.
However, in some cases ASDs may be large and with soft rims.
Furthermore, the tension between the delivery system and the
septum can be associated to a significant change in position of the
device at release. A potential risk exists for device malposition/
embolization.
Methods and Patients: When TEE evaluation and balloon sizing
showed large defects with floppy rims the chosen Amplatzer
device was implanted in a standard way. Before release a 5 mm
goose-neck snare with its 4 Fr catheter were placed across the
delivery cable and advanced in parallel up to the screwing
mechanism. The goose-neck snare was placed across it and fixed in
order to catch the screwing mechanism.
Then the delivery cable was unscrewed and the device reached its
final postion without any tension. The goose neck snare is very soft
and allows a tension-free position of the device. If needed the
device can be retrieved and/or replaced or repositioned.
If the position was considered satisfactory the device was released
from the goose-neck snare by opening the loop of the snare.
Between january 2000 and october 2014, 14 patients had a snare
assisted ASD transcatheter closure (10 females, meadian age 22
years (range 10-62 years).
Results: Median device size was 20 mm (range 16-36 mm).
In three patients, the device after release from the delivery cable
changed significantly its position and a residual shunt due to

prolapse of the left atrial disc was seen. The right atrial disc was
recaptured with the help of the goose neck snare system and the
left atrial disc repositioned properly.
In two subjects with multiple ASDs, a second fenestration looked
quite significant with the device still attached to the delivery cable.
However, after release (with the device still attached to the snare
system) the second fenestration looked significantly smaller at TEE
and at Qp/Qs evaluation.
Procedure was successfull. No complications occurred during the
procedure and during follow-up
Conclusions: Snare-assisted Amplatzer ASD device placement is a
new method for ASD percutaneous closure. It adds safety to the
procedure and it proved to be safe.

P-211
Atrial Septal Defect Morphology and Stenting in
Hypoplastic Left Heart Syndrome afterHybrid Palliation
Saitta M., Oreto L., Manuri L., Agati S., Iorio F., Guccione P.
Mediterranean Pediatric Cardiology Center, Bambino Gesù Children’s
Hospital,Taormina, Italy

Introduction: Five morphologies of atrial septal defect (ASD) have
been described in hypoplastic left heart syndrome (HLHS).
The most common is the ostium secundum ASD. Restrictive
physiology occurs when ASD is small (either secundum-type or
primum-type ASD) or sometimes in case of malaligned ASD, due
to the small left atrial size.
Methods: Between October 2011 and November 2014 forty-
three patients (25 males; mean weight 3 Kg, from 1,9 to
4,2 Kg) with HLHS underwent a hybrid procedure in our
institution. Mean age of the patients at the time of operation
was 3,6 days (1 to 7). Restrictive physiology of ASD occurred
in 10 patients (23%). Diagnosis of restrictive ASD was based on
continuous Doppler through the ASD recording a gradient
higher than 7 mmHg and clinical signs of overloaded
pulmonary flow.
Results: Only one patient showed malaligned ASD, while the
other patients had ostium secundum ASD. Three of them
presented with restrictive physiology shortly after birth and
underwent transcatheter balloon atrioseptectomy along with the
hybrid procedure. Three patients needed balloon dilatation of

Table 1.

OS ASD MA/AA Stent 52 32 → 5 Genesis 19-10

OS ASD MS/AS Balloon + Stent 20/96 3 → 1 /23 → 2 Tyshak II 8/20 /
Genesis 10/19

OS ASD MS/AS Stent 80 20 → 5 Genesis 10/19

OS ASD MS/AS Surgery 86 --- None

LDSP MS/AS Balloon+Stent +
Surgery

48/53 22 → 20/ 22 → 1 Fox 8/20/ Genesis
10/19

ANATOMY INTERVENTION

Critically small MS/AA Rashkind
+Surgery

7/8 12 → 10

Critically small MS/AA Rashkind +Stent 4 /59 17→ 5 /12-2 Rashkind/Genesis
10/19

Critically small Shone
Complex

Rashkind 6 --- Rashkind

OS ASD MA/AA Balloon 107 8 → 5 Advance 8x20

OS ASD MA/AA Stent 52 23 → 1 Genesis 25/10

OS ASD MA/AA Stent 57 17 → 1 Genesis 19/10

ASD
MORPHOLOGY

TIMING
(days
from
birth)

TRANS-ATRIAL
PRESSURE

GRADIENT mmHg

BALLOON/STENT
TYPE
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the ASD. Of these, two required ASD stenting. A total
of 7 patients received transcatheter ASD stenting. Only two
patients underwent surgical atrioseptostomy. In the other case
surgery was performed right after migration of the stent in the
right atrium due to the malalignement of the septum primum
that made the stent unsupported by the antero-superior septal
tissue. Characteristics of patients with restrictive ASD are
reported in table 1. In our experience, a crucial aspect of
transcatheter ASD stenting concerns the technique of deploy-
ment of the stent: we prefer to first withdraw and inflate
the distal half of the stent on the left side of ASD, then
withdraw the long sheath and complete the stent deployment
on the right side of the ASD, obtaining more stability of
the stent.
Conclusions: ASD stenting is commonly required in HLHS
palliation and is nearly always feasible for the ostium secundum
ASD. Conventional transcatheter approach may not be effective in
the presence of different ASD morphologies.

P-212
Esophageal perforation due to an Amplatzer Vascular
plug IV
Wiegand G. (1), Schlensak C. (2), Fuchs J. (3), Kumpf M. (1),
Sieverding L. (1), Hofbeck M. (1)
Department of Pediatric Cardiology, University Children’s Hospital (1);
Department of Thoracic and Cardiovascular Surgery, University Medical
Center (2); Department of Pediatric Surgery, University Children’s
Hospital (3); Tuebingen, Germany

The Amplatzer vascular plug IV (AVP IV) is a self-expandable,
replaceable occluder made of Nitinol wire mash, which
allows a safe and effective interventional occlusion of medium
size vessels.
We report about an infant diagnosed with PA-VSD and multifocal
collateral lung perfusion through 4 MAPCAs. A central
aorto-pulmonary shunt was performed at the age of 4 months.
Because of postoperative pulmonary hyperperfusion one of the
MAPCAs was closed interventionally using a 5 mm AVP IV. This
MAPCA originated from the descending aorta (DAO) near the
5th thoracic vertebra and coursed behind the esophagus to
the right lower lung lobe. The MAPCA was closed near its
origin from the DAO. Four weeks later the patient presented an
episode of severe gastrointestinal bleeding, caused by perforation of
the AVP IV into the esophagus. The occluder was extracted surgi-
cally, the MAPCA was clipped and the esophageal injury was
oversewn. A broad antibiotic therapy was successful to prevent
severe mediastinitis and the esophageal perforation healed without
complication. Later on the patient underwent unifocalisation and
biventricular repair.
Until now there are no reports describing esophageal per-
foration due to an AVP IV. In our case the perforation was
favored by the fact, that the AVP IV was implanted near the
aorta in a MAPCA segment that was located directly in front
of the spine and behind the esophagus. Another possible factor
in our patient was the chronic requirement of a gastrointestinal
feeding tube. Although the occluder is soft and flexible, the
spindle-shaped ends can become potentially traumatic if they
are located in close relationship to other structures. If the
implantation of the AVP IV is considered in vessels originating
from the descending aorta, one should be aware of potentially
dangerous anatomical relations of the target vessel with the
spine and adjacent organs. Close spatial relations might favour
late perforations due to erosion by the relatively stiff ends of
the vascular plug.

P-213
Does Fontan circulation engender progressive liver
dysfunction?
Ferraro G. (1), Bordese R. (1), Marini D. (1), Gala S. (1),
Gabbarini F. (1), Calvo P.L. (2), Pace Napoleone C. (3),
Agnoletti G. (1)
Division of Pediatric Cardiology, Citta’ della Salute e della Scienza,
Turin, Italy (1); Division of Pediatric Gastroenterology, Citta’ della
Salute e della Scienza, Turin, Italy (2); Division of Pediatric Cardiac
Surgery, Citta’ della Salute e della Scienza, Turin, Italy (3)

Introduction: Total cavopulmonary connection (TCPC) forces
systemic venous blood into the lungs, equalizing caval and
pulmonary pressure. Chronic hepatic stasis generates a progressive
liver dysfunction, eventually leading to cirrhosis. We investigated
prospectively the hemodynamic changes and the liver status
after TCPC.
Methods: FromMarch 2013 to December 2014, 64 TCPC patients
(pts) underwent cardiac catheterization and liver examination
(blood tests, ultrasound and gastroscopy) at our center.
Results: Median age was 10 (5-32) yrs, median distance from
TCPC was 10 (1-19) yrs. Catheterization showed the following
data: pulmonary arterial pressure (PAP) 11,6± 2 mmHg (>15
mmHg in 10 pts), ventricular end-diastolic pressure (VEDP)
6.67± 2.58 mmHg, pulmonary vascular resistances (PVR) 2± 1
WUm2 (>2 in 18 pts); cardiac index (QSI) 3.15± 1.27 ml/min/
m2; systemic O2 saturation 94± 4% (<95% in 18 pts), QP/QS
0.9± 0.2.
37 interventions were performed in 27 patients. We found the
following significant correlations: interval from TCPC vs QSI
(−0.30, p< 0.001), interval from TCPC vs VEDP (0.3, p< 0.01),
PVR vs QSI (−0.81, p< 0.001). Nor PAP, PVR or QP/QS were
significantly related with age or interval from TCPC. Trans-
hepatic gradient was 2.33+ 1.10 mmHg; 20 pts had major venous
collateral vessels from the liver.
Gastroscopy showed oesophageal varices in 6 pts (0.09%) having
PVR >2UWm2. Conversely, all pts with PAP >15 mmHg had
either venous collaterals or oesophageal varices.
Liver function was normal in all pts. Hepatomegaly was found in
23 pts; the liver was nodular and/or inhomogeneous in 10 and
35 pts. Stiffness was 16.63 + 5.96 KPa and significantly related to
time from TCPC (r:0.33, p< 0.01).
A subgroup of patients showed a negative trend very early
after TCPC.
Conclusions: This is the largest prospective series showing that
TCPC engenders a progressive decrease of QSI and increase in
VEDP, with a tendency to PAP and PVR to raise. This is balanced
by the progressive development of venous collateral vessels, from
both caval and hepatic systems. The hepatic stiffness increases
with time, but cirrhosis and esophageal varices are found in few
patients. Only a multidisciplinary approach will be able to identify
patients at risk.

P-214
Early experience with Valeo Balloon Expandable Vascular
Stents in treatment of aortic recoarctation in small children
Brzezinska-Rajszys G., Zubrzycka M., Rewers B., Kolesnik A.,
Kansy A., Brodzikowska A., Kowalczyk M., Kawalec W.,
Maruszewski B.
The Children’s Memorial Health Institute,Warsaw, Poland

Background: The Valeo stent as a low profile, open cell balloon
expandable stent that can be postdilated to 20 mm diameter seems
to be an alternative for treatment of growing children with
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different vascular narrowings, but its low radial force can limit its
use to compliant lesions.
Objectives: To describe the single center experience and outcome
from Valeo Vascular Stents (Bard) implantation in small children
with postoperative coarctation of the aorta (rCoA).
Methods: Retrospective data collection was analyzed. Primary
endpoints were peak systolic catheter gradient reduction,
stented segment diameter increase. Early follow-up results were
recorded.
Material: Between 2013 and 2014, 12 pts with rCoA (rCoA/dAo
diameter 0,43+ /-0,17, including 6 pts after Norwood- Sano
operation for HLHS underwent Valeo stent implantation fol-
lowing the unsatisfactory result of balloon angioplasty due to
elastic recoil. Median patients age was 5,5 mths (2-120). Arterial
(6 pts) or venous (6 pts) approach using short 6-7 F sheath were
performed. The stent diameter was equal to diameter of aorta on
the level of diaphragm and length dependent on the morphology
of stenosis. In one patient immediate stent redilation to 12 mmwas
performed to opposite the stent to the wall of the aorta.
Results: All implantations were successful with no complications.
There was significant improvement (p< 0.001) in pre versus post
stenting aortic diameters (3,5 + /-1 mm (1-4,6, med.3,35) vs
(7,3 + /-1,9 mm (6-12, med.6,6) and systolic gradient (31,83 + /-
13 mmHg (12-50, med.25) vs. 3,3 + /-4,9 mmHg (0-10, med.0).
Successful reduction in the post stenting gradient was achieved in
100% of primary procedures. During follow-up period 9,6+ /-6,9
mths (3-18, med.6) all stents were patent with no signs of rest-
enosis (noninvasive pressure measurements and echo-doppler), no
stents fractures (chest x-ray).
Conclusions: 1. Valeo Balloon Expandable Vascular Stents is useful
in treatment of compliant recoarctation of the aorta in small
children with good acute and early results. 2. Longer follow up is
needed.

P-215
Single center early experience with Valeo Balloon
Expandable Vascular Stents in treatment of pulmonary
arteries stenosis in small children
Brzezinska-Rajszys G., Rewers B., Zubrzycka M., Kolesnik A.,
Kansy A., Brodzikowska A., Kowalczyk M., Kawalec W.,
Maruszewski B.
The Children’s Memorial Health Institute, Warsaw

Objective: To describe single center experience with a low profile,
open cell, balloon expandable Valeo Vascular Stents (Bard)
implantation in small children with pulmonary arteries stenosis.
Methods: Retrospective data collection was analyzed. Primary
endpoint was stented segment diameter increase (due to diverse
group of univentricular and biventricular defects plus additional
RVOTO in several patients, pressure gradient reduction was not
chosen as an adequate endpoint). Early follow-up data based on
echo-doppler were recorded.
Material: Between 2013 and 2014, 21 pts with pulmonary arteries
stenosis (8 pts after Glenn/Fontan operation, 7 pts after Tetralogy
of Fallot correction with pulmonary regurgitation, 2 pts after
univentricular to biventricular conversion, 4 pts with complex
congenital heart defects after various surgical procedures) after
unsuccessful balloon angioplasty due to elastic recoil or with tub-
ular stenosis had 23 Valeo stents implanted through 6-7 F short
sheath. The femoral vein approach or jugular approach in post
Glenn patients were performed. The stent diameter was equal to
the diameter of normal segment of the pulmonary artery and
length 18 or 26 mm dependent on the length of stenosis. Median
patients age was 5 yrs (0,6-16).

Results: All stents were implanted with no major complication.
There was significant improvement (p< 0.001) in pre versus
post stent pulmonary artery diameter (3,95+ /-1,32 mm (2-6,
med.3,7) vs (7,5 + /-1,5 mm (4-10, med.7,4). Successful dilatation
was achieved in 100% of primary procedures. Acute minor com-
plication with stent dislocation stabilized with the 12 mm diameter
Tyshak valvuloplasty catheter which occurred in one patient.
During follow-up period 9,5 + /-5,8 mths (2-28, med.6) all stents
are patent with no signs of restenosis – judgment on the base of
echo-doppler examination, with no signs of stent fractures or
collapse in chest x-ray.
Conclusions: 1. Valeo Balloon Expandable Vascular Stents are
useful in treatment of compliant pulmonary arteries stenosis in
young children, with good acute and early results. 2. Longer fol-
low up is needed to evaluate their role in the final treatment of
pulmonary arteries stenosis.

P-216
Transcatheter closure of ruptured sinus of Valsalva
aneurysm with new types of nitinol wire mesh PDA
occluders – short and midterm results
Szkutnik M., Fiszer R., Bialkowski J.
Silesian Center for Heart Diseases, Medical University of Silesia,
Zabrze, Poland

Introduction: Ruptured sinus of Valsalva aneurysm (RSOVA) is a
rare shunt lesion frequently treated percutaneously. Lately for this
purposes have been used also Chinese PDA nitinol wire mesh
devices very similar to Amplatzer Duct Occluder type I (ADO).
Experience with this occluders is scant.
Aim: To present results of transcatheter closure of RSOVA
with Chinese PDA occluders taking in consideration short and
midterm results.
Methods: From September 2010 to August 2014, 8 patients (pts)
from 17 to 72 years old (mean age 40 y) have closed their RSOVA
with nitinol wire mesh PDA occluders (produced by 3 different
Chinese companies). All but two pts had congenital sinus of Val-
salva aneurysm. Two pts had acquired RSOVA after previous
cardiac surgery (one after aortic valve replacement, another after
surgery of tight subaortic stenosis – LVOTO). In all pts arterio-
venous loop was created and PDA devices were implanted trans-
venously. There were used devices 2-6 mm bigger than orifice of
RSOVA. There were 7 connection between right coronary or
noncoronary sinus with right atrium and 1 between noncoronary
sinus and right ventricle.
Results: All PDA devices (sizes from 12/10 to 18/16) were suc-
cessfully implanted in RSOVA. In one pt with iatrogenic RSOVA
(after LVOT operation) device have been retrieved because of
massive aortic regurgitation after implantation provoked by the
device. In 72 y old woman, after aortic valve replacement, Chinese
duct occluder was applied in proximal entrance to the RSOVA.
Because of the presence of important residual leak on the edge of
the implant the procedure had to be supplemented by closing of
the distal RV orifice of RSOVA with 10 mm Muscular VSD
Occluder. In one pt after embolization of ADO to pulmonary
artery and its transcatheter retrieval, bigger device (Chinese one)
were applied. In another pt after ADO implantation 2 y later
(during pregnancy) recanalization of SOVA occurred treated
successfully by Chinese PDA occluder after delivery. In follow-up
(ranged from 0,5 till 4 years) no complications were observed
in any pt.
Conclusions: Transcatheter closure of ruptured sinus of Valsalva
aneurysm with new PDA nitinol wire mesh occluders are safe and
effective procedures.
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P-217
The evaluation of nosocomial infection prevelance and risk
factors in pediatric patients with extracorporeal membrane
oxygenation support
Ayyildiz P. (1), Kasar T. (1), Tosun O.I. (1), Ozturk E. (1),
Yildız O. (2), Ozturk Ozkan S. (3), Haydin S. (2), Ergul Y. (1),
Guzeltas A. (1), Bakır I. (2)
Department of Paediatric Cardiology, Istanbul Mehmet Akif Ersoy,
Thoracic and Cardiovascular Surgery Center and Research Hospital,
Istanbul, Turkey (1); Department of Paediatric Cardiovascular Surgery,
Istanbul Mehmet Akif Ersoy, Thoracic and Cardiovascular Surgery
Center and Research Hospital, Istanbul, Turkey (2); Department of
Infection Diseases and Microbiology, Istanbul Mehmet Akif Ersoy,
Thoracic and Cardiovascular Surgery Center and Research Hospital,
Istanbul, Turkey (3)

Objectives: Extracorporeal membrane oxygenation (ECMO) to pro-
vide temporary respiratory and cardiovascular support in intensive
care units has become a standard technique over the past few decades.
We undertook a review of the data of patients who received ECMO
support to determine the risk factors and causal organisms related to
acquired infections in pediatric ECMO patients.
Methods: Sixty-six patients who received ECMO support in
pediatric cardiac intensive care unit at Mehmet Akif Ersoy Thor-
acic and Cardiovascular Surgery Center in years between January
2011- June 2014 were included in this retrospective study.
Demographic, echocardiographic, hemodynamic features and
surgical procedures were reviewed.
Results: A total of 66 patients received a total of 292.5 days of VA-
ECMO support were revealed in pediatric ICU. Sixty of them
were postoperative patients, 6 patients were internalized by dif-
ferent indications. 45 patients weaned from ECMO support with
an ECMO survival of 68.2%. There were 13 (37.2%) blood stream
infections (BSI), 10 (29.4%) respiratory tract infections (RTI), 9
(25.7%) urinary tract infections (UTI) and 2 surgical site infection
(5.7%). The rate of infection was 116.2/1000 ecmo days. Gram
negative bacteria accounted for 44.1% (15/34), gram positive
bacteria 26.5% (9/34), Candida 29.4% (10/34) of the total culture
positive pathogens. When infected and non infected patient groups
were compared; prolonged ICU stay, duration of ventilation and the
duration of ECMO were associated with the development of noso-
comial infection in patients received ECMO support (p=0.045,
p= 0.030, p=0.040 respectively). Multivariate logistic regression
analysis revealed only the duration of ECMO as an independent risk
factor for nosocomial infections in patients received ECMO support
(0 R:1.318 (CI:1.066-1.63; p=0.011).
Conclusions: ECMO is a life saving modality in perioperative cardiac
patients. The establishment of a prophylactic antibiotic regimen
covering the most prevalent microorganisms in ICU and a standar-
dized protocol for ECMO practice, with the more strict application
of ECMO indications would lead an improvement in infection
incidence along with hospital surveillance of the patient group.

P-218
Surgical Management Following Initial Palliation with
Ductal Stent and/or Radiofrequency Pulmonary Valve
Perforation/Pulmonary Balloon Valvuloplasty in Patients
with Intact Ventricular Septum-Pulmonary Atresia/
IVS-Critical Pulmonary Stenosis
Haydin S. (1), Cine N. (1), Yildiz O. (1), Ozyilmaz I. (2),
Odemis E. (2), Guzeltas A. (2)
Department of Paediatric Cardiovascular Surgery, Istanbul Mehmet Akif
Ersoy, Thoracic and Cardiovascular Surgery Center and Research
Hospital, Istanbul, Turkey (1); Department of Paediatric Cardiology,

Istanbul Mehmet Akif Ersoy, Thoracic and Cardiovascular Surgery
Center and Research Hospital, Istanbul, Turkey (2)

Introduction: Our approach is to stent the patent ductus arteriosus
and to perforate or balloon the pulmonary valve in patients with
Intact Ventricular Septum (IVS) – Pulmonary Atresia (PA) or IVS
– Critical Pulmonary Stenosis (CPS) as an initial palliative proce-
dure. We investigated the surgical strategies as a second procedure
following this palliation.
Methods: Medical records were reviewed in patients with IVS-PA
or IVS-CPS who had undergone surgery as a second procedure at
our institution between 2010 and 2014. All patients had mono or
bipartite right ventricles and ductus dependent pulmonary circu-
lations. The influence of ductal stenting, RF perforation or BD of
pulmonary valve and balloon atrial septostomy (BAS) on the sec-
ond stage surgical management and mortality was examined.
Results: Of 35 patients, 28 (80%) had IVS-PA and, 7 (20%) had
IVS-CPS. Twenty-four (69%) patients had bipartite and 11 (31%)
patients had monopartite right ventricles. All patients had ductal
stent but one. RF perforation and BD were performed in 17 and 4
patients, respectively. BAS was done in 11 (%31) patients.
Twenty-six (74%) patients survived following the initial palliation.
Seven patients (27%) have been followed up without surgery.
Two patients lost to follow-up and 17 (65%) patients (48% of all
patients) underwent second stage surgical procedures. Single, one-and-
a-half and 2 ventricle repairs have been performed in 7, 6 and 4
patients, respectively. Patients who had undergone one-and-a-half
ventricle repair had 2 right ventricle outflow tract (RVOT) recon-
structions and 2 pulmonary valvulotomies, Two-ventricle repair
patients had 3 RVOT reconstructions and 1 pulmonary valvuloplasty.
There was 1 early and 1 late death because of cardiac and non-cardiac
reasons, respectively. All the patients with monopartite ventricles who
had not undergone BAS at the initial procedure died.
Conclusions: Ductal stenting is effective for pulmonary artery
development in patients with IVS-PA or IVS-CPS and provides a
straightforward surgery without dealing with pericardial adhesions
at the second stage. A sufficient RF perforation or BD of pulmonary
valve is necessary for the future one-and-a-half or 2 ventricle repairs.
It is important to perform BAS as a part of the initial procedure if the
right ventricle is monopartite.

P-219
Evaluation of Tracheostomy patients in Pediatric
Cardiac Intensive Care Unit: Five years experience
from single center
Saygi M. (1), Ozturk E. (1), Tanidir I.C. (1), Yildiz O. (2), Haydin
S. (2), Yeniterzi M. (2), Ergul Y. (1), Guzeltas A. (1), Bakir I. (2)
Department of Paediatric Cardiology, Istanbul Mehmet Akif Ersoy,
Thoracic and Cardiovascular Surgery Center and Research Hospital,
Istanbul, Turkey (1); Department of Paediatric Cardiovascular Surgery,
Istanbul Mehmet Akif Ersoy, Thoracic and Cardiovascular Surgery
Center and Research Hospital, Istanbul, Turkey (2)

Objective:Recently, rapid extubation after pediatric cardiac surgery
is a preferred approach but not possible in some cases and pro-
longed endotracheal intubation may lead to local trauma, naso-
comial infections and psychological problems which will increase
morbidity and mortality rates. Tracheostomy is an alternative
method to prevent these problems. Still, there is no consensus for
timing of tracheostomy, after pediatric cardiac surgery. In this
study we aimed to evaluate, pediatric patients undergoing cardiac
surgery, who required tracheostomy.
Patients and Methods: All pediatric cardiac patients (under 18 years
of age) who had cardiac surgery and required tracheostomy

S156 Cardiology in the Young: Volume 25 Supplement 1

https://doi.org/10.1017/S1047951115000529 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951115000529


between January 2010 and November 2014 were reviewed ret-
rospectively. The time of tracheostomy, duration of mechanical
ventilation and intensive care, clinical status, demographic, echo-
cardiographic features and additional pathologies were recorded.
Results: After cardiac surgery, 19 (1.3%) of 1450 patients with a
median age of 19.3± 43.3(range1.8-192) months during surgery
and weight of 8.5± 11 (3.8 to 51) kg required tracheostomy. Ten
patients (53%) were female. Median duration between surgery and
tracheostomy was 38.2± 13.3 (20-77) days. Mean extubation trial
before tracheostomy was 4± 1 times. Genetic syndromes was
present in 5 (26%) of the patients (3 Down syndromes, one
Di George syndrome, one Danon disease). Eight (42%) patients
had neurological sequela. No procedure related complication was
occurred in any patient except a patient with surgical site bleeding
who needed surgical revision. After the tracheostomy, 12/19
patients (63%) were weaned from ventilators and 3/19 patients are
still in the hospital. Totally 9/19 patients were discharged from the
hospital and 5/9 were successfully decannulated (1, 4, 6, 8 and
11 months later). 8 patients died (7 during hospital stay, 1 at home)
in total.
Conclusion: The mortality of tracheostomy patients is still sig-
nificant but this may be related to primary cardiac disease and
underlying other clinical problems. On the other hand tracheost-
omy which is fairly a safe procedure may facilitate discharge from
the intensive care unit.

P-220
Postoperative Chylothorax Following Paediatric
Cardiac Surgery
Yildiz O. (1), Ozturk E. (2), Altin H.F. (1), Ayyildiz P. (2),
Kasar T. (2), Irdem A. (2), Ergul Y. (2), Haydin S. (1),
Guzeltas A. (2), Yeniterzi M. (1), Bakir I. (1)
Istanbul Mehmet Akif Ersoy, Thoracic and Cardiovascular Surgery
Center and Research Hospital, Istanbul, Turkey Department of Paediatric
Cardiovascular Surgery (1); Department of Paediatric Cardiology Istanbul
Mehmet Akif Ersoy, Thoracic and Cardiovascular Surgery Center and
Research Hospital, Istanbul, Turkey (2)

Introduction: Chylothorax is a rare condition that generally occurs
after thoracic and cardiac procedures. The present study aims to
determine the incidence, risk factors, and the impact of chy-
lothorax on the early postoperative outcome after paediatric car-
diovascular surgery.
Method: The hospital records of all paediatric patients with post-
operative chylothorax following congenital heart surgery at our
institution between June 2011 and June 2014 were reviewed
retrospectively.
Results: There were 1123 cases operated during the study period.
Of these, 35 cases (3.1%) were complicated by chylothorax in the
postoperative period. Nineteen patients (54%) were males, while
16 (46%) were females. The most common surgery complicated
by chylothorax was the single ventricle repair (11 cases,31%). It
was followed by aortic arch repairs (9 cases, 25%); Tetralogy of
Fallot (4 cases 11%); atrioventricular septal defect repairs (4 cases,
11%); arterial switch (3 cases 8%), ventricular septal defect repairs (2
cases 6%) and others (2 cases, 6%). Nutritional management included
low lipid diet, enteral feedings enriched with medium-chain trigly-
cerides and parenteral nutrition. Fourteen patients were treated with
octreotide, 4 with thoracic duct ligation, and 3 with pleurodesis.
Sepsis was observed in nine cases and three patients died.
Conclusion: Chylothorax after paediatric cardiac surgery is not a
rare complication. It occurs more commonly after single ventricle
repair and has a significant impact on the postoperative clinical
course and morbidity.

P-221
Late Primary Arterial Switch Operation in Patients with
D-transposition and Intact Ventricular Septum
Yildiz O. (1), Haydin S. (1), Ozturk E. (2), Onan I.S. (1),
Tanidir I.C. (2), Ergul Y. (2), Guzeltas A. (2)
Department of Paediatric Cardiovascular Surgery, Istanbul Mehmet Akif
Ersoy, Thoracic and Cardiovascular Surgery Center and Research
Hospital, Istanbul, Turkey (1); Department of Paediatric Cardiology,
Istanbul Mehmet Akif Ersoy, Thoracic and Cardiovascular Surgery
Center and Research Hospital, Istanbul, Turkey (2)

Introduction: The primary arterial switch operation (p-ASO) has
become the standard treatment choice for correction of transposition
of the great arteries with intact ventricular septum (TGA-IVS) in the
first few weeks of life. Some studies suggested that the p-ASO is a
feasible strategy for patients with TGA-IVS up to age 2 months. The
aim of this study was to assess the surgical outcome of the p-ASO in
children with TGA-IVS presenting beyond 3 weeks of age.
Method: We analysed the clinical records of 12 children older than
3weeks with TGA-IVSwho underwent p-ASO at our institute from
2010 to 2014. Median age was 43 days (range 22-125 days). Detailed
transthoracic echocardiography of the left ventricular (LV) geometry
(dimensions, shape, wall thickness, inter ventricular septal motion)
was performed. 5 patients restrictive atrial septal defect (ASD) and 4
patients had large patent ductus arteriosus (PDA) at preoperative
period. 9 patients had well-preserved LV geometry. Preoperative
cardiac catheterization was performed in 3 patients with small or
squashed (banana-shaped) LV. All of these patients were underwent
p-ASO. Two patients had balloon atrial septostomy earlier in life
before their transfer to our center. All patients were cyanotic.
Results: There was no early or late mortality. Two patients needed
of peritoneal dialysis because of transient acute renal failure. The
mean length of mechanical ventilation, intensive care unit (ICU)
and hospital stay was 120 hours, 10 and 18 days, respectively. One
patient needed Extra Corporeal Life Support (ECLS). There
was no correlation between the preoperative end-systolic, end-
diastolic diameters or wall thickness of the LV and the post-
operative course. The only important preoperative finding was the
non-spherical shape of the LV.
Conclusion: The primary ASO for patients with TGA/IVS still can
be tolerated beyond the third week of life. The duration of post-
operative ventilation, ICU and hospital stay is prolonged in the
late ASO patients. The presence of a large PDA and/or a restrictive
ASD is important for the preservation of left ventricular preload.
The requirement of ECLS was not different from other patients
but the probability of the necessity should be kept in mind.

P-222
Comparison of the systemic hemodynamics of sevoflurane
and ketamine for anesthesia induction in children with
congenital heart disease
Li J. (2), Yaguang L. (1), Ding H. (2), Jun M. (1), Yi L. (2),
Chuan O-Y. (1)
Beijing Anzhen Hospital affiliated to Capital Medical University,
Beijing, China (1); Capital Institute of Pediatrics, Beijing, China (2)

Objective: Sevoflurane and ketamine are commonly used for pediatric
anesthesia during cardiopulmonary bypass (CPB). Comparison of the
two agents on hemodynamics has been largely based on clinical
indirect indicators. Pressure recording analytical method (PRAM) is a
new and direct systemic hemodynamic monitoring technique based
on mathematical analysis of the peripheral arterial waveform. We
aimed to compare the effects of sevoflurane and ketamine on systemic
hemodynamics using PRAM in children undergoing CPB.
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Methods: Thirty-two children (2.2± 1.1 years) with ventricular
septal defect undergoing CPB were randomized into two groups
to receive either inhaled sevoflurane (Group S) or intramuscular
ketamine (Group K) for basal anesthesia. After basal anesthesia, all
children were inducted by combined intravenous anesthetics and
then intubation. Hemodynamic data were monitored by PRAM
including heart rate (HR), systolic, diastolic and mean arterial
pressure, stroke volume index (SVI), cardiac index (CI), systemic
vascular resistances index (SVRI), the maximal slope of systolic
upstroke (dp/dtmax) after basal anesthesia, 1,2,5 min after com-
bined intravenous anesthetics, and 1,2,5 and 10 min after intuba-
tion. Rate-pressure product (RPP) and cardiac power output
(CPO) were calculated using standard equations.
Results:HR, arterial pressures showed a significant decrease during
induction (p< 0.05), then a small and significant increase at intu-
bation (P< 0.0001), followed by a gradual decrease (p< 0.0001) in
both groups. As compared to Group S, in Group K, the decreases
in arterial pressures during induction were significantly faster
(p< 0.01). Group K had significantly higher HR, arterial pres-
sures, SVRI, dp/dtmax, RPP and CPO and lower SVI (p <0.01)
during the entire study period. CI was not significantly different
(p> 0.05). For each increase in CPO, RPP was significantly
greater in Group K (p< 0.0001).
Conclusions: Compared with sevoflurane, ketamine exerts highly
unstable and significant adverse effects on systemic hemodynamics
and myocardial energetics during the basal anesthesia in children
undergoing CPB. Further studies are warranted to examine the
advantageous and disadvantageous effects of various anesthetic
agents on systemic hemodynamics in neonates and infants with
complex congenital heart diseases during CPB.

P-223
Fontan completion during winter season is not associated
with significantly higher mortality or severe morbidity in
the early postoperative period
Nordmeyer S., Nordmeyer J., Miera O., Photiadis J., Berger F., Ovroutski S.
Deutsches Herzzentrum Berlin, Germany

Objectives: Previous studies suggested that completion of total cavo-
pulmonary connection (TCPC) during winter season was associated
with higher early mortality andmorbidity. The aim of our studywas to
compare postoperative outcomes after TCPC completion between
patients who were operated during winter and summer season.
Methods: We retrospectively studied 173 patients who underwent
extracardiac TCPC completion at our institution between 1995
and 2013. 61 (35%) patients were operated during winter
(november-to-march) and 112 (65%) patients were operated
during summer season (april-to-october). Baseline characteristics
(e.g. age, sex, weight, preoperative oxygen saturation, ventricular
morphology or presence of heterotaxy syndrome) were not sig-
nificantly different between both groups. We compared the fol-
lowing postoperative outcomes: early mortality (i.e. within
30 days postoperatively), intubation time (hours), length of pleural
effusions (days), incidence of low cardiac output (i.e. need for
intravenous catecholamine therapy longer than 72 hours), inten-
sive care unit (ICU) and hospital stay (days). Fisher’s exact test and
Mann Whitney test were used for statistical analysis. Data are
presented as percentage or median values, respectively.
Results: Early mortality (8% vs. 6%, p=0.76), incidence of low car-
diac output (21% vs. 11%, p=0.09), intubation time (13.5 vs.
13 hours, p= 0.19), length of pleural effusions (8 vs. 7 days, p=0.23)
and ICU stay (4 vs. 3 days, p= 0.22) were not significantly different
between patients who were operated during winter and summer
season. However, hospital stay was significantly longer in patients
operated during winter season (16 vs. 14 days, p=0.048).
Conclusion: In our patient series, TCPC completion during winter
season was not associated with higher mortality or severe mor-
bidity in the early postoperative period. These results suggest that
TCPC completion during winter season might be performed at no
significant additional risk for patients.

P-224
Is Surgery Still Needed for Patent Ductus Arteriosus in
Preterm Babies?
Uzun O., Shetthalli V.M., Nittur S., Wong A.
Department of Paediatric Cardiology, University Hospital Of Wales,
Cardiff, UK

Introduction: Patent ductus arteriosus is associated with significant
morbidity and mortality in preterm infants but the indications of
pharmacological and surgical intervention have been controversial
due to the lack of overall survival benefits. Hence there is a wide
variation in management of patent ductus arteriosus in preterm
infants.

Figure.

Table.

Pharmacological
intervention Surgery Not treated

n 52 (+36) 57 (36 + 21) 91
Males n (%) 21 (40.3%) 36 (63.1%) 50 (54.9%)
Median gestation in weeks
(Q3-Q1)

26 (25-27) 28 (26-30) 27 (26-30)

Median Birth weight in
grams (Q3-Q1)

850 g (730-1010) 990 g (707-1345) 1010 g (810-1347)

Median NICU stay in days
(Q3-Q1)

69 days (37-106) 44 days (20-97) 31 days (9-56)

Median left atrium/aortic
ratio (Q3-Q1)

1.76 (1.47-2) 1.61 (1.48-2) 1.6 (1.4-1.8)

Ductus closure rate 37 (43%) 57 (100%) 80 (88%)
Necrotising enterocolitis
(NEC)

4/52 (7.6%) 13/57 (22.8%) 17/91 (18.6%)

Intraventricular haemorrhage
(IVH)

7/25 (28%) 7/22 (31.8%) 13/53 (24.5%)

Chronic lung disease (CLD) 17/25 (68%) 16/22 (72.7%) 25/53 (47.1%)
Death 8/52 (15.3%) 5/57 (8.7%) 13/91(14.2 %)
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Methods: We reviewed all preterm neonates diagnosed with a
haemodynamically significant patent ductus arteriosus between 1992
and 2013 at the University Hospital of Wales. We compared the
clinical status, and outcomes of neonates being managed conservatively
versus with pharmacological intervention or surgery.
Results: A total of 200 cases were included. 88 babies had phar-
macological intervention. Along with 21 sickest preterm infants an
additional 36 cases with failed pharmacological intervention
underwent surgery. Despite being the sickest, with higher NEC,
IVH and CLD rates, the babies undergoing surgical ligation
(57 cases) had a lower mortality rate when compared with
pharmacologically treated or non-treated babies The results are
summarised in the table.
Conclusion: Our study showed that the babies underwent surgical
PDA ligation had a shorter hospital stay and better survival rates
indicating that surgery still has a place in the management of PDA
in sick preterm babies.

P-225
Volatile sedation in children following congenital cardiac
surgery is safe and efficient – a case series
Menzel C. (1), Germund I. (1), Trieschmann U. (2)
Department of Pediatric Cardiology, University Hospital of Cologne/
Germany (1); Department of Anesthesiology, University Hospital of
Cologne/Germany (2)

Introduction: Spontaneous breathing is essential in children following
congenital cardiac surgery – especially with (Hemi-)Fontan circula-
tion or restrictive right ventricular physiology. However, sedation
with conventional drugs as benzodiazepines and opioids, regularly
impedes appropriate spontaneous breathing. Volatile sedatives (e.g.
Isoflurane), applied by the AnaConDa® device, allow reduction of
other sedatives and facilitate spontaneous breathing. Isoflurane is a
halogenated hydrocarbon, major side effects are systemic vasodilation
and potentially elevated fluoride levels. Effects on neurological out-
come remain unclear, thus it is a final rescue option if other sedative
drugs fail. Aim of our study was to analyze spontaneous breathing and
the safety of this method.
Patients: Retrospective analysis of the electronic records of
12 children (5 with Fontan, 2 with Hemifontan, 5 with restrictive
RV) with prolonged or difficult sedation following congenital
cardiac surgery. Analysis of (1) time to achieve spontaneous
breathing and extubation, (2) hemodynamic and metabolic para-
meters, (3) doses of conventional sedatives and (4) fluoride levels
(before starting isoflurane, after 48 h and afterwards weekly).
As volatile anesthetics are not licensed for sedation in children
parental consent was obtained.
Results: Age 2-30 months. Median duration prior to Isofluran
sedation: 6,8 days, median duration of Isofluran sedation: 7,9 days.
Patients with >50% spontaneous breathing: 29% after 6 hours and
50% after 18 hours. Extubation: 6 patients within 1 hour,
3 patients within 3 hours and 10 patients within 8 hours. Stable
hemodynamics (MAP: +1%± 21%, heart rate: -10%± 30% after
120 min), ScvO2, lactate levels, urine output and inotropic inde-
ces. Withdrawal of all conventional sedatives and dose reduction
of opioids. Fluoride levels <30 µmol/l (median 12 µmol/l). No
relevant side effects.
Conclusions: Volatile sedation provides initiation of effective sponta-
neous breathing and timely extubation in patients with congenital
heart disease and prolonged or difficult sedation. Hemodynamics
remained stable, fluoride levels were low during and after therapy.
However, sedation with Isoflurane remains a rescue option as its
effects on long-term neurologic outcome are unknown. Further
investigations concerning this topic are necessary.

References:
Eifinger F et al.: Observations on the effects of inhaled isoflurane
in long-term sedation of critically Ill children using a modified
AnaConDa©-system. Klin Padiatr. 2013; 225:206-11

P-226
Early And Late Results Of Surgically Managed Congenital
Vascular Rings
Francois K. (1), Panzer J. (1), De Groote K. (1), Vandekerckhove K. (1),
De Wolf D. (1), De Wilde H. (1), Marchau F. (2), De Caluwe W. (3),
Benatar A. (4), Bové T. (1)
Cardiac Center, Congenital Cardiac Unit, Ghent University Hospital,
Belgium (1); Pediatric Cardiology, University Hospital Antwerp,
Belgium (2); Pediatric Cardiology and Neonatology, St Jan Hospital
Bruges, Belgium (3); Pediatric Cardiology, Brussels University Hospital,
Belgium (4)

Objectives: Persistent respiratory symptoms or feeding problems in
children may be associated with a congenital vascular ring.
Increasing awareness for this problem exists with pediatricians, but
the long-term outcomes are not well described. This study aims to
analyze the clinical presentation and surgical treatment of a series
of vascular rings, and to evaluate risk factors for mortality and late
outcome.
Patients and Methods: Since 1993, 58 vascular ring patients (55%
male) were treated surgically at our center. Median age at
operation was 1 year (range 3 days-27 years). Presenting symptoms
were mainly respiratory (86%), including need for preoperative
ventilation in 16%, 32% had feeding problems, 2 patients were
asymptomatic. The most common diagnosis was double aortic
arch (55%), followed by right arch with aberrant left subclavian
artery and ductal ligament (36%), left arch with right arteria lusoria
(7%), and pulmonary artery sling (2%). Associated anomalies
(cardiac, gastrointestinal, chromosomal) were present in 36%. Left
thoracotomy for interruption of the vascular ring was the preferred
access in 90% of cases.
Results:Median time to extubation and hospital stay were 0,4 days
(range 0-8) and 5 days (range 3–371) respectively. Mean follow-up
was 7,8± 5,7 years, and was 100% complete. Mortality was 8,6%
(5 patients), occurred during early follow-up ( within 1,5 years
postoperatively), and was associated with anatomical diagnosis
(p< 0,05), preoperative intubation (p< 0,0001) and concomitant
anomalies (p< 0,05). Freedom from symptoms at 1 month and
6 months was 64% and 81% respectively. Freedom from inhalation
therapy at last follow-up was 83%. Dysphagia symptoms always
disappeared. A significant relationship was found between the
freedom from symptoms at 1 month, at 6 months, and freedom
from inhalation therapy at last follow-up, with preoperative ven-
tilation (p< 0,0001) and anatomical diagnosis (p< 0,05).
Conclusion: Surgical relief of tracheo-oesophageal compression by a
vascular ring is usually effective, with a swift disappearance of symp-
toms. In 17% of children however, respiratory symptoms persist,
necessitating chronic inhalation therapy. Associated anomalies may
compromise the short-term outcome. Patients with a double aortic
arch, especially when ventilated before operation, are at higher risk to
remain symptomatic during long-term follow-up, particularly at the
occurrence of infectious exacerbations.

P-227
Fate of the pulmonary autograft and left ventricle after
Ross-operation in the pediatric population
Schneider, H.E., Harden M.A., Harden M., Konietschke F.,
Paul T., Ruschewski W.
Georg-August-Universität Göttingen, Göttingen, Germany
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Introduction: Retrospective study to evaluate postoperative results
in children after the Ross operation with special respect to the
pulmonary autograft and left ventricular (LV) dimensions.
Methods: 31 children <20 years-old (22 male) after Ross operation
(1994-2008) were included in the study. The first postoperative
and last follow-up echocardiograms were used to measure:
endsystolic dimension of left ventricle (LVESD), enddiastolic
dimension of left ventricle (LVEDD), thickness of interventricular
septum in diastole (IVS) and of LV posterior wall (HW) (M-mode)
and aortic valve ring, aortic root, sinutubular junction in diastole in
the parasternal-long axis.
In order to evaluate our results, Z-scores were compared to
normal values of patients and children in regression models of
Daubeney et al. (1999) and Petterson et al. (2008). t-tests were
used to determine significant differences between Ross patients’
and normal values.
Results:Mean age at Ross operation was 11.1 years (0.5 - 20 years),
mean follow-up time 5.6 years, range 10 – 168 months. Indication
for operation was aortic stenosis in 4, aortic insufficiency only in 4,
and both in 23 patients. Operative technique was modified root
inclusion. One patient died early postoperatively, one was lost to
follow-up. At last follow-up, 28 patients had normal (n= 13) or
mild valve dysfunction of the autograft (n= 15), one patient
was re-operated at the autograft while primary indication for
reoperation was homograft replacement.
The z-scores of the aortic ring and STJ did not show a significant
change at last follow-up. Z-scores of the aortic root decreased,meaning
approaching normal values - according to both reference models.
No change of z-scores occurred for LVESD, IVS and PW, while a
significant decrease was noted for the LVEDD.
Conclusions: The autograft demonstrates potential for somatic
growth parallel to values of normal patient population, the feared
dilation of the aortic root does not occur, even normalization of
aortic root dimension was observed with this technique.
Parameters of the LV also did not show an increase of z-scores and
LVEDD approached normal values in mid-to long-term follow-up.

P-228
Stent extraction and coarctation repair after palliative
stenting in neonates with critical coarctation
Ziesenitz V. (1), Fonseca-Escalante E. (2), Seppelt P. (2),
Loukanov T. (2), Karck M. (2), Gorenflo M. (1)
Department of Paediatric Cardiology and Congenital Heart Diseases,
University Hospital Heidelberg, Germany (1); Department of Cardiac
Surgery, University Hospital Heidelberg, Germany (2)

Objectives: Surgery is the treatment of choice for critical aortic
coarctation. Surgical repair should be performed as early as feasible,
but can be problematic in premature, low birthweight newborns
and is associated with a higher (peri-) operative risk in these
patients. Therefore palliative coarctation stenting in these new-
borns or infants in cardiogenic shock can be a feasible approach in
order to stabilize these patients until corrective surgery.
Methods: A retrospective data analysis of newborn patients who
presented with a critical aortic coarctation in our institution from
April 2011 to August 2014 was performed.
Results: In total, ten infants with critical aortic coarctation under-
went this two-staged procedure. Median age at stent implantation
was 22 days (median weight 3.2 kg), median age at surgery was
4.1 months. Hypoplastic aortic arch was described in all but one
patient, who had an interrupted aortic arch type B. Five patients
had a bicuspid aortic valve. Six patients were diagnosed with
concomitant intracardiac anomalies (ventricular septal defects,
atrial septal defects, mitral stenosis or mitral dysplasia).

Follow-up data was available for nine patients for up to 36 months
(median 19 months) after surgery and showed a stable outcome
without reoperations. Two patients required reinterventions at the
distal aortic arch due to recurring stenosis. One preterm infant
with several comorbidities and an atrioventricular septal defect
died one month after surgery due to sepsis.
Conclusion: Palliative stenting followed by surgical stent removal
and coarctation repair are safe and efficient procedures in infants
with critical coarctation who are not suitable for primary aortic
coarctation repair.

P-229
Right ventricular remodeling after pulmonary valve
replacement in children with repaired Tetralogy of Fallot
and transannular patch
Tulzer A., Steiner J., Eiersebner J., Sames-Dolzer E., Innerhuber M.,
Mair R., Tulzer G.
Children’s Heart Center Linz, Linz, Austria

Objectives: Right ventricular dilation due to severe pulmonary
valve regurgitation is the most frequent reason for re-operations
in patients with repaired Tetralogy of Fallot and transannular
patch To preserve the right ventricular function, patients should
undergo pulmonary valve replacement as soon as right ventricular
end-diastolic volume exceeds 150 ml/m2. In this study we assessed
right ventricular remodeling after pulmonary valve replacement in
children with repaired Tetralogy of Fallot using cardiac magnetic
resonance imaging (MRI).
Methods: 30 children with repaired Tetralogy of Fallot and transan-
nular patch underwent cardiac MRI before and after pulmonary
valve replacement. Mean age was 128,13±40,29 months, the mean
interval of cardiac MRI before and after pulmonary valve replace-
ment was 193,27±135,54 days and 436,83±230,33 days respec-
tively. When MRI data showed a right ventricular end diastolic
volume of more than 150ml/m2, pulmonary valve replacement was
performed on average 122,76±33,17 months after primary repair.
Results: Significant reduction in end-diastolic and end-systolic right
ventricular volume, as well as pulmonary regurgitation fraction could
be shown by cardiac MRI. Right ventricular end-diastolic volume
decreased from 167,48±40,93ml/m2 to 100,42±26,83ml/m2
(p<0,05) right ventricular end-systolic volume from 92,47±
25,03ml/m2 to 56,83±20,85ml/m2 (p<0,05) and pulmonary
regurgitation fraction from43,60±14,28% to 3,35±7,77% (p<0,05).
Right ventricular ejection fraction (42,61±7,89% to 44,16±8,37%)
and left ventricular volumes did not change significantly.
Conclusion: In children with corrected TOF, transannular patch and
RV dilatation of more than 150ml/m2 pulmonary valve replacement
led to a rapid, significant RV remodeling as assessed by MRI.

P-230
Legitimate Wedding/A Happy Marriage - Initial
experience of a surgical center for children with heart
disease in Angola
Magalhães M.P., Sampaio Nunes M.A., Sousa Uva M., Pedro A.,
Ferreira M., Heitor P., Henriques A., Toscano R., Filipe Júnior A.P.
Clinica Girassol, Luanda, Angola

A large underserved population of children with congenital heart
disease (CHD) is present in many developing countries as in
Angola. Children have very limited or no access to cardiovascular
surgical care in Africa and will face irreversible heart and lung
damage or death. Methods to provide and improve cardiovascular
surgical care in developing countries are needed. In recent years,

S160 Cardiology in the Young: Volume 25 Supplement 1

https://doi.org/10.1017/S1047951115000529 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951115000529


several strategies have been implemented to address this need.
These strategies include transferring children to first-world coun-
tries for surgical care, organizing surgical trips to developing
countries, and, more recently, creation of local cardiovascular
surgical programs. The latter strategy promotes a shift towards
taking care of children in their local environment and allows more
children to be treated at a fraction of the cost. Unit ‘‘twinning’’ has
been proposed rather than the relatively inefficient “medical safaris”.
We implemented a dual-nation marriage and a collaborative initiative
between local major medical facilities, state health authorities to extend
modern pediatric cardiac care to the country.
Goals of the pediatric cardiac care program were to improve
outcomes of children with CHD in Angola by training local staff
to become independent of foreign aid. Three core functions form
the basis of our operations: service delivery, training, and research.
Between April 2011 and November 2014, we performed 1517
procedures on 1460 patients (531 infants, 67 neonates); overall
mortality of 3,9%.
Problems peculiar to the African context, are discussed. Pro-
grammes to qualified pediatric cardiac team are explained. We
have participated in research leading to publication of papers in
peer-reviewed journals. In spite of our achievements, we recog-
nize the enormous challenges faced by the continent in terms of
pediatric cardiac care.
In summary, an attempt has been made to quantify CHD in
Angola, to guide planning and training while simultaneously
giving real access to first world medical care on a permanent basis.

P-231
Coronary anomalies in children with transposition of the
great arteries (TGA) and their impact on long term follow
up after arterial switch operation
Michalak K.W. (1), Moll J.A. (1), Sobczak-Budlewska K. (1),
Moll M. (2), Moszura T. (1), Dryżek P. (1), Młudzik K. (1),
Góreczny S. (1), Moll J.J. (2)
Department of Cardiology, Polish Mother’s Memorial Hospital, Lodz,
Poland (1); Department of Cardiosurgery, Polish Mother’s Memorial
Hospital, Lodz, Poland (1)

Introduction:Coronary anomalies are frequently associated with the
TGA. Current method of choice for treatment - arterial switch
operation (ASO) includes switch of the great vessels and coronary
arteries transplantation thus the coronary anomalies increase the
difficulty and force operator to modify the reimplantation sites
what may cause significantly higher risk of severe postoperative
complications.
The aim of this study was to establish occurrence of the coronary
anomalies in patients with TGA after arterial switch operation and
their impact on long term follow up including coronary
complications.
Methods: We reviewed all 690 arterial switch procedures per-
formed between years 1991–2014 in Department of Cardiosur-
gery of Polish Mother’s Memorial Hospital in Lodz including
patients with simple TGA (424pts-62%), TGA associated with
VSD (182pts-26%), TGA with aortic arch anomalies (64pts-9%)
and 2 stage operation with pulmonary artery banding prior to the
ASO (20pts-3%). All of the operations were performed with
modifications introduced by JJM. The patients’ medical records
were reviewed retrospectively to gather clinical and echocardio-
graphic data before surgery, during the perioperative period and
postoperatively.
Results: The overall mortality was 7,2% and mean clinical follow
was 9,4(SD:5,9) years. Coronary anomalies was observed in 236
patients (34%). The most frequent anomalies are: Cx extending

fromRCA (1:LCA;2RCA-Cx) - 49% (115 cases); 1:LCA,RCA;2:
Cx – 15% (35 cases) and all arteries arising from right sinus (1:0;2:
RCA,LCA) – 11% (26 cases). Among 206 routine coronarography
examinations, performed usually between 5 and 10 years after ASO,
in 10 cases (5%) mild disturbances were observed with no need of
interventions or reoperations. Patients with coronary anomalies had
significantly higher risk of reinterventions (RR-3,16;CI95%:1,28-7,79;
p=0,012), however they were not related to the coronary arteries.
There was no significant correlation between presence of the coronary
anomalies and early and late deaths (p=0,59), perioperative compli-
cations (p=0,89) and reoperations (p=0,17). During follow up there
was 1 reoperation related to the coronary arteries (LCA occlusion) in
patient without coronary anomaly.
Conclusions: Coronary anomalies in children with TGA are com-
mon finding and occur in about 1/3 of patients. The most frequent
anomaly is Cx extending from the RCA. Coronary anomalies
increase the risk of reinterventions during follow up.

P-232
Reinterventions and reoperations in patients with
transposition of the great arteries after arterial switch
operation (ASO)
Michalak K.W. (1), Moll J.A. (1), Sobczak-Budlewska K. (1),
Moll M. (2), Moszura T. (1), Dryżek P. (1), Młudzik K. (1),
Góreczny S. (1), Moll J.J. (2)
Department of Cardiology, Polish Mother’s Memorial Hospital, Lodz,
Poland (1); Department of Cardiosurgery, Polish Mother’s Memorial
Hospital, Lodz, Poland (2)

Introduction: ASO is currently the method of choice for treatment
of the transposition of the great arteries (TGA). Good early and
late outcomes are well proved, however still remaining compli-
cations which needs to be followed. Neoaortic regurgitation,
supravalvular pulmonary stenosis and coronary insufficiency are
the most important ones.
The aim of this study was to establish occurrence and the most
frequent reasons for reoperations and reinterventions in patients
with TGA after ASO.
Methods: We reviewed retrospectively all 690 arterial switch pro-
cedures performed between years 1991–2014 in Department of
Cardiosurgery of Polish Mother’s Memorial Hospital in Lodz
including patients with simple TGA (424pts;62%), TGA associated
with VSD (182pts;26%), TGA with aortic arch anomalies
(64pts;9%) and 2 stage operation with pulmonary artery banding prior
to the ASO (20pts;3%). All of the operations were performed with
modifications introduced by JJM. Patients after ASO are followed in
Department of Cardiology and the complete TGA patients database
contain clinical, operation and laboratory data as well as results of
echocardiographic and other imaging examinations. This data are
updated prospectively during each ambulatory or clinical visit.
Results: The overall mortality after ASO was 7,2% and mean
clinical follow was 9,4(SD:5,9) years. In the early, perioperative
period (30 days) 31 pts (4,5%) needs emergency operation. In this
group 45% procedures were related to the postoperative bleeding,
29% - delayed closure of the sternum, 10% - severe condition and
hypotension, 10% - ECMO and 6% - tamponade. During late
follow up 23pts (3%) were reoperated (29 procedures) – most
frequently because of recoarctation of the aorta (reCoA;20%) and
supravalvular pulmonary stenosis (SVPS;17%). Interventional
treatment was performed in 22pts (3%;31 procedures). Major part
of this procedures constitute balloon plasty of SVPS (39%) and
reCoA (39%). Among analyzed risk factors in multiple regression
analysis only associated cardiac anomalies were an independent risk
factor for reoperation (RR-2,94;CI95%:1,81-4,81;p< 0,001).
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Cardiac anomalies associated with TGA (RR-2,3;CI95%:1,5-
3,53;p< 0,001) and coronary anomalies (RR-3,16;CI95%:1,28-
7,79;p= 0,012) were independent risk factors for reinterventions.
Conclusions: Frequency of reoperation and reintervention in
patients with TGA after ASO remains low. Majority of the pro-
cedures are performed because of SVPS and reCoA. Cardiac
anomalies associated with TGA have significant impact on the
incidence of reoperation and reinterventions.

P-233
Prognostic factors for early outcomes in patients with total
anomalous pulmonary venous return
Lemaire A., Metton O., Mitchell J., Veyrier M., Ducreux C., Henaine
R., Bakloul M., Ninet J., Di Filippo S.
Department of Pediatric Cardiology, Cardiovascular Hospital Louis
Pradel, Lyon, France

The aim of this study was to assess postoperative outcomes and
pronostic factors of children with total abnomalous pulmonary
venous return (TAPVR).
Methods: all cases diagnosed with TAPVR from1973 to 2014 were
included. Clinical, echocardiographic, surgical data were collected
and analyzed. Patients were divided into 4 groups according to
decades of follow-up and comparisons were made between groups
to assess changes over time.
Results: 180 patients were included=78 supracardiac 43%, 48 intra-
cardiac 27%, 35 infracardiac 19% and 19 mixed 11%. Pulmonary
venous return was obstructed in 45%, more frequently in infracardiac
type (69%). Mean age at diagnosis was overall 88 days, lower in
infracardiac group (11 days). Age at surgery was 107 days, decreased
from 111 days to 18 days over time. Heart failure was the leading
symptom at diagnosis (111/180 cases) and 34% of the cases needed
mechanical respiratory support before surgery. Associated lesions
were present in 33 cases=18.3% (the most frequent was VSD: 15/
33). Mean weight at surgery was 4.1 kg (min 1.8 kg). Delayed chest
closure was observed in 58% of infracardiac cases (overall 18.3%).
Mean postoperative duration of MVS, CICU stay and hospital stay
were respectively 7.4, 10.1 and 18.4 days. Postoperative in-hospital
mortality decreased over decades from 42% before 1980 to 7.4%
currently. Decade, duration of bypass, body weight, suprasytemic
pulmonary pressure and preoperative acidosis were risk factors for
in-hospital death. Arrhythmias and pulmonary hypertension acute
crisis occurred in 11% and 10.7% during the early post-surgical
course. Mean pulmonary pressure decreased from 68mmHg pre-
operatively to 40mmHg within the 1st week after surgery. Inhaled
NO was used since 1992 and had a significant beneficial impact on
survival (20-year survival 85% versus 55%, p<0.0001).
Conclusion: Overall prognosis of patients with TAPVR improved
over decades and NO significantly contributed to improve survi-
val. Patients with infracardiac TAPVR have more severe clinical
presentation and worse early outcomes.

P-234
Pre-operative Sildenafil administration in children
undergoing cardiac surgery; a randomized
placebo-controlled preconditioning study
Walavalkar V. (1), Evers E. (2), Pujar S. (1), Viralam K. (1),
Mayia S. (1), Frerich S. (2), Collin John C. (1), Shekhar Rao S. (1),
Chinnaswamy Reddy C. (1), Prinzen F.W. (2), Delhaas T. (2),
Vanagt W.Y. (2)
Narayana Hrudayalaya Institute of Cardiac Sciences, Bangalore,
India (1); Cardiovascular Research Institute Maastricht CARIM,
Maastricht University Medical Center MUMC, Maastricht,
The Netherlands (2)

Introduction: Sildenafil has strong cardiac preconditioning proper-
ties in animal studies and is known to have a safe side effect profile
in children. Therefore, we evaluated the use of sildenafil
preconditioning to reduce postoperative myocardial injury in
children undergoing surgical ventricular septum defect (VSD) closure.
Methods: Randomized, double blind study. Children (1-17 years)
undergoing VSD closure were randomized into three groups:
Placebo (Control group), preconditioning with 0.06 mg/kg (Sild-
L group) or 0.6 mg/kg sildenafil (Sild-H group). Measurements of
cardiac injury (CK-MB and troponin I), inflammatory response
(IL-6 and TNF-α), bypass and ventilation weaning times, inotropy
score, and echocardiographic function were made pre-and
postoperatively.
Data expressed as median (range), p< 0.05 considered significant.
Results: Thirty-nine patients were studied (13/group). Aortic cross
clamp time was similar with 27 (18-85) and 27 (12-39) minutes in
the Control and Sild-L groups, respectively, but significantly
longer with 39 (20-96) minutes in the Sild-H group. Area under
the curve of CK-MB release was 1105 (620-1855) ng/mL in the
Control group, showed a tendency to be higher in the Sild-L
group with 1672 (564-2767) ng/mL, and was significantly
higher in the Sild-H group with 1695 (1252-3377) ng/mL. There
were no differences in inflammatory response markers, cardio-
pulmonary bypass and ventilation weaning times, inotropy scores,
and echocardiographic function between the groups.
Conclusion: Sildenafil does not reduce myocardial injury in children
undergoing cardiac surgery, nor does it alter cardiac function, inotropic
needs, or postoperative course.
A paradoxical subclinical increase in cardiac enzyme release after
sildenafil preconditioning cannot be excluded.
Clinical Trial Registration number: CTRI/2014/03/004468.

P-235
Stented porcine pulmonary biprosthesis for repair of the
dysfunctional right ventricle outflow tract. 15 years of
experience
Aroca A., Polo L., Bret M., González-Rocafort A., Rey J.,
Sanchez-Recalde A., Ruiz J., González A., Jofre C., Leyra F., Villagrá F.
La Paz Hospital, Madrid, Spain

Objectives: Surgical results of porcine pulmonary stented
bioprosthesis for repair the sequela/residual lesions after primary
surgery on the right ventricle outflow tract: Mortality and risk
factors; Associated surgical procedures; Morbidity; Prosthetic
dysfunction and related factors; Incidence of endocarditis; Analysis
of volumes and function of the right ventricle.
Methods: Included all patients who received a porcine pulmonary
bioprosthesis between 1999-2014. Primary heart disease: Fallot,
pulmonary atresia/stenosis with intact ventricular septum,
pulmonary atresia with ventricular septal defect, transposition with
ventricular septal defect and pulmonary stenosis, truncus, Ross
surgery sequela. Prosthetic dysfunction criteria: new surgical/
percutaneous replacement, peak gradient> 50/40 mmHg (echo-
cardiographic/hemodynamic), or pulmonary regurgitation> II.
Results: 91 bioprosthesis in 91 patients. Male: 49 (54%). Age:
30± 13 (1-61) years, 73 adults (>18 years), 18 children (≤ 18
years). More frequent original heart disease: Fallot 68 (75%).
Bioprosthesis implanted: 21 (23%) Biocor-St Jude®; 70 (77%)
Mosaic-Medtronic®. Prosthesis size: numbers 19-29, mainly
implanted nº27 in adults and nº25 in children.
Associated surgical procedures: (1-5) in 67 (74%), more common
tricuspid valvuloplasty.
Hospital mortality 2 (2,2%). No mortality in isolated pulmonary
replacement. P values for patient’s age, sex, cardiopulmonary
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by-pass and aortic cross-clamp times, number of previous sur-
geries, number of associated procedures, right and left ventricle
function, were not significant for mortality.
Morbidity in 30 (33%), more frequent tachyarrhytmia.
Follow-up: 3,8±3,7 (0,1-15) years. No lost patients. Late mortality
1 (1,1%), owed to complications prosthetic endocarditis related.
Echocardiography peak transpulmonary gradient: 20± 9 (4-
53) mmHg.
None of the bioprosthesis required reoperation, but 3 patients
were reoperated for other indications. Interventional catheteriza-
tions: 4 (2 valve-in-valve, 2 not bioprosthesis related).
Prosthetic dysfunction: 4 (2 valve-in-valve, 1 gradient> 50, 1
pulmonary regurgitation III). None of the dysfunction criteria
were statistically significant.
Incidence of late prosthetic endocarditis: 3 (3,3%)
Improved right ventricle volumes after surgery resulted significant
(p< 0,001). Neither right (p= 0,14) nor left (p= 0,76) ventricular
ejection fraction improvement were significant.
Conclusions: Surgical repair of dysfunctional right ventricle outflow
tract by porcine bioprosthesis is performed with low mortality.
Unlike percutaneous techniques, surgery allows associated procedures
and bioprosthetic endocarditis is uncommon. Survival curve without
reoperation related to bioprosthesis reaches 15 years.

P-236
Mitral valve replacement in children after failed
valvuloplasty. The last thecnical option
Aroca A., Polo L., González-Rocafort A., Rey J., Labrandero C.,
Ortega M., Deiros L., Uceda A., Castro L., Rodríguez E.,
Villagrá F.
La Paz Hospital, Madrid, Spain

Objectives: Mitral valve replacement (MVR) is the last option after
a failed valvuloplasty for children with a severe mitral lesion. We
present our surgical results, technical solutions, mortality risk
factors and follow-up.
Methods: 23 mechanical MVR in 21 patients <18 years old,
operated during 2002-14. Statistical: SPSS 15.0.
Results: Age at MVR 67± 58 (7-200) months, women 17 (74%),
weight: 19± 16 (5-65) Kg. Preoperative diagnosis: 1 mitral
regurgitation (MR) in L-transposition of great arteries; 2 rheu-
matic disease; 6 residual MR in atrioventricular septal defects; 14
congenital mitral lesion (isolated or in a Shone complex). Surgical
indication: mitral stenosis (MS) 7 (30,5%), MR 10 (43,5%), MS-
MR 6 (26%). Previous surgery: 15 (65%). Age at previous surgery:
19± 23 (0,1-79) months. Number of previous surgeries: 1,3± 1
(0-4). All patients had one/more valvuloplasty, before or during
MVR time. NYHA preoperative status: III-IV 91%.
Preoperative echocardiography: peak transmitral gradient
19,7± 12 (3-40) mmHg; medium 11,6± 9 (1-30). MR: no 3
(13%); mild 2 (9%), moderate 4 (17%), severe 14 (61%). Mitral
annulus: 23± 7 (13-39) mm. Leaflet anomalies: 9 (39%). Single
papillary muscle: 1 (4%).
Concomitant moderate or severe pulmonary hypertension in
17 (74%). Left ventricle ejection fraction (LVEF): normal 20
(87%), disfunction 3 (13%).
Surgical approach: transeptal 7 (30%), left atriotomy 14 (61%),
superior-septal 2 (9%). Prosthesis size: 20± 4 (16-31).
Conservation of papillary muscles: 7 (30%). Supra-annular
implantation: 5 (22%).
Cardiopulmonary by-pass time: 159± 45 (90-237) minutes, aortic
clamp time: 113± 32 (65-181).
In hospital results: mortality 2 (8%); intubation: 92± 176 (1-600)
hours; intensive care unit stay 11± 12 (2-46) days and hospital stay

23± 18 (7-69). Morbidity in 14 (61%), most frequently an addi-
tional pacemaker: 3 (15%).
Follow-up: 31± 39 (0,5-176) months. Late mortality: 4 (20%).
Reoperation in 2 (10%), because patient overgrowth/mismatch
and prosthesis thrombosis. NYHA status: I-II 87%. Echocardio-
graphy: peak transmitral gradient 21± 12 (8-51) mmHg, medium
9± 6 (3-25). All patients have no MR and good LVEF. Moderate
or severe pulmonary hypertension in 45%.
Whereas total mortality (6 patients) mostly happened in the
youngest, p value for patient’s weight, age and prosthesis size were
not significant for mortality.
Conclusions: MVR is the last option, even in small annulus, with
inhospitalmortality rate (8%) similar at expectedmortality inRACHS-1
risk category, but higher (20%) in follow-up, due to anticoagulation
troubles. NYHA status and pulmonary hypertension improved. MR
disappears in all, but re-stenosis is still a matter of concern.

P-237
Outcomes in Fontan surgery: the left ventricular
hypoplasia as an independent risk factor
González-Menchén C., García-Cuenllas L., Arévalo P., Maroto E.,
Medrano C., Greco C., Zunzunegui J.L.
Hospital Universitario Gregorio Marañón, Madrid, España

Objective: The group of patients with hypoplasic left heart syn-
drome (HLHS) palliated with Fontan surgery now comprise a
larger proportion thanks to the improvement in survival. The aim
of the study is to identify the impact of HLHS in postoperative
Fontan results and analyze risk factors for morbidity and mortality.
Methods: Retrospective study of patients palliated with Fontan
between 2003-2013 at a single center. Preoperative variables,
surgical variables and postoperative complications were collected.
Risk factors for acute failure, chronic failure and complications
during follow-up were analyzed. HLHS results were compared
with those obtained from all patients with Fontan.
Results: 137 patients were recruited. Of these, 41 patients with
HLHS (41/137 30%) were identified. The survival was 87.8% (36/
41). Mean follow-up: 5 years (1.9 to 11.6). Type of surgery:
Fontan in two stages, extracardiac conduit 88% (37/41), lateral
tunnel 12% (5/41), fenestrated 90% (37/41), Norwood Sano 73%
(30/41). We compared the results with other congenital heart
defects: mortality of 12.2% (5/41) vs 4.1% (4/96), acute failure
14.6% (6/41) vs 4.1% (4/96) and chronic failure 12.1% (5/41) vs
2% (2/96). Patients with HLHS were younger before surgery
(5.8± 1.5 vs 7± 3), they had worse ventricular function (10.5% vs
1%) and greater distortion of the pulmonary branches (28.6% vs
4.7%). After surgery HLHS patients presented: longer stay in
PICU (15.5 vs 6 days), greater need for early reoperation (33.3% vs
15.2%), higher rate of intervention (40% vs 12.8%), longer pleural
effusion (12 vs 9 days), higher incidence of chylothorax (31.6% vs
11.5%), thrombus (20.5% vs 8.8%) and prolonged antiarrhythmic
treatment (22.5% vs 11.2%).
Conclusions: Patients with HLHS have a significant impact on mor-
bidity and mortality. This is the Spain’s longest series. In this series
HLHS have three timesmoremortality and acute failure and five times
higher incidence of chronic failure. The study of risk factors may be
useful to optimize treatment and improve postoperative outcomes.

P-238
Subaortic stenosis surgery in children: our experience with
simple versus complex forms
Polo L., Aroca Á., Bret M., Sánchez R., González Á., Rey J.,
Uceda A., Arreo V., Sanz E., Villagrá F.
La Paz University Hospital, Madrid, Spain
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Introduction: Subaortic stenosis in children is the second most
frequent cause of left ventricle outflow obstruction. Usually is
progressive and clinical symptoms are mild. There is no consensus
about the best moment to operate these patients considering the
subaortic gradient and aortic insufficiency progression. We present
our experience during the period 2007-2014.
Material & Methods: Retrospective study of 43 surgeries in 40
children aged≤ 15 years. Main indication of surgery was subaortic
stenosis (isolated membrane or fibromuscular tunnel). Depending
if they had previous cardiac/great vessels surgery or not, two
groups were defined respectively named complex (n= 20) and
simple (n= 23).
Results: Complex group patients have worse subaortic stenosis
with higher gradients (89± 22 mmHg in complex, 72± 22 in
simple) and 75% tunnel predominance (70% membrane in simple
group). Children of the complex group have more associated
lesions (bicuspid aortic valve 20%, aortic coarctation 60%), and
need surgery at a younger age (57± 41 months) compared with
simple group (110± 54 months). Most of them were asympto-
matic in both groups. Operations were performed under extra-
corporeal circulation. All cases received membrane/tunnel
resection±Morrow miectomy, and also in complex group were
required more aggressive techniques (20% modified Konno or
Ross-Konno) with longer by-pass and aortic cross-clamp times.
Hospital mortality: 4,3% in simple, 0% in complex group. Mor-
bidity related to pacemaker implantation because of postoperative
atrioventricular block was 20% in complex and 0% in simple
group. Mean follow-up: 35± 24 months. Late mortality: 4,5% in
simple, 5% in complex group. Simple group had lower reopera-
tion rate during follow-up (9%) than complex group (21%). Aortic
insufficiency increases over time in both groups.
Conclusions: Subaortic stenosis resection during childhood has
good results in simple and complex forms. Surgery does not prevent
progression of aortic insufficiency, neither recurrence of subaortic
stenosis. Our mortality is low in both groups, but morbidity and reo-
peration during follow-up are higher in complex group.

P-239
Extubation has acute positive hemodynamic effects in the
unstable patients after total cavopulmonary connection
Georgiev S. (1), Balling G. (1), Ruf B. (1), Ackermann K. (1),
Kasnar-Samprec J. (2), Schreiber C. (2), Ewert P. (1)
Department for Pediatric Cardiology and Congenital Heart Disease,
German Heart Center Munich, Germany (1); Department for
Cardiovascular Surgery, German Heart Center Munich, Germany (2)

Introduction: After 2009 we aimed early extubation in all patients
following Total cavopulmonary connection (TCPC), including
the unstable ones. We investigated the acute hemodynamic effects
of timely postoperative extubation in the unstable patients
following TCPC.
Methods: Between 2009-2013 145 patients have received TCPC in
our institution; 50 exceeded the 75th percentiles for volume
requirement or inotrope score (135 ml/kg and 19 respectively) in
the first 24 postoperative hours and were defined as unstable. The
unstable patients, who were successfully extubated in the first 12
postoperative hours, were included in the study (n= 43). The
volume requirements, inotrope score, arterial pressure, cavo-
pulmonary pressure, arterial oxygen saturation and partial CO2
pressure were recorded in the first 24 postoperative hours at fixed
time points related to extubation. Their changes were analyzed
with Pearson (r-coefficient) correlation and with paired T-test
comparison of the values. Presented is the comparison between
the values 1 hour before and 1 hour after extubation.

Results:Median ventilation time of the included 43 patients was 5
(range 2-12) hours. Mean arterial pressure increased during the
first 24th postoperative hours (r= 0.50, p< 0.001) with the most
significant change occurring between 1 hour before and 1 hour
after extubation – 52+ /-7 vs. 58+ /-9 mm Hg, p< 0.001.
Cavopulmonary pressure decreased with time (r= -0.34,
p< 0.001), but no acute drop was observed with extubation –
18+ /-5 vs. 17+ /-4 mm Hg, p= 0.22. Volume requirements
decreased with time (r= -0.651, p< 0.001) with strongest differ-
ences between 1 hour before and 1 hour after extubation –
17.3 + /-15 vs. 3.4 + /-5.5 ml/kg, p< 0.001. Similar changes were
observed with the inotrope score (r= -0.47, p< 0.001) with
strongest reduction around extubation – 12.0+/-6.6 vs. 9.7+/-5.4,
p=0.008. Arterial oxygen saturation decreased slightly (r= -0.12,
p=0.03) and dropped significantly with extubation (93+/-6 vs.
89+/-8%, p=0.005). Partial CO2 pressure remained stable (r=0.06,
p=0.27) with a temporary increase in the first hour after extubation -
45+/-7 vs. 50+/-8.4mm Hg, p=0.002.
Conclusion: Extubation of the hemodynamically unstable patients
in the first hours following TCPC has beneficial hemodynamic
effects and enables an immediate reduction of the volume and inotrope
treatment. Thus, extubation can be a powerfulmanagement tool in the
stabilization of these patients.

P-240
Pulmonary valve replacement after previous TOF repair
in childhood
Lueck S. (1), Martens S. (1), Januszewska K. (2), Malec E. (2),
Tjan T.D.T. (2), Rukosujew A. (1)
Department of Cardiothoracic Surgery, Division of Cardiac Surgery,
University of Muenster, Germany (1); Department of Cardiothoracic
Surgery, Division of Congenital Heart Surgery, University of Muenster,
Germany (2)

Objectives: Patients born with Tetralogy of Fallot (TOF) being the
most common form of cyanotic congenital heart disease frequently
survive into adulthood. As pulmonary valve insufficiency is a well-
known long-term complication after surgical TOF repair in
childhood therapeutic strategies for these patients must be estab-
lished. For a long while homograft or Contegra-graft implantation
was the only therapeutical option but nowadays the implantations
of biological prostheses in pulmonary position lead to convincing
results, too. Implantation of these valves provides the opportunity
to perform valve-in-valve procedures later on.
Material: From 2000 to 2014 in the Department of Cardiothoracic
Surgery of the University of Muenster, 81 patients with previous
TOF repair in childhood needed pulmonary valve replacement
due to severe pulmonary insufficiency. Either homografts (n= 46)
or Contegra-grafts (n= 17) were routinely used till in 2011 pul-
monary valve replacement (PVR) with biological valve prostheses
(n= 18) was established. Perioperative data of these patients with
PVR was analyzed retrospectively.
Results: 18 patients of either sex at a mean age of 29 [range 5-72]
years were surgically treated for pulmonary insufficiency. The
primary operation was performed at an average of 23 [range 5-48]
years ago in childhood. Now either St. Jude Medical Trifecta™
(n= 8) or Carpentier Edwards (CE) Perimount™ prostheses
(n= 10) were implanted. Mean size of the implanted biological
prostheses was 23 [19-27] mm.
Postoperative echocardiography was used to exclude paravalvular
leckages (n= 0). A mild insufficiency of the pulmonary valve
could be identified in 5 patients (28%) – the central jets based on
the tissue valve design of the biological prostheses. Stenoses of the
valves with a mean vmax of 2.2 [1.6-2.5] m/s did not lead to
clinical symptoms or surgical interventions, respectively.
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In-hospital-mortality was 1.2% (1 pt.). This patient, the oldest one
of all (72 years) died 40 days after surgery due to a complicated
ICU-stay with long-term ventilation and renal failure. All other
patients were discharged home.
Conclusion: Pulmonary valve replacement using biological pros-
theses in patients with TOF repair in childhood is a safe and
clinically reliable therapeutic option to treat severe pulmonary
insufficiency properly.

P-241
Long term outcome of cyanotic newborns with complete
atrioventricular septal defect combined with tetralogy
of Fallot requiring a staged repair is not worse than
primary repair
Vitanova K. (1), Cleuziou J. (1), Günther T. (1), Kasnar-Samprec J. (1),
Hörer J. (1), Lange R. (1), Schreiber C. (1)
German Heart Centre Munich, Germany

Objectives: Primary repair is the preferred strategy for surgical
treatment of complete atrioventricular septal defect combined
with tetralogy of Fallot (CAVSD-TOF). However, in cyanotic
newborns, a staged procedure may be required. Long term out-
come of these patients was compared to primary repair.
Methods: Data of 56 patients with CAVSD-TOF who underwent
surgery between 1974 and 2013 were reviewed. Endpoints of the
study were mortality and reoperation. The patients were divided
into group A: staged repair, and group B: primary repair. Indica-
tion for a staged repair was mostly a cyanosis in neonates.
Results: Group A, and B comprised 31, and 25 patients, respec-
tively. In group A, 8 patients died before reaching complete repair,
and 3 are currently awaiting repair. The patients in group A were
younger at time of initial surgery (p= 0.02), and exhibited more
often cyanosis (21 vs. 5 patients, p= 0.003) compared to group B.
Survival at 10 years following initial surgery was 76.4± 8.2% in
group A, and 87.1± 7.0% in group B (p= 0.3). The freedom from
reoperation for regurgitation of the atrioventricular valve (AVVR)
at 10 years following repair was 82± 9.4% in group A, and
77± 9.0% in group B (p= 0.5). Moderate or more AVVR prior to
repair was the only risk factor for reoperation (p= 0.01).
Conclusions: Cyanotic neonates who require an urgent treatment
exhibit a similar long-term outcome after a staged repair compared
to patients after primary repair.

P-242
Extracorporeal membrane oxygenation (ECMO) to aid
cardiopulmonary resuscitation in children for cardiac
arrest occurring on the paediatric cardiology ward
Duong P., Smith J.H., Ferguson L.P.
Freeman Hospital, Newcastle upon Tyne, England

Introduction: The use of ECMO rescue therapy for children suf-
fering cardiac arrest (ECPR) has been mostly limited to arrests
occurring within the ICU, operating room or catheterisation
laboratory. At present, published evidence does not support
ECPR for arrest occurring on the ward. We hypothesised that
with good quality CPR and rapid ECPR deployment, similar
survival would be achievable in patients with cardiac disease who
arrest on the ward. Since 2005, we have had a policy of activating
ECPR for paediatric cardiology ward arrests. Our objective is to
review the outcome in this population.
Methods: Freeman Hospital is a paediatric cardiac surgical centre
that undertakes 250-300 open surgical cases per year and one
of two centres in UK undertaking heart transplantation.

Ward nursing and medical staff underwent simulation training in
ECPR and were taught to activate the team for cardiac arrest of
duration >5 min. Perfusion and surgical staff were in-house during
weekdays and on-call during weekday out-of-hours and week-
ends. Patients were transferred to ICU or operating room for
cannulation.
Patients aged< 16 years who suffered cardiac arrest on paediatric
cardiology ward and received ECPR between 2005 and 2015
were identified. ECPR was defined as ECMO established during
CPR. In addition, a patient suffering intermittent multiple arrests
during cannulation was also defined as ECPR. Survival and Pae-
diatric Cerebral Performance Category at hospital discharge were
determined from the medical record.
Results: Five children, aged 2d to 13 y, received ECPR after
cardiac arrest on the cardiology ward during 10-year period. Of
these, 2 had end-stage heart failure complicating congenital heart
disease, 2 were medical patients and one was post-surgery. The
median duration of CPR prior to ECMO was 57 min (range
45-93 min). Of the five patients, 2 (40%) survived to discharge.
The two survivors were neurologically intact at hospital
discharge (PCPC 1). Both survivors underwent transplantation
during the admission following ECPR. Two patients developed
brain death complicating cerebral oedema and one patient
died due to VAD-related haemorrhage during bridge to
transplantation.
Conclusion: Although a rare event, children who suffer cardiac
arrest on cardiology ward can survive neurologically intact with
ECPR despite prolonged periods of resuscitation.

P-243
Current Trends in the PostAnesthetic Management of
Pediatric Patients with Pulmonary Arterial Hypertension:
Results of a Survey
Chau D.F. (1), Gangadharan M. (2)
Children’s Hospital of the King’s Daughters-Eastern Virginia Medical
School, Norfolk, USA (1); University of Texas at Galveston,
Galveston, USA (2)

Introduction: Rates of perioperative cardiac arrest and death in
children with pulmonary arterial hypertension (PAH) are reported
to be 20 fold or greater than rates for all children undergoing
anesthesia for all procedures, including catheterizations. Recent
advances in the understanding of PAH, have resulted in expanded
therapeutic options and dramatic improvement in disease
prognosis and survival. This may impact the postanesthesia care
management and disposition of these patients.
Methods: A survey regarding postanesthetic practices for patients
with PAH was sent to congenital cardiac programs across the
United States via emails, text and personal communication.
Results: Thirty institutions were surveyed. 5/30 (17%) were pri-
vate practice and 25/30 (83%) were academic. 1/30 (3.3%) did
not reply. 23/29 (79%) institutions made decisions on a case by
case basis. 6/29 (21%) had formal guidelines. The guidelines of
4/6 institutions solely address those with moderate to severe pul-
monary hypertension. The responses show that postanesthetic
decisions are based on a combination of the following: (1) Sever-
ity, (2) Etiology -PAH secondary to congenital heart disease,
chronic lung disease of prematurity and congenital diaphragmatic
hernia being considered less fragile than primary PAH, (3) Pro-
cedure complexity -specific mention of airway procedure or
intubation as intensive care unit (ICU) admission. Most guidelines
recommend bypassing the postanesthetic care unit (PACU) when
admitting to ICU for postanesthetic recovery. If PACU stay
happens prior to ICU admission, a detailed sign off is emphasized.
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No institution specifically reported to have a “blanket policy” for
admission of every patient with PAH, although 2 institutions
report that almost all of their patients with PAH stay in house
postanesthetic, with most of them admitted to the ICU.
Conclusions: As the medical management of pediatric PAH con-
tinues to improve, the perianesthetic care of these patients must
evolve with it. Even in this high risk patient group, an indis-
criminative overly conservative approach for every patient with
this diagnosis is unlikely to be in their best interest. The national
trend in current practices gathered from the survey seems to reflect
this evolution of care. As this paradigm shifts, evidence-based
guidelines are needed to guide these children’s perianesthetic care.

P-244
It was not discrete examination findings but
disadvantageous conditions before repair which was
related to postoperative pulmonary venous obstruction
in patients with simple total anomalous pulmonary
venous connection
Hamamichi Y., Kanagawa N., Toyokawa T., Tanaka T., Hirano Y.,
Aoki H., Kawazu Y., Inamura N., Kayatani F., Iwai S., Kawata H.
Osaka Medical and Research Institute for Maternal and Child Health,
Osaka, Japan

Introduction: Pulmonary venous obstruction (PVO) occurs after opera-
tion of total anomalous pulmonary venous connection (TAPVC)
despite surgeon’s ingenuity. We empirically suppose postoperative
PVO (postop-PVO) has relevance to preoperative PVO (examination
findings which indicate obstructive lesion). We investigated what
preoperative conditions are related to postop-PVO.
Methods: The medical records of 44 TAPVC patients after repair
were reviewed (supracardiac 20, infracardiac 14, cardiac 8, and
mixed 2). All surgeries were performed by a same operator
between 1993 and 2008. We defined PVO as either vertic vein
velocity exceeding 2.0 m/s or vertical vein flow being continuous.
Patients were divided into two groups: postop-PVO (n= 11); no
postop-PVO (n= 33). Preoperative conditions influencing
postop-PVO were determined.
Results: In univariate analysis postop-PVO was related to follow-
ing factors: prolongation of preoperative respiratory support
(>1 day, 36% vs. 3%; p= 0.010), early ages at repair (≤ 12 days,
72% vs. 27%; p = 0.012), light body weight at repair (≤ 3.0 kg,
55% vs. 18%; p = 0.05), small cardio-thoracic ratio (≤ 0.49, 45%
vs. 6%; p = 0.067), and inotropic support (27% vs. 6%; p= 0.090).
After multiple logistic regression analysis postop-PVO was inde-
pendently associated with an odds ratio of 21.9 (p= 0.016) for
respirator support on a prolonged time and 6.3 (p= 0.032) for light
body weight at operation. Following preoperative factors had no
relation to postop-PVO, such as type of TAPVC, dimension of left
ventricle, echocardiographic PVO, degree of pulmonary congestion,
intensity of pulmonary hypertension. Similarly, operative method, and
learning level of operator were not significantly related to postop-
PVO. If TAPVC patients had no risk factors, only 4% of patients had
PVO after repair. However, if TAPVC patients had two or more
factors, 75% of patients had postop-PVO.
Conclusions: Contrary to our exception, factors which indicated
preoperative PVO (small left ventricule, and pulmonary conges-
tion), and even direct evidence of PVO by echocardiograms were
not significantly related to postop-PVO. Postop-PVO was asso-
ciated with bad conditions as pre-operation. Patients with more
than two risk factors suffered postop-PVO with high rate. We
should mind more than one disadvantage rather than every single
finding of examination to predict post-op PVO in patients before
TAPVC repair.

P-245
Unbalanced pulmonary stenosis and pulmonary
circulation disturbance persists in patients after Fontan
who underwent Norwood-Glenn following bilateral
pulmonary banding
Hamamichi Y., Kanagawa N., Toyokawa T., Tanaka T., Hirano Y.,
Aoki H., Kawazu Y., Inamura N., Kayatani F., Iwai S., Kawata H.
Osaka Medical and Research Institute for Maternal and Child Health,
Osaka, Japan

Introduction: In patients with hypoplastic left heart syndrome
(HLHS) and the relative disease, we perform bilateral pulmonary
artery banding (BPAB) as 1st palliation. As 2nd palliation we
previously selected Norwood-Glenn (N-G). On acute stage
severe stenosis of left PA frequently occurred. We assessed whe-
ther pulmonary circulation disturbance persisted after Fontan in
patients who underwent N-G following BPAB.
Methods: We defined BPAB group (n= 15) as patients who
underwent BPAB as 1st palliation, N-G as 2nd palliation, and
attained to Fontan procedure. We also defined non-BAP group
(n= 72) as patients who got to Fontan through strategy other than
BPAB during the same period (between 2007 and 2013). Cardiac
catheterization was performed in stable periods after Fontan. The
following indexes were calculated with the arterial carbon dioxide
pressure and arterial oxygen pressure (PaO2) which were mea-
sured during cardiac catheterization: value of alveolar to arterial
oxygen tension (AaDO2), RI (AaDO2/PaO2), and P/F (PaO2/
0.21). Cardiopulmonary functions were compared between two
groups.
Results: As for pulmonary circulations diameter of left PA was
smaller in BPAB after Fontan (59% vs. 86%, p< 0.001). Index of
PA was also smaller in BPAB (162 vs. 248 mm/m2, p= 0.0063).
However, there were no significant differences in diameter of
right PA. In BPAB AaDO2 was significantly higher (35 vs. 29
mmHg). In BPAB the number of patients with inferior RI (>40)
was larger (80% vs. 32%, p <0.001); that with inferior R/F (<322)
was larger (40% vs. 13%, p= 0.028). Consequently, saturation
oxygen of aorta was lower in BPAB (92% vs. 94%, p= 0.0077).
Smaller major ventricles significantly existed more in BPAB.
Other cardiac functions were not significantly different. In BPAB
levels of gamma-glutamyl transpeptidase were increased (98 vs.
68U/L, p= 0.024), and levels of prothrombin time decayed (67 vs.
74%, p= 0.028).
Conclusions: Our study showed stenosis of left PA persisted after
Fontan in patients who underwent N-G following BPAB. Uni-
lateral stenosis of PA would cause ventilation-perfusion mismatch,
which resulted in oxygenation disturbance. Furthermore, con-
siderable smallness of PA might lead to venostasis, which is related
to hepatic disturbance. From a long-term perspective on pul-
monary circulation, we should select strategy by which pulmonary
arteries are grown.

P-246
Results of atrioventricular valve repair in patients with
functional single ventricle
Bercu G., Tamisier D., Raisky O., Vouhé P.
Necker Hospital, Paris, France

Introduction: Significant atrioventricular valve (AVV) regurgitation
is known as a risk factor for mortality and poor long-term outcome
following modified Fontan operation in patients with functional
single ventricle.
Methods: Between 2000 and 2014, 24 consecutive Fontan candi-
dates underwent AVV repair. A retrospective study was carried out
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to evaluate the indications for AVV repair, the techniques of repair
and the clinical outcome.
Results: All patients had a functional single ventricle: left-dominant
(9 pts-37%), right-dominant (6 pts-25%), unbalanced atrioven-
tricular septal defect (4 pts-17%) and double inlet ventricle (5 pts-
21%). AVV regurgitation was evaluated by echocardiography and
graded as significant (> grade 2) in all patients. A staged strategy for
Fontan was applied; 18 patients (75%) reached Fontan completion.
Primary AVV repair was performed at an age ranging from 11 days
to 16 years (median: 5.4 yrs) and the timing was variable: before
bidirectional Glenn (BDG) in 2 pts (8%), at the time of BDG in
9 pts (38%), between BDG and Fontan in 5 pts (21%) and at the
time of Fontan completion in 8 pts (33%). Various techniques for
AVV repair were used: annuloplasty (11 cases), commissuroplasty
(9 cases), closure of cleft, fenestration or indentation (9 cases),
edge-to-edge repair (3 cases), chordal shortening (1 case) and valve
closure (4 cases).
There were two deaths (8.3%): one early cardiac death and one
late non-cardiac. 6 patients (25%) underwent 8 reoperations for
recurrent regurgitation. The first reoperation included re-repair in
3 patients and AVV replacement in 3 patients. The second reo-
peration included repair in 1 patient and replacement in 1 patient.
At last follow-up (mean follow-up: 9.9 years), 3 patients had sig-
nificant (> grade 2) residual AVV regurgitation, 4 patients had
valve replacement, ventricular dysfunction was present in 5
patients and one patient had had heart transplantation.
Conclusions: In Fontan candidates, early repair of significant AVV
regurgitation is essential to minimize volume overload and pre-
serve ventricular function. AVV repair provides acceptable results
and the need for reoperation is relatively low. Valve replacement,
if needed, remains a valuable option.

P-247
Double Outlet Right Ventricle with Non-Committed
Ventricular Septal Defect
Villemain O. (1), Bonnet D. (1), Vergnat M. (2), Ladouceur M. (1),
Lambert V. (2), Jalal Z. (1), Vouhé P. (1) et Belli E. (2)
M3C-Necker Enfants malades, Université Paris Descartes, Sorbonne
Paris Cité, Paris, France (1); Centre Chirurgical Marie Lannelongue,
M3C, Université Paris Sud, Le Plessis Robinson, France (2)

Objective: The management of Double Outlet Right Ventricle
(DORV) associated with anatomically non-committed Ventricular
Septal Defect (NCVSD) constitutes a surgical challenge. The limits for,
and the specific outcomes after anatomical versus univentricular repair
still remain to be established.
Methods: Between 1993 and 2011, 35 consecutive patients pre-
senting with DORV/NC-VSD and 2 adequately sized ventricles
were included into the study at two centers forming the National
Referral Center. The selection criteria included the absence of
outflow tract VSD: 21 inlet (4 complete atrio-ventricular septal
defect (AVSD)), 9 muscular and 5 perimembraneous. RVOTO
was present in 18/35 (51%). Twenty patients had undergone 25
initial palliative procedures.
Results: Anatomical repair by means of intraventricular baffle
construction was performed in 23 (Group l) at a median age of
10.5 months. VSD was surgically enlarged in 11 (48%). An asso-
ciated RVOT reconstruction was required in 11 and Arterial
Switch Operation (ASO) was done in 5. The remaining 12
patients underwent univentricular palliative repair (Group ll).
There were 4 hospital deaths (11.4%): 3 in Group l and one in
Group ll (p= .06). 8/20 survivors of group l patients underwent 13
reoperations after a median delay of 24 months, with subaortic
stenosis being the main cause for reoperation (6/8). There was one

late death in group 2. At last visit, all survivors were in NYHA class
l-ll. Ten years actuarial survival rate and freedom from reoperation
were respectively 74.7±5% and 58± 5% in Group l, and, 80± 7%
and 71± 7% in Group ll. Univariate analysis showed that AVSD
and/or isolated mitral cleft were associated with death (p= .04)
and need for reoperation (p= .038).
Conclusions: Despite the need for complex procedure and the high
incidence of reoperation for subaortic obstruction, our results
suggested the long-term advantages of anatomical repair in
DORV with NCVSD. The presence of associated AVSD and/or
isolated mitral cleft was the only risk factors for mortality and
reoperation.

P-248
Early andMidterm results of aortic root translocation using
pivot rotation technique for complex forms of TGA
Ide Y., Masaya M., Maiko T., Hiroki I., Kanno Y., Kenta I.,
Kisaburo S.
Mt. Fuji Shizuoka Children’s Hospital, Shizuoka, Japan

Objectives: To clarify the early and midterm results of aortic root
translocation (ART) using “pivot rotation technique” in children
with complex forms of TGA.
Methods: A retrospective review of 6 patients who underwent
ART in our institute from January 2006 to December 2013. ART
has been applied for patients with d-TGA (3), DORV (2), ccTGA
(1) having LVOTO and small/remote VSD. Seven palliative
procedures had been performed in 5 patients previously. The
principal details of the operation are as follows; The aortic root was
partially excised from the RV and only one coronary artery button
was detached. Then the root was translocated over the LV by
rotating it around the un-detached coronary pivot. After the
re-implantation of detached coronary artery and VSD closure,
RVOT is reconstructed.
Results: Median age and body weight at ART was 1.8 (0.6 ~ 5.0)
years and 10.1 (7.5 ~ 14.6) kg, respectively. Their aortic and pul-
monary valvular size was 4.47 (2.47 ~ 6.08) and -3.76(-5.45 ~ -0.9)
in z-score. RVOT reconstruction was achieved with a tricuspid
handmade ePTFE graft (3) or native pulmonary valve (3)
(= double root translocation:DRT). One patient required pace-
maker implantation for complication of complete AVB. With a
median follow-up of 2.0 (1.3 ~7.6) years, there were no early or
late deaths. One patient required reoperation for pulmonary
valvular stenosis 4.3 months after DRT. None of the patients have
developed aortic regurgitation, LVOTO, nor coronary problems
during the follow-up.

Figure.
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Conclusions: ART using pivot rotation technique will be a good
surgical option for complex forms of TGA. Long-term benefits
need to be evaluated with a longer follow-up.

P-249
Recovery of the left ventricle and mitral valve function
long after repair of anomalous origin of left coronary artery
from pulmonary artery
Pechilkov D. (1), Georgiev S. (2), Latcheva A. (1), Velkovski I. (1),
Mitev P. (1), Lazarov S. (1)
National Heart Hospital – Sofia, Bulgaria (1); Deutsches Herzzentrum -
Munchen, Germany (2)

Background: The aim of this study is to evaluate long term results
after surgical repair of anomalous origin of left coronary artery
from pulmonary artery (ALCAPA) in children. We focused on the
function of both left ventricle and mitral valve.
Methods: Medical files of patients operated for ALCAPA for
twenty seven years period (1987-2014) were retrospectively ana-
lyzed. Echocardiography measurements of left ventricle (LV) and
mitral valve (MV) function preoperatively, at discharge, at 3 and
12 months after operation and at last visit were collected. The
results in two groups – survivals and nonsurvivals were analyzed
and compared. Data are presented as medians with range or
means± standard deviation. A parametric paired samples T-test
integrated in the statistical software SPSS v.19 was used. A value of
p≤ 0,05 was considered significant.
Results: For a period of 27 years 26 children underwent surgery for
ALCAPA. Median age at surgery was 5,5 months (range 0-111
months).All patients underwent establishment of a two-coronary
circulation by direct reimlantation (n= 16) or by intrapulmonary
tunnel technique (n= 10), with concomitant mitral valve repair in
two cases. 6 patients died. The age of nonsurvivors was lower than
survivors: 3,5 (2-6) versus 9 (0-111) months, p= 0,05. All non-
survivors had moderate or severe mitral regurgitation (MR) pre-
operatively and higher LV diastolic diameter (LVDD) z score than
survivors: 11,3 (9-14,6) versus 6 (1,9-13,1),p=0,003. Median follow
up was 79 months (4-178). At last follow up, all survivors were
asymptomatic with LVDD z-score near normal: 0,3 (0-2,4) versus 6,8
(1,9-14,6) preoperatively p=0,001; and normal LV EF: 66% (61-78)
versus 40,5% (16-70) p=0,001. 22 patients had moderate or severe
mitral regurgitation at initial presentation and it eventually regressed to
non significant in all survivors p=0,001. No subsequent interventions
on the coronary arteries or mitral valve were needed.
Conclusion: In our institution operative treatment of ALCAPA
with establishment of two coronary circulation without MV repair
leads to normalization of LV dimentions and systolic function and
improvement of MR in surviving patients. Mortality is related to
low age and associated higher degree of LV dysfunction.

P-250
Lung Ultrasound: A New Toll for the Diagnosis of
Retro-Sternal Clots in Children Undergoing Cardiac Surgery
Cantinotti M. (1), Giordano R. (1), Assanta N. (1), Crocetti M. (1),
Marotta M. (1), Pak V. (1), Murzi B. (1), Spadoni I. (1),
Gargani L. (2)
Fondazione G. Monasterio CNR-Regione Toscana, Massa and Pisa,
Italy (1); Institute of Clinical Physiology, National Research Council,
Pisa, Italy (2)

Background: Lung ultrasound (LUS) is gaining consensus as a useful
tool for detecting many pulmonary abnormalities; however, its use
in pediatric cardiac surgery remains extremely limited.

Methods: From January 2014 to October 2014, 270 LUS examinations
has been performed in 85 children and young adults (mean age
24.8±73 months) after cardiac surgery for congenital heart disease at a
single Center. LUS was performed with a linear 9 MHz probe (Philip
IE-33) following the 8-zone scheme. At the beginning LUS was
performed to evaluate common pulmonary complications after cardiac
surgery (i.e. pleural effusion, diaphragmatic paralysis, pneumothorax).
With time, particularly after the first case of incidental diagnosis of
retro-sternal clot, we extended to the evaluation of retro-sternal clots/
hematomas.

Figure. Case-1. A large (40× 25 mm) retro-sternal clot, mainly
located in the right hemithorax with no clear relationship with
heart is visualized at LUS and was confirmed at CT scan (B).
The clot is delineated superior by the sternum/ribs and inferior
by the pleural line.
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Results:Retro-sternal clots were diagnosed in 21 (25%) at different
times after surgery.
In 2 cases clots were of large size squeezing the lung and causing
difficult to extubation and required surgical revision. In 6 cases
clots were moderate to large causing a mild compression to
the heart and/or lungs. Since patients were only mildly
symptomatic we decided on echographic follow-up alone and a
reduction of clots was noted. In the remaining cases, the majority
of our serie (70%), clots were small with no haemodynamic con-
sequences. All clots with no heart compression, although voluminous,
were not diagnosed at trans-thoracic echocardiography, and at
x-Ray they were misinterpreted as atelectasis/effusion. In cases with
heart compression the presence of clots was usually suspected at trans-
thoracic echocardiography, but only LUS allowed to clearly define
their nature, the spatial relationship and linear quantification.
Conclusions:LUSmay lead to a new diagnosis of unknown retro-sternal
clots as well as a better definition of those incidentally detached at
echocardiography, potentially leading to less need for more complex,
ionizing and expensive examinations. Prospective studies are needed to
clarify the potential/limitations of LUS in pediatric cardiac surgery.

P-251
Total Anomalous Pulmonary Venous connection
combined with Congenital Diaphragmatic Hernia and Left
Lung Hypoplasia
Wu S.J., Wang N.L.
MacKay Memorial Hospital, Taipei, Taiwan

Introduction: Total anomalous pulmonary venous connection
(TAPVC) with congenital diaphragmatic hernia (CDH) and left
lung hypoplasia is a rare disease entity. Severe respiratory com-
promise will happen after birth. Here, we reported a newborn case
with these complex problems successfully treated surgically. Cur-
rently, over 13 years after surgery, the patient is a teenager now
and is in functional class I of New York heart association.
Method: A male newborn, body weight 2.2 kg, suffered from
respiratory distress with desaturation after birth. Endotracheal
tube was inserted and the ventilation was kept acceptably by
the effort of pediatric doctors. Chest x ray showed haziness
of left lung field where bowel gas was noted. CDH was
diagnosed. After general condition was stabilized, repair of
left hemi-diaphragm was performed at 4 days of age. During
surgery, a left posterolateral defect of diaphragm about 5 cm
times 3 cm was noted. The abdominal organ was pull down.
The defect was repaired with prolene suture continuously.
However, after surgery, the patient was still desaturated. We
arranged echocardiography which showed cardiac type of
TAPVC, atrial septal defect, patent ductus arteriosus (PDA) and
hypoplastic left pulmonary artery (LPA). We arrange cardiac
repair for him at 7 days of age. TAPVC repair with PDA
ligation were performed smoothly. Because the LPA was very
diminutive, we could not do anything for that. Sternum was
approximated immediately after surgery. This patient recovered
uneventfully. When he was 1 year old, he received another
surgery for pyloric stenosis and adhesion ileus.
Result: Currently, he is over 13 years old with good activity and is
in functional class I of New York heart association and is pinkish.
CT scan was followed up 13 years after repair of CDH and
TAPVC and showed growth of LPA from diminutive size to
4 mm in diameter.
Conclusion: TAPVC with CDH and left lung hypoplasia is a rare
disease entity with a very critical condition. Surgery is the only
treatment of choice. If the patient can stand the surgeries well, the
long-term survival can be anticipated.

P-252
Impact of postoperative hemodynamics on cerebral blood
flow,microcirculation and oxygenmetabolism in neonates
and infants after repair or neonatal palliation of complex
congenital heart disease
Neunhoeffer F. (1), Sandner K. (1), Wiest M. (1), Kumpf M. (1),
Haller Ch. (2), Schlensak Ch. (2), Sieverding L. (1), Hofbeck M (1)
Department of Pediatric Cardiology, Pulmology and Pediatric Intensive
Care Medicine, University Children’s Hospital Tübingen, Germany (1);
Department of Thoracic, Cardiac and Vascular Surgery, University
Hospital Tübingen, Germany (2)

Objectives: Cerebral protection is a major issue in the perioperative
treatment of infants with complex congenital heart defects (CHD)
or functional univentricular heart (UVH). Combined laser-
Doppler spectroscopy and photo-spectrometry allows tran-
scranial monitoring of regional cerebral oxygen saturation (cSO2)
and relative cerebral blood flow (rcFlow). The aim of this study
was to analyse differences in cerebral blood flow (CBF), cerebral
microcirculation (rcFlow) and cerebral oxygen metabolism
(CMRO2) after biventricular repair or palliative surgery.
Methods: In 43 neonates and infants after repair of biventricular
CHD (n= 30) or neonatal palliation of UVH (n= 13) cSO2, rcHb
and rcFlow were measured 24-36 hours after surgery. CBF was
assessed by duplex sonography. The amount of diastolic run-off
(DRO) was calculated by a quotient of systolic and diastolic blood
pressure. Cerebral fractional tissue oxygen extraction (cFTOE)
was determined. CMRO2 was calculated from CBF and
approximated CMRO2 (aCMRO2) was calculated from rcFlow.
Results: cSO2 (54.64% (35.67-64.02) vs 59.72% (44.47-81.70);
p= 0.000325), CBF (20.55 ml/100 g/min (9.70-38.60) vs
29.40 ml/100 g/min (9.10-54.00); p= 0.002) and SaO2 (81.70%
(71.70-91.70) vs 98.00% (91.40-99.50); p= 0.000000) were sig-
nificantly lower after neonatal palliation of UVH compared to
biventricular repair of complex CHD, whereas Hb (14.95 g/dl
(10.50-17.00) vs 12.10 g/dl (9.00-17.30); p= 0.000001) was sig-
nificantly higher in patients after neonatal palliation. rcFlow
(69.72 AU (42.49-165.25) vs 76.96 AU (41.23-168.12);
p= 0.064339), cFTOE (0.34 (0.24-0.82) vs 0.38 (0.17-0.55);
p= 0.627186) showed no significant difference. aCMRO2 was
significantly lower in patients after neonatal palliation compared to
biventricular repair (3.96 AU (2.07-6.31) vs 4.93 AU (2.15-
15.62); p= 0.017792). CMRO2 showed a trend towards lower
values after neonatal palliation (1.59 ml/100 g/min (0.64-3.05) vs
1.79 ml/100 g/min (0.24-3.17); p= 0.214227). There was a sig-
nificant negative correlation between cSO2 and CBF and DRO
(p= 0.000702; p= 0.044526).
Conclusions: Cerebral oxygen saturation, CBF and a CMRO2 are sig-
nificantly lower in patients with UVH after neonatal palliation as
compared to children following biventricular repair. These findings
provide an explanation for the increased cerebral vulnerability tominor
changes in the hemodynamics in infants with UVH.

P-253
Abstract withdrawn

P-254
Meta-Analysis of Carvedilol versus Conventional
Treatment in Children with Systemic Ventricle Systolic
Dysfunction
Prijic S. (1), Kosutic J. (1), Vukomanovic V. (1), Prijic A. (2),
Vujic A. (3), Jovicic B. (1), Ninic S. (1), Kuburovic V. (1)
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Mother and Child Health Institute of Serbia, Belgrade, Serbia (1);
Medical Center “Dr D. Misovic – Dedinje”, Belgrade, Serbia (2);
Clinical Center Kragujevac - Pediatric Clinic (3)

Introduction:Numerous randomized clinical trials in adults with chronic
heart failure demonstrated favorable effect of beta-blockers. Treatment
in children with systemic ventricle systolic dysfunction includes beta-
blockers (carvedilol), although benefit was not recognized sufficiently
(mainly due to limited number of pediatric patients).
Methods: We performed meta-analysis, aimed to compare carvedilol
and conventional treatment (i.e. digoxin, diuretics, ACE inhibitors)
with respect to clinical and echocardiographic outcome in children
with chronic heart failure due to impaired systemic ventricle systolic
function.We have systematically searched theMedline/PubMed and
Cochrane Library for the prospective/observational clinical trials on
carvedilol and standard treatment efficacy in pediatric (up to 18 years)
heart failure patients. Mean differences for continuous variables, odds
ratios for dichotomous outcomes, heterogeneity between studies and
publication bias were calculated using Cochrane Review Manager
(Rev Man 5.2).
Results: After screening of 391 publications, total of 8 prospective/
observational studies (with 516 patients) met established criteria. At the
start of studies, there were no differences in the left ventricular end-
diastolic diameter (p=0.17), ejection fraction (p=0.99) and fractional
shortening (p=0.30) between groups. However, at the end of studies,
significantly better ejection fraction (difference 5.2%; 95% CI: 2.4-
7.9%; p= 0.0003) and fractional shortening (difference 3.4%; 95%CI:
1.7-5.1%; p <0.0001) was demonstrated in the carvedilol vs. control
group. Decrease in the end-diastolic diameter was better during the
carvedilol treatment, but without statistical significance. Odds ratio
for chronic heart failure related mortality/heart transplantation
secondary to carvedilol was 0.52 (95% CI: 0.28-0.97; p=0.04), with
non-significant heterogeneity between studies and no impact of
publication bias. Our analysis showed that carvedilol could prevent 1
death/heart transplantation by treating 14 pediatric patients with
impaired systemic ventricle systolic function. In addition, odds ratios
for clinical improvement and worsened clinical outcome secondary
to carvedilol were 1.54 (95% CI: 0.98-2.43; p=0.06) and 0.60 (95%
CI: 0.36-1.00; p= 0.05) respectively.
Conclusions: To the best of our knowledge, our meta-analysis
demonstrated, for the first time, clinical outcome and mortality/
heart transplantation benefits in carvedilol vs. conventional treatment
group of pediatric patients with chronic heart failure.

P-255
Clinical characteristics and outcomes of cardiac disease in
Barth Syndrome: the 10 year UK experience
Kang S-L., Forsey J., Walsh M., Dudley D., Tsai-Goodman B.
Bristol Royal Hospital for Children, Bristol, United Kingdom

Objective: Barth syndrome (BTHS) is an X-linked disorder char-
acterized by cardiomyopathy, neutropenia, skeletal myopathy, and
growth delay. This study aims to describe our clinical experience
and outcome of cardiac disease in BTHS.
Methods: A retrospective study was performed to evaluate the cardiac
status in all patients with BTHS in the UK over a 10 year period. Data
collected included demographics, clinical course, echocardiographic
and electrographic parameters. Serial echocardiographic data were
analysed to assess trend in myocardial function and morphology. Strain
analysis was performed during the most recent echocardiogram.
Results: 26 patients were included in the study. The median age of
the 22 surviving patients at the time of evaluation was 12.6 years
(range 2.0 to 23.8 years). Seven patients underwent cardiac
transplantation at a median age of 3.6 years (range 0.33 to 11.9

years) and 6 recipients are alive at last follow up with good cardiac
function. Four patients died at a median age of 2.13 years (range
0.67-4.22 years), and all deaths were related to cardiomyopathy.
The 5 year survival rate was 85%, and no deaths were observed
after 5 years of age. 92% (24/26) of patients presented with car-
diomyopathy; whilst one had profound lactic acidosis and another
had a positive family history of BTHS. Left ventricular diastolic
dimension and systolic function measured by fractional shortening
tended to normalise and stabilise after the first 3 years of life in the
majority of patients. However, patients with BTHS (n=16) had sta-
tistically significant reduction in global longitudinal and circumferential
strain compared to controls (n=18), p<0.001, despite normal frac-
tional shortening and ejection fraction. There was also significantly
reduced apical rotation or reversed apical rotation, p=0.001; and
reduced LV torsion, p=0.046, in the patient group.
Conclusion: There is a broad spectrum of cardiac phenotype in
BTHS, however longer term outcome in our cohort suggest good
prognosis after the first 5 years of life, with the majority of patients
remaining asymptomatic and recovering normal cardiac function
by conventional echocardiographic measures independent of
heart failure medication. However, strain imaging may provide
valuable insight into the abnormal myocardial mechanics in Barth
cardiomyopathy and potentially aid management.

P-256
A neonatal case of myocarditis associated with
Campylobacter jejuni enteritis
Devinck A. (1), Panzer J. (1), De Wolf D. (1), Dewals W. (2)
Universitair Ziekenhuis Gent, Ghent, Belgium (1); Universitair
Ziekenhuis Brussel, Brussels, Belgium (2)

Introduction: In Western countries, bacterial causes of myocarditis
are uncommon. Case reports in adult population are rare. To the
best of our knowledge no neonatal cases or treatment guidelines
are available. We present our experience in a neonate who
developed a myocarditis, associated with a Campylobacter jejuni
enteritis and bacteraemia.
Case: Six days after the onset of acute diarrhoea, a three-week-old,
previously healthy female neonate presented with tachypnoea and
feeding difficulties. At the emergency department she developed a
cardiorespiratory arrest. Advanced cardiac life support was initi-
ated, with on-going need for inotropic support at the intensive
care. A wide spectrum antibiotic treatment was administered. A
positive blood culture confirmed bacteraemia with Campylo-
bacter jejuni. Transthoracic echocardiography revealed a dilated
left ventricle with poor contractility. Holter monitoring revealed
numerous runs of atrial tachycardia. Clinical diagnosis of bacterial
myocarditis was based upon signs of heart failure combined with
left ventricular dilatation, leucocytosis, arrhythmia and a positive
Campylobacter jejuni blood culture. Upon early clinical and
echocardiographic recovery, within a few days since her admis-
sion, a relapse occurred. Inotropic support was mandatory over a
period of 2 months, without any signs of recovery. High dose and
long-term intravenous antibiotics were administered. Forty days
upon admission, immunoglobulin therapy at 1 g/kg/day was
initiated during three days. Gradually inotropic support could be
weaned successfully. Further treatment included an angiotensin
converting enzyme inhibitor and a loop diuretic. One year after
the event she recovered a normal heart function.
Conclusions: Underlying pathophysiology of myocarditis caused by
Campylobacter jejuni is unclear. The time interval between the
enteritis and the initial cardiac involvement was short, suggesting an
initial directmyocardial injury and supporting our choice for prolonged
aggressive antibiotic treatment. This myocarditis seemed to have a
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biphasic course. One possible explanation could be an immune
mediated relapse and although immunoglobulin treatment was not
implicated in other cases of bacterial myocarditis and their benefit is not
proven in viral myocarditis, our patient recovered gradually after
administration. Natural disease course cannot be excluded. Despite
prolonged inotropic support, complete recovery occurred.

P-257
Maternal derived anti SS-A antibody as a possible etiology
of secondary dilated cardiomyopathy associated with
congenital left bundle brunch block
Sakaguchi H., Hayama Y., Tsujii N., Miyazaki A., Hoashi T.,
Kagisaki K., Ohuchi H.
National Cerebral and Cardiovascular Center, Suita city, Osaka, Japan

Introduction:Maternal derived anti SS-A antibody affects the fetal heart
by initiating a series of events leading to cardiac inflammation, fibrosis
and calcification, and eventual blockage of signal conduction at the
atrio-ventricular node. Herein we report two infants with dilated car-
diomyopathy with left bundle branch block (LBBB) associated with
maternal derived anti SS-A antibody in whom clinical status dramati-
cally improved after cardiac re-synchronization therapy (CRT).
Methods: We present two cases of infantile cardiomyopathy
with LBBB.
Results: Case 1; A 5 months-old baby was addressed with severe
heart failure and a 1 month history of poor feeding and failure to
thrive (body weight; 4 kg). He was referred to our hospital after
the medical treatment of acute heart failure for further manage-
ment of cardiomyopathy. The electrocardiography (ECG)
revealed LBBB pattern with QRS duration of 140 ms and the
echocardiography showed a typical septal flash (Fig. 1). He
underwent CRT pacemaker implantation by thoracotomy.
7 weeks after the CRT, B-type natriuretic peptide decreased to 38
from 2,200 pg/ml and left ventricular ejection fraction improved
to 55 from 19%. His ECG at the age of 7 days of life also revealed
LBBB pattern with QRS duration of 100 ms. The titer of the anti
SS-A antibody was 63 U/ml, and his mother’s titer was over
10,000U/ml. Case 2; A 3 months baby was referred to our hospital
after initial therapy for cardiogenic shock. A laboratory data revealed
metabolic acidemia and disseminated intravascular coagulation (DIC).
The ECG revealed LBBB pattern with QRS duration of 120ms and
the echocardiography showed a typical septal flash (Fig 1). She
underwent CRT pacemaker implantation by thoracotomy after break
away from DIC. After CRT, we successfully weaned off the

mechanical ventilation. And now we started medical treatment for
chronic heart failure. The titer of the anti SS-A antibodywas 299U/ml,
and her mother’s titer was over 10,000U/ml.
Conclusions: Congenital LBBB associated with maternal derived
anti SS-A antibody may cause mechanical ventricular dyssyn-
chrony and heart failure. That means the electrical and mechanical
re-synchronization of the ventricle improves clinical status as well
as cardiac function in these infants.

P-258
Dilated Cardiomyopathy in hospitalized children - a single
center experience from Poland
Wierzyk A. (1,2), Litwin L. (1,2), Rycaj J. (2), Chodór B. (2),
Białkowski J. (1,2)
School of Medicine with the Division of Dentistry in Zabrze, Department
of Congenital Heart Diseases and Pediatric Cardiology, Silesian Center
for Heart Diseases in Zabrze, Medical University of Silesia, Katowice,
Poland (1); Department of Congenital Heart Diseases and Pediatric
Cardiology, Silesian Center for Heart Diseases in Zabrze, Poland (2)

Background: Dilated cardiompyopathy (DCM) is one of the most
common causes of the heart failure in children and one of leading
reasons for the heart transplantation in this population. The pre-
valence of DCM in Polish children remains unknown and a
national-based registry of DCM does not exist so far.
Methods: A retrospective study of 88 children and youth (41% of
girls and 59% of boys) admitted with confirmed DCM from 2008
to 2014 to a single center was performed. Patients’ median age on
the first admission was 2 years (2 months - 17 years). The diagnosis
was made on a basis of echocardiographical findings in all patients.
In a further evaluation a computed tomography was performed in
8 patients and a magnetic resonance imaging in 5. Etiology,
administered treatment and mortality were evaluated.
Results: Idiopathic DCM was diagnosed in the majority of cases
(28 patients; 31,82%). Among identified causes of DCM there
were left ventricular noncompaction (NCLV) (confirmed in 21
patients, including 3 with Barth syndrome – 23,86% and under
evaluation in another 13 – 14,77%), myocarditis (18 patients;
20,45%), myocardial infarction (4 patients; 4,55%), arrhythmia (3
patients; 3,41%) and drugs (1 patient; 1,14%). 87 patients were treated
with at least one pharmacological agent. ACE inhibitor was adminis-
tered in 75 patients (85,22%), β-blocker in 77 (87,50%), steroidal
antimineralocorticoid in 79 (89,72%), diuretic in 47 (53,40%). A group
of 70 patients (79,55%) received combined treatment with ACE
inhibitor and β-blocker. 30 patients (34,09%) were listed for the
transplantation, including 8 with NCLV (26,66%). 15 children
(17,04%) underwent heart transplantation, 7 of them (46,66%)
required mechanical circulatory support as a bridge. Overall mortality
was 9,09% (8 patients, including 1 after heart transplantation). Our
research as a retrospective and single-centre has some biases.
Conclusion: The number of patients with NCLV as a cause of DCM
in presented data is considerable (over 20%). Despite the optimal
pharmacological treatment the quick progression to the end-stage heart
failure was often observed in the studied group. Further research to
assess morbidity and prognostic factors in DCM is necessary.

P-259
The perception of self-efficacy in a collective culture:
adolescents and young adults with corrected congenital
heart defects choosing a career in Bolivia
Freudenthal E. (1), Heath A. (1), Sticker E. (2)
Kardiozentrum, La Paz, Bolivia (1); Herzzentrum, Universität zu
Köln, Germany (2)Figure 1.
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Introduction: The aim of this study is to identify specific cultural
beliefs in young Bolivian patients with congenital heart defects
(CHD), which influence the perceived self-efficacy to cope with
their condition, as they choose a career.
Bolivia is inhabited mostly by Quechua (45.6%) and Aymara
(42.4%) populations, who practice collective traditions and whose
beliefs include expressing external locus of control, magical
thoughts, ritualistic offerings, and faith in the devil as well in
Mother Earth. Aymaras developed a hybrid identity and culture as
a response to domination by the Incas, then by the Spaniards, and later
by authoritarianism. Nowadays globalization, economic growth,
media acculturation and migratory processes are transforming values,
habits and identities of the natives. The hegemony of individualism
over collectivism seems to be developing in the cities.
Methods: Follow-up study with three testing phases, using
descriptive and non-parametric methods in a qualitative and
quantitative design. The sample is intentional and includes 21
patients (16-31 years of age) from Kardiozentrum in La Paz.
Results: The study reveals that 38% of the patients show dis-
concertment with their health and career development, including
shortages in self-regulation, coping and self-efficacy or the sense of
personal competence to deal effectively with a variety of stressful
situations. Almost 28% of patients denote a strong goal-orientation and
an active attitude in their self-management. The IQ-score media from
16 CHD patients was 85 points, but this lack of thought fluency does
not seem to be notoriety in a collective society.
Conclusions: Observed patients in a collectivist society show lower
scores in perceived self-efficacy than patients socialized in indivi-
dualist societies. Cultural beliefs, traditions and practices should be
recognized and their value considered for the purpose of activating
self-efficacy and self-management in the development of a
tailored-made career program.

P-260
Health-Related Quality of Life in Children with Surgical
Therapy of Congenital Heart Disease
Svensson B., Idvall E., Liuba P.
Pediatric Heart Center, Lund, Sweden

Background: Although survival of children with congenital heart
disease (CHD) has improved significantly, their health-related
quality of life (HRQoL) is less inquired, particularly in relation
to surgical therapy. Since 2009, HRQoL has been assessed in
part with DISABKIDS questionnaire (DCMG12), and recorded
in the Swedish national registry of congenital heart disease
(SWEDCON).
Methods: A retrospective SWEDCON survey of 365 children (147
girls and 218 boys; age 9-18 years). The majority (n= 345) had
biventricular heart (BVH), while the remaining (n= 21) had uni-
ventricular heart (UVH). Cardiac surgery± catheter therapy was
pursued in 218 children. NYHA class and indices of cognitive
function (learning ability) were available in 359 children. HRQoL
from DISABKIDS was expressed as total score (TS; range from 0
to 100 highest). TS data are given as median/interquartile range
(25-75 percentiles). Kruskal Wallis or Mann-Whitney test, when
appropriate, were used as statistical analyses.
Results: DISABKIDS was answered by 340 children. In the whole
cohort, TS was high (95/88-100) without any difference in gender
(p= 0.78) or age (p= 0.1). There was no difference in TS between
BVH and UVH children (p= 0.57). In the BVH cohort, TS was
lower in those with previous surgery than in those without (95/
83-100 and 98/90-100 respectively; p= 0.008). Children with≥ 3
surgeries (n= 32) had the lowest TS (81/69-93; p< 0.001),
needed more often aid in school (p= 0.024) and had more

frequently NYHA≥ 2 (p= 0.006 vs NYHA 1). As much as 96%
children without surgery (n= 138) attended regular school and
were classified in NYHA1. In those with surgery (n= 154), 79%
attended regular school and 81% were in NYHA 1 (p< 0.001
versus nonsurgical cohort).
Conclusion: Overall, children with biventricular CHD have high
HRQoL.Cardiac surgeries appear to have cumulative adverse effect on
HRQoL, learning ability and NYHA. Further larger studies are war-
ranted to validate these findings and to assess the efficacy of putative
interventions in improving HRQoL in this cohort.

P-261
Increase of Frequency in Attention Deficit/Hyperactivity
Disorder in Children with Rheumatic Fever:
Preliminary Study
Hallioglu O. (1), Gumus G. (1), Yıldırım V. (2), Karpuz D. (1)
Mersin University, Faculty of Medicine, Department of Pediatric
Cardiology, Mersin, Turkey (1); Mersin University, Department of
Child and Adolescent Psychiatry, Mersin, Turkey (2)

Introduction: Genetically, susceptible children who are infected by
Group A β-hemolytic streptococci may develop a systemic auto-
immune disorder known as rheumatic fever (RF). Several psy-
chiatric disorders, in particular obsessive–compulsive spectrum
disorders (OCD), attention deficit/hyperactivity disorder
(ADHD), and tic disorders have been described in RF. This study
aims to examine neuropsychiatric symptoms which are deter-
mined in pediatric patients with RF.
Methods: Thirty consecutive patients with RF (mean age
12.8± 1.9 (9-16) years; M/F; 16/14) were studied for a structured
psychiatric evaluation according to DSM-IV-TR by a child and
adolescent psychiatrist. Also, Yale-Brown obsessive compulsive
scale (Y-BOCS), Yale global tic severity scale (YGTSS), and
Turgay Attention-Deficit/Hyperactivity Disorder (ADD/
ADHD) DSM-IV-Based Diagnostic Screening and Rating Scale
were performed to the patients.
Results: According to DSM-IV-TR criteria, 20 (66.6%) cases had
at least one psychiatric disorder. The most frequent diagnosis by
the cases is found to be ADHD (n= 16). Other diagnoses were
OCD (n= 4), anxiety disorder (n= 4), tic disorder (n= 3), and
enurezis nocturna (n= 1). Parents have declared fewer ADHD
symptoms (n= 6) by using the ADD/ADHD DSM-IV-Based
Diagnostic Screening and Rating Scale than the clinician as usual
in the literature. The mean total score of Y-BOCS was 2.3± 6.2;
the mean obsession subscale score was 1.3± 3.6 and the mean
compulsion subscale score was 0.96± 3.6. The mean score of
YGTSS was 0.5± 2.2 in our study group.
Conclusions: On the basis of our results, especially ADHD symp-
toms seem to be more frequent in patients with RF. Thus, clin-
icians should not only deal with the treatment of RF but also be
aware of the neuropsychiatric manifestations for early diagnosis.

P-262
Quality of life of children with congenital heart diseases:
a multi-center controlled cross-sectional study
Amedro P (1,4,7), Dorka R. (1), Moniotte S. (2),
Guillaumont S. (1), Fraisse A. (3), Kreitmann B. (3), Barrea C. (2),
Ovaert C. (2,3), Sluysmans T. (2), De La Villeon G. (1),
Vincenti M. (1,7), Voisin M. (1), Auquier P. (4),
Picot M.C. (5,6)
Pediatric and Congenital Cardiology Department, University Hospital,
Montpellier, France (1); Pediatric and Congenital Cardiology
Department, St-Luc University Hospital, Brussels, Belgium (2); Pediatric
and Congenital Cardiology Department, La Timone University Hospital,
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Marseille, France (3); Department of Public Health, Aix-Marseille
University, EA 3279 Research Unit, Marseille, France (4); Clinical
Research and Epidemiology Unit, University Hospital, Montpellier,
France (5); Clinical Investigation Center, University Hospital,
Montpellier, France (6); Laboratory of physiology and experimental
medicine of heart and muscles, INSERM U1046 Research Unit,
Montpellier, France (7)

Objectives: To assess health-related quality of life (QoL) in children
with congenital heart diseases (CHD) with a validated ques-
tionnaire in comparison with control children.
Methods and Results: we prospectively recruited 282 children with
CHD aged 8 to 18 in two tertiary care centers (France and
Belgium) and 180 same-age controls in randomly selected French
schools. Children’s QoL was self-reported with the Kidscreen-52
questionnaire and reported by parents with the Kidscreen-27. QoL
scores of each dimension were compared between CHD and controls
and between the classes of disease severity defined by Uzark et al.
Both centers were comparable for most demographic and clinical
data. Age- and gender-adjusted self-reported QoL scores did not
differ between CHD children and controls except for physical
well-being (mean± SEM: 45.97± 0.57 vs 50.16± 0.71,
p< 0.0001), financial resources (45.72± 0.70 vs 48.85± 0.87,
p= 0.01) and peers/social support (48.01± 0.72 vs 51.02± 0.88,
p= 0.01). Parent-reported scores were lower in CHD children for
physical (p< 0.0001), psychological well-being (p= 0.04), peers/
social support (p< 0.0001) and school environment (p< 0.0001).
Similarly, the severity of the disease had an impact on physical
well-being (p< 0.001), financial resources (p= 0.05) and peers/
social support (p= 0.01) for the self-reported dimensions, and on
physical well-being (p< 0.001), psychological well-being
(p< 0.01), peers/social support (p< 0.001) and school environ-
ment (p< 0.001) for the parent-reported dimensions. However,
in multivariate analysis, disease severity was not significantly asso-
ciated with self-reported QoL.
Conclusions: Self-reported QoL of children with CHD was similar
to that of same-age healthy children in 7 out of 10 dimensions but
parents-reported QoL was impaired in 4 out of 5 dimensions.

P-263
What are Psychosocial Needs of Children and
Adolescents undergoing an Invasive Procedure
for a Congenital Heart Defect and their Parents?
A Cross-sectional Cohort study
Utens E.M.W.J (1), Levert E.M. (1), Dulfer K. (1),
van Domburg R.T. (2), Helbing W.A. (3)
Departments of Child and Adolescent Psychiatry/Psychology (1);
Cardiology-Thoraxcentre (2); Paediatric Cardiology, Erasmus Medical
Center, Rotterdam, The Netherlands (3)

Objective: The aim of the study was to investigate the psychosocial
needs of both parents of children with congenital heart disease (age
range children 0-18 years) and the patients themselves (age range
8-18 years) in the week before cardiac surgery or a catheter
intervention.
Methods: Inclusion: eligible were all consecutive patients (0-18
years), scheduled to undergo cardiac surgery or a catheter inter-
vention in our hospital between March 2012 and July 2013.
Psychosocial needs considering five specific domains (physical/
medical, emotional, social, educational/occupational, health
behaviour ) were measured by a disease specific questionnaire.
Additionally, parents and patients were asked from whom and in
what format they would prefer to receive psychosocial care.
Quality of Life (QoL) was also assessed.

Interventions: if parents and/or patients reported a need for
psychosocial care, referral to health care professionals in or beyond
our hospital was performed.
Results: More than 40% of participating parents and more
than 50% of participating children reported a need for psychosocial
care on each of the five domains. Needs for psychosocial care
for parents themselves were highest for those with children
aged 0-12 years. Parents and patients report clear preferences
when asked from whom and in what format they would like
to receive psychosocial care. QoL was relatively high for both
parents and patients. Psychosocial care interventions in our
hospital increased significantly due to the implementation of
this study.
Conclusions: Results show that psychosocial care is rated as (very)
important by both parents and children during an extremely
stressful period of their life.

P-264
Uhl’s anomaly associated with pulmonary atresia intact
ventricular septum: Report of two cases
Ertugrul I. (1), Dogan V. (1), Beken S. (2), Ozgur S. (1),
Kaya O. (1), Yoldaş T. (1), Kayalı S. (1), Okumuş N. (2),
Orün U.A. (1), Karademir S. (1)
Department of Pediatric Cardiology, Dr. Sami Ulus Maternity and
Children Training and Research Hospital, Ankara, Turkey (1); Neonatal
Intensive Care Unit, Dr. Sami Ulus Maternity and Children Training
and Research Hospital, Ankara, Turkey (2)

Introduction: Uhl’s anomaly is rarely encountered anomaly. Absence of
right ventricular myocardium may be the result of primary non-
development of myocytes or may be due to selective apoptosis. Uhl
considered the disease to be congenital in origin, since then, there have
been numerous similar case reports of apparently congenital hypoplasia
of the entire or near-entire right ventricle, with or without other
associated congenital heart defects.
Case 1: The premature neonate was born at 35 4/7 weeks gesta-
tion and weighed 1510 g. His initial oxygen saturation was 65%.
Echocardiography revealed enlargement of right atrium and ven-
tricle, severe tricuspid insufficiency, and thin musculature of right
ventricle and intact ventricular septum. Pulmonary antegrade
blood flow could not be detected. It was provided by ductus
arteriosus (Figure 1). The condition of the infant continued to
deteriorate. Recurrent hypotension and severe cyanosis required
volume and dopamine, prostaglandin infusions. The patient died
at the two hours of life due to intractable heart failure.
Case 2: The second term neonate was born 3120 g. with oxygen
saturation of 75%. Echocardiography revealed intact ventricular
septum with pulmonary atresia associated with enlargement of
right atrium and ventricle, severe tricuspid insufficiency with
2.2 m/sec velocity, and thin musculature of right ventricle.

Figure 1. Echocardiographic examination of patient. Massive
right ventricular and atrial dilatation, thin muscular layer of right
ventricle. (RV; right ventricle, RA; right atrium)
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Anjiography was performed for ductal stenting but unfortunately
could not be performed due to ductal position.
Conclusion: Dysplasia of tricuspid valve, pulmonary atresia with intact
ventricular septum have been described in association with Uhl’s
anomaly. The necropsy findings of a case of Uhl’s anomaly associated
with pulmonary atresia in a newbornwas reported in the literature as an
important reduction in the number of muscular fibers and a very thin
right ventricular wall as described by Uhl. The prognosis of the com-
plete form of Uhl’s anomaly associated with pulmonary atresia with
intact ventricular septum is poor as in these cases.

P-265
Growth-differentiation factor-15 and tissue Doppler
imaging in detection of anthracycline induced
cardiomyopathy in during therapy of childhood cancers
Kaya F. (1), Arslan D. (2), Vatansev H. (3), Kose D. (4),
Cimen D. (5), Akyürek F. (3), Koksal Y. (4), Oran B. (5)
Selcuk University, Faculty of Medicine, Department of Pediatrics, Konya,
Turkey (1); Konya Education and Research Hospital, Department of
Pediatric Cardiology, Konya, Turkey (2); Selcuk University, Faculty of
Medicine, Department of Biochemistry, Konya, Turkey (3); Selcuk
University, Faculty of Medicine, Department of Pediatric Hematology and
Oncology, Konya, Turkey (4); Selcuk University, Faculty of Medicine,
Department of Pediatric Cardiology, Konya, Turkey (5)

Objectives: The aim of this study was to evaluate the importance of
growth-differentiation factor-15 (GDF-15) levels and tissue Doppler
imaging (TDI) in the early detection of anthracycline-induced cardi-
omyopathy during the treatment of childhood cancers.
Patients and Methods: Twenty patients (13 males and 7 females)
newly diagnosed with childhood cancer whose treatment protocol
included anthracycline were included in the study. Echocardio-
graphy, including M-mode, pulse Doppler and TDI, was per-
formed after the first anthracycline treatment at cumulative doses
of 100, 200 and 300 mg/m2 and at least 6 months after the last
treatment. Growth-differentiation factor (GDF-15) and troponin-
I were also measured at these time points.
Results:Themedian age of the patients was 14 years (range, 3-18 years).
The median cumulative anthracycline dose was 220mg/m2 (range,
60-400mg/m2). Conventional pulse wave and pulse wave tissue
Doppler methods revealed significant differences in the right ven-
tricular myocardial performance indices of the patients who received
cumulative anthracycline doses of 300mg/m2 compared to their
indices at least 6 months after the last treatment. The serum GDF-15
levels after the cumulative anthracycline dose of 200mg/m2 were also
higher than the patients’ pre-treatment levels.
Conclusion: Doppler/TDI and GDF-15 levels may be used in the
early determination of anthracycline-induced cardiomyopathy
during the treatment of childhood cancers.
Key words: anthracycline cardiotoxicity; tissue Doppler imaging;
growth-differentiation factor-15; children.

P-266
Cardiovascular risk factors in portuguese children - where
did Mediterranean lifestyle go?
Gomes I., Cardoso B., Loureiro P., Trigo C., F. Pinto F.
Pediatric Cardiology Department, Hospital Santa Marta,
Centro Hospitalar Lisboa Central, Lisboa, Portugal

Introduction: It is currently now well known that Mediterranean
diet and lifestyle (recognized by UNESCO since last December
2013) are both protective from dyslipidemia, overweight, obesity
and high blood pressure. However, in Portugal cardiovascular risk
factors seem to be an emerging public health problem.

Aim: To study the pediatric population in a tertiary pediatric car-
diology centre, in order to assess current antropometry, lifestyle
and cardiovascular risk factors in patients. Also we assessed cardi-
ovascular risk in first degree relatives.
Methods: Transversal study was conducted, through chart review
from the outpatient clinic of Cardiovascular Risk.
Results: We have classified the population in younger or older than
12 years-old. The total number of patients in the last 9monthswere 61,
36 females, age from 5 to 20 years-old. Of these, 31 had a first degree
relativewith at least one cardiovascular risk factor.None had congenital
heart disease, 2 were smokers, only 2 had exercise as a hobby. 21
patients had BMI>25, 10 had total cholesterol above 200mg/dL, 13
had high levels on fasting glucose (>100mg/dL), 14 patients had
hypertension (class I or II on ambulatory blood pressure measurement)
and 4 had difuse liver steatosis on abdominal ultrassound. At least on
one medication was taken in 17 patients (blood pressure lowering
agent,statins, metformin). Statistical analysis between these 2 groups
will be presented when a larger population is reached.
Discussion: We found that childhood overweight, obesity, high
blood pressure, dyslipidemia and difuse liver steatosis were present
in our sample. We also point out the significative amount of first
degree relatives with cardiovascular risk factors and the the need
for further studies in congenital heart disease patients.

P-267
Management of children and adolescents with familial
hypercholesterolaemia in a specialist out-patients clinic
Bartsota M., Breen J., Wilms L., Furck A., Slavik Z., Barbir M.
Royal Brompton and Harefield NHS Trust, London, UK

Introduction:Heterozygous familial hypercholesterolaemia (FH) is a
common autosomal-dominant genetic disorder (1:200) with an
increased risk of premature coronary artery disease even in the
young. Published criteria exist for diagnosis and management of
FH1. We report our findings in paediatric and adolescent patients
referred to and treated in the FH Outpatients Clinic.
Methods: We retrospectively reviewed hospital records of patients
diagnosed with genetically confirmed FH under 18 years of age in a
single tertiary cardiac centre between January 2006 and June 2014.
Results: Forty eight patients (25 male) with FH were identified.
Median age at diagnosis was 10.1 (range 2.3 - 17.3) years. Reasons
for patients’ referral was mainly diagnosis of FH in a relative (79%)
and abnormal serum lipid profile in referred patient (8%). Medical
records and follow-up data were available in 39 patients. Dietary
intervention was commenced in all patients and 29 patients (67%)
were started on treatment with a statin at a median age of 12.45
(range 7.6 - 18.6) years. Decrease in total cholesterol (TC) levels
was achieved from initial TC (mean (SD)) 7.05 (1.47)mmol/L to
5.45 (1.19)mmol/L at latest review (p= 0.000001). Similar
decrease in low-density lipoprotein (LDL) values was encountered
(initial LDL 5.44 (1.55)mmol/L, at latest review 3.63 (1.08)mmol/
L; p< 0.0001). No significant changes were seen in high-density
lipoprotein (HDL) levels (initial HDL 1.32 (0.35)mmol/L, at latest
review 1.34 (0.29)mmol/L; p= 0.75).
Conclusions: Dietary and medical treatment of children and ado-
lescents with FH has beneficial effects on lipid profile. As early
diagnosis and treatment are essential for long-term prognosis2, a
detailed family history review focused on hypercholesterolaemia
and timely referral to a specialist Outpatients Clinic are mandatory
in general paediatric and paediatric cardiology clinics.

References
1www.nice.org.uk/guidance/cg71 (last review on 10th December
2014).
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2Cuchel, M., et al., Homozygous familial hypercholesterolaemia:
new insights and guidance for clinicians to improve detection and
clinical management. A position paper from the Consensus Panel
on Familial Hypercholesterolaemia of the European Athero-
sclerosis Society. Eur Heart J, 2014. 35 (32): 2146-57

P-268
Early Identification of at Risk Population through Service
Quality Improvement Project in Paediatric Cardiology
Out-patient’s Clinic
Furck A.K., Bryant A., Wandera M., Slavik Z.
Royal Brompton & Harefield NHS Foundation Trust, London, United
Kingdom

Introduction: As part of a wider programme to early identify children at
risk of familial hypercholesterolaemia and/or sudden cardiac death we
conducted a pilot qualitative study using adapted version of a previously
validated questionnaire1 in the setting of paediatric cardiology out-
patient’s clinic.
Methods: Parents of 120 patients attending general paediatric out-
patient’s clinic in a tertiary referral centre between October and
December 2014 were asked to fill in a questionnaire.
Results:We received 89 (74%) fully filled questionnaires from 31 newly
referred patients (palpitations, dizziness, chest pain, murmur) and 58
follow-up patients (structural congenital heart disease). Clinically
important information was received from parents of 19 (61%) new
referrals related to family history of high blood cholesterol levels, sud-
den or premature death and/or cardiomyopathy. Information of similar
importance was obtained from 30 (52%) families of follow-up patients.
Out of 34 questionnaires (13 from new referrals and 21 from follow-up
patients) where family history of hypercholesterolaemia was men-
tioned, 26 (76%) families satisfied Simon Broome diagnostic criteria2

for further evaluation to exclude familial hypercholesterolaemia as per
NICE (United Kingdom) guidelines3. New information about family
history of sudden death was received in 10 cases (11% of all ques-
tionnaires returned).
Conclusions: Our pilot study using an adapted version of a pre-
viously validated questionnaire brought up additional potentially
important clinical information in the majority of families seen in
the setting of general paediatric cardiology outpatient’s clinic.
Surprisingly high number of families fulfilling criteria published by
NICE (United Kingdom)3 for familial hypercholesterolaemia
screening were identified. Further evaluation of the suspected at
risk families by specialised familial hypercholesterolaemia and
sudden cardiac death services is mandatory.
References
1. American Academy of Pediatrics – Pediatric Sudden Cardiac
Arrest Policy Statement. Pediatrics 2012;129:e1094–e1102.
2. Marks D, Thorogood M, Neil HA, Humphries SE (2003) A
review on the diagnosis, natural history, and treatment of familial
hypercholesterolaemia. Atherosclerosis 168: 1–14.
3www.nice.org.uk/guidance/cg71 (last review on 10th December
2014).

P-269
Evaluation of the prevalence of overweight and obesity in
teenagers of the metropolitan area of Warsaw
Wieniawski P., Werner B.
Dept. of Pediatric Cardiology andGeneral Pediatrics, Medical University
of Warsaw, Warsaw, Poland

Objectives: Evaluation of the prevalence of overweight and obesity
in adolescents aged 15-17 years in the metropolitan area of
Warsaw, Poland.

Methods: The study group consisted of 690 middle and high school
students, 366 boys and 324 girls aged 15-17 years, from the
metropolitan area of Warsaw, who underwent screening.
Anthropometric measurements included: body weight, height,
arm, hip and abdominal circumference. On the basis of taken
measurements following indexes were determined: body mass
index-BMI, Waist to Hip Ratio-WHR, Waist to Height Ratio-
WHtR, Hip to Height Ratio–BAI (Body Adiposity Index). Skin-
fold thickness was measured on the rear surface of arm, below the
inferior angle of the scapula, and at the belly.
Results: We found that 23.6% of children were overweight or
obese, based on BMI. Obesity was diagnosed in 11.3% and over-
weight in 12.3% of children. These percentages were comparable
among boys and girls also in different age groups. Based on the
growth charts, obesity was diagnosed in 8.6% (n= 59) and over-
weight in 9.3% (n= 64) of the study group.
A discrepancy has been noticed between the assessment based on
the body weight growth charts and the calculation based on BMI.
In 29 (4.2%) patients body weight was assessed as correct based on
growth charts, while the assessment on the basis of BMI showed
overweight or obesity. Only in 11 (1.6%) patients method based
on the growth charts overestimated the assessment.
Very strong correlations have been found for BMI and waist, hip
and arm circumference, subscapular and abdominal skinfold
thickness, WHtR and BAI - (properly: r= 0.86; r= 0.84; r= 0.88;
r= 0.81; r= 0.75; r= 0.88; r= 0.81; p< 0.05).
Conclusions:

1. The prevalence of overweight and obesity in middle and high
school students in the analyzed region is alarmingly high.

2. Research methods and standards for body weight categorization
on the basis of grow charts and BMI, lead to slightly different
epidemiological results.

3. BMI strongly correlates with anthropometric measurements,
which justifies its use for the assessment of overweight and
obesity in daily practice.

P-270
Prediction of the hypertension risk in teenagers
Wieniawski P., Werner B.
Dept. of Pediatric Cardiology andGeneral Pediatrics, Medical University
of Warsaw, Warsaw, Poland

Objectives: Creation of a hypertension risk stratification model and
development of an algorithm to detect hypertension in teenagers.
Methods: The study group consisted of 690 middle and high school
students, aged 15-17 years, from the metropolitan area of Warsaw,
Poland.
Information concerning family history and presence of risk factors
for cardiovascular disease was gathered.
Three - time blood pressure measurements were taken during at
least two separate visits, at least a week apart, using the auscultatory
method according to standard procedures. Anthropometric mea-
surements included: body weight, height, arm, hip and abdominal
circumference. On the basis of taken measurements: body mass
index-BMI, Waist to Hip Ratio-WHR, Waist to Height Ratio-
WHtR, Hip to Height Ratio were determined. Skin-fold thick-
ness was measured on the rear surface of arm, below the inferior
angle of the scapula, and at the belly.
Results: A logistic regression model describing the risk of hyper-
tension in adolescents aged 15-17 has been invented. The formula
has been created, allowing the pre-selection of adolescents at risk
of hypertension during screening:

π̂ðxÞ ¼ eĝðxÞ

1 + eĝðxÞ
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where: g (x)= -0,09711*height + 0,08487*weight + 7,76428*
WHR+1,31222*family_hypertens= yes
Based on the created risk model an algorithm for the detection of
hypertension for practical use has been proposed:
1. Information campaign at schools. 2. Completion of website
form using the developed model to estimate a risk of hypertension.
3. In the case of estimated risk >50% - three-time blood pressure
measurements at weekly intervals should be taken. 4. If the
arithmetic mean of the second and third measurement is between
90 and 95 percentile, non pharmacological treatment and periodic
blood pressure controls are recommended. 5. If it is >95th per-
centile, further specialized diagnostics is recommended. 6. If the
risk is >75% - further evaluation and periodic check up are
recommended even if blood pressure values are normal.
Conclusions:The bodyweight,WHR and incidence of hypertension in
the family are the strongest predictors of hypertension in teenagers.
The proposed screening algorithm can be a useful tool for selecting
teenagers at risk of hypertension and in need of specialized
diagnostics.

P-271
The Relationship between Blood Pressure Variability and
Left Ventricular Mass Index in Children with Primary
Hypertension
Herceg-Cavrak V. (1), Tokic-Pivac V. (1), Vuksic I. (1), Tokic-
Milakovic A. (2), Cavrak H. (3)
University Children’s Hospital Zagreb, Zagreb,Croatia (1); University of
Zagreb,Faculty of Law, Zagreb, Croatia (2); University of Applied
Sciences, Velika Gorica, Croatia (3)

Introduction: Increased blood pressure variability (BPV) is related to
subclinical target organ damage and greater incidence of cardio-
vascular events in adults. There has been limited data on its
influence in children.The aim of this study was to investigate the
relationship between 24-hour ambulatory blood pressure mon-
itoring (ABPM) indices of BPV and the presence of left ventricular
hypertrophy (LVH) in children and adolescents with primary
hypertension.
Methods: A total of 85 children and adolescents aged 7-20 years
(mean 14.99± 2.4) with office hypertension were evaluated. All
patients underwent ABPM (Schiller MT-300) as well as standard
echocardiographic examination (Vivid 9, GE). BPV was measured
as weighted standard deviation (wBPSD) and average real varia-
bility (ARV). We also calculated average 24-hour systolic and
diastolic blood pressure (aSBP, aDBP) and 24-hour SBP load. Left
ventricular mass index (LVMI) was assessed as an indicator of LVH.
Data were analyzed using SPSS 17.0 statistical package.
Results: Of the total number of patients 18% was overweigt, 39%
obese. Ambulatory prehypertension was found in 30.6% of
patients, ambulatory hypertension in 54.1%, white coat hyper-
tension in 15.3%. LVH was found in 36 patients (42.4%), and
7 (8.2%) of them had severe LVH. LVMI significantly correlates
with body mass index (BMI) (r= 0.359; p= 0,001). There was no
significant correlation between BMI and 24-hour systolic wBPSD
(r= 0,025; p= 0,821 ), and 24-hour systolic ARV (r= 0,024;
p= 0,83). We found significant correlation between LVMI and
BPV indices: 24-hour systolic ARV (r= 0.356; p= 0.001) and 24-
hour systolic wBPSD (r= 0.391; p< 0.001). LVMI significantly
correlated with aSBP (r= 0.275; p= 0.001) and 24-hour SBP
load (r= 0.264; p= 0.015). By using multiple regression analysis
with LVMI as dependent variable and aSBP, 24-hour SBP load,
24-hour systolic wBPSD, 24-hour systolic ARV and BMI as
independent variables, only BMI represented an independent
predictor of LVMI (p< 0.001).

Conclusions: Blood pressure variability indices significantly correlate
with LVMI, but they do not represent reliable parametars for identi-
fication of patients with LVH. The main independent predictor of
LVH in children and adolescents with primary hypertension was BMI.
Overweight childrenwith greater blood pressure variability need closer
evaluation for LVH.

P-272
A mid-term results of nurse-aid self-educational program
for the child and early adolescents with congenital heart
disease in outpatient clinic
Okuhara Y. (1), Kubota K. (1), Yasukochi S. (2), Kurashina M. (1),
Takeda Y. (1), Takigiku K. (2), Tazawa S. (2), Motoki H. (3)
Outpatient clinic (1); Department of Pediatric Cardiology (2); Nagano
Children’s Hospital, Azumino, Japan, Department of Cardiology
Shinshu university, Matsumoto, Japan (3)

Background: The transitional program from the child to adult with
congenital heart disease (CHD) has become an more important issue,
to avoid a drop out frommedical center and to keep their life in good
medical care along their life. We report the impact of a self-
educational program on understanding of their own disease and
treatment to facilitate the smooth transition to the adult CHD
medical center, no matter where the ACHD patients live.
Aim: We evaluate the nurse-aid self-educational program for young
adolescents with CHD guided by questionnaire in outpatient clinic.
The subjects were 6214 patients with CHD>15 years old visited to
our outpatient clinic between May in 2011 to November in 2014.
Methods: All patients were once informed from the age of 6 years
old about their diagnosis and the content of treatment including
the surgery and medications with figures in outpatient clinic. The
status of the ACHD patients was assessed by questionnaires
regarding to their diagnosis, surgical procedure, hemodynamics,
medications, exercise range, the prevention of infective endo-
carditis, and the issues of pregnancy.
Results: The patients were also requested to draw the figures of
their post-surgical state which had been taught by the charged
doctor from the elementary school age.
Results: the rate of the correct answers for all major questions was
13.6% (<20 y) and 36.7% (20 y< ), while that of no correct answers for
all major questions was 14.7% (<20 y) and 16.3% (20 y< ). The rate to
need further follow-up to ascertain the self-esteem for their medical
and social issues changed from 71.5% (<20 y) to 47% (20 y< ). After
receiving the nurse-aid program, 67% of patients could improve their
achievement scores, however there still remained high percentage of
those who could not draw their post-surgical figures.
In conclusion, the nurse-aid self-educational program for children
and early adolescents with CHD is indispensable to train them to be
independent in adult as a transition, however the educational
approach needs to improve the self-confident understanding of their
own disease.

P-273
Learning through play in a congenital cardiac unit: it’s
child’s play
Jullien S., Menghini L., Jabelin E.
Centre Chirurgical Marie Lannelongue, Le Plessis Robinson, France

Introduction: In our paediatric cardiac surgery unit, anxiety gener-
ated by the perspective of surgical act or invasive intervention is a
pervasive problem. In order to reduce this anxiety for the child
and his family, we have conceived a preoperative learning-
through-play protocol.
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Material and Methods: During dedicated training courses, the
paramedical team chose two specific tools to explain to the hos-
pitalised child the process of surgery and heart catheterisation:
Playmobil® medical play kits and a doll equipped with perio-
perative supplies.
Playmobil® kits are used by the childcare assistants at the admis-
sions day. The description of the entire preoperative and post-
operative course, from the departure from the unit to the
operating room, and then to the intensive care unit (ICU) and
afterwards, allows the child to situate her/himself in time and
space, to identify the specific roles of each member of the team and
to delimit the time between parental separation and reunion.
The equipped doll is used by the nurses the day before surgery in
order to show the different medical devices, which will be
implanted in the operating room. The intravenous lines and chest
tubes are presented in real size, their utility and their temporary
nature are emphasised. The child can handle the devices, play with
them, checking for instance that there is no needle in the venous
lines. The doll also helps the nurse to explain the surgical incision
and the management of pain.
Results: Since February 2012, 263 children (3 - 11 years old) have
been informed with Playmobil® kits and 75 with the equipped
doll. The feedbacks of the families, who were sometimes initially
sceptical, were globally positive, as assessed by satisfaction ques-
tionnaires. Medical and paramedical teams in the operating room
and in ICU have noticed a dramatic decrease in anxiety in
informed children.
Conclusion: The systematic use of these tools enabled us to place
the child at the center of the perioperative care. This learning-
through-play approach allows us to create a trust relationship with
the child and his family, and reinforces our determination to
improve the quality of care in young patients with congenital
heart defects.

P-274
Improving breastfeeding services for neonates with
Congenital Heart Defect using the Experience-Based
Co-Design approach
Araujo R.
Royal Brompton Hospital, London, United Kingdom

Rationale: Previous studies have shown that breastfeeding benefits
infants with Congenital Heart Defect (CHD). This thesis studies

the trajectory families undergo to breastfeed their infants. It aims to
understand the challenges families and health professionals
experience to deliver high quality breastfeeding services, alongside
the improvements required to make the breastfeeding journey
successful. Additionally, this project also aims to understand if
the Experience-Based Co-Design (EBCD) methodology was a
suitable approach to sustain quality improvement developments
within the paediatric setting.
Methodology:The study was performed using the EBCDmethodology.
Fieldwork involved 25 filmed interviews of families and staff
members. During the course of the project three events were
organised where participants gave feedback on their experiences.
Necessary improvements to the breastfeeding services provided
were also discussed by participants. The project setting was at The
Royal Brompton Hospital (RBH), a Paediatric cardiac unit in
London, England.
Results: The experiences reported confirm that breastfeeding a
cardiac infant is challenging and tailored support is required.
“Education for staff”, “Family support & well-being” alongside
“Communication” are the main themes needed to improve
breastfeeding journeys at the RBH. Furthermore, respondents
described EBCD as a successful and sustainable method of
improving the individual family experience and the overall quality
of the health service.
Conclusion:A policy/guideline for breastfeeding cardiac infants needs to
be developed for high quality care to be attained. For this document to
be developed improvements, primordially around efficient education
and investment in human resources, in cardiac units is required.
Regarding the EBCD methodology, the primary strength noted was
the improvements immediately reflected on the unit. Nevertheless,
time constrains and lack of human resources to adequately develop the
methodology can portray a challenge.

P-275
First UK multicenter study to review the Efficacy of
Nutritional Treatment Strategies in the Management of
Post-cardiothoracic surgical chylothorax
Wright P.
THe Royal Brompton Hospital, London, UK

Background:

∙ Incidence of chylothorax has increased 0.9%-1.5% to 6.6%
∙ No agreement regarding efficacy of Long Chain Triglyceride

(LCT) reduction in reducing chylous output

Aim:
1 - Primary aim:
Investigate daily LCT intakes throughout the entire course of diet
therapy and compare against the nationally accepted guidelines.
2 - Secondary Aims:
To investigate the efficacy of diet therapy changes and reducing
LCT intakes upon drain output.
To compare participating centre guidelines
Methods: A multi-centre prospective observational study con-
ducted between January 2013 and January 2014 reviewing routine
diet therapy of paediatric congenital heart patients diagnosed with
chylothorax. Daily LCT intakes and drain outputs were recorded.
Regression analysis investigated relationships between feed type
and drain output, the effect of age and LCT intakes on the rela-
tionship between feed and output and the effect of LCT intake
on output.
Results: 51 children enrolled< 18 months of age. 5 children
died. 68% of chylothoraces resolved with standard first line diet
therapy.20% resolved with> 2 changes to diet therapy.

Figure.
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Feeds: Feed 1:Reduced LCT formula (Monogen), Feed 2: Fat free
modular feed with IV intralipids, Feed 3: TPN and Feed
4=Reduced LCT (solid diet)

∙ When feed 1 and 4 were compared: Feed 4 had a significant
effect (p= 0.005) on output. When correcting for the effect of
LCT and age, feed 4 gives a higher output than feed 1 by
0.58mls for every unit increase in age, therefore the effects of
LCT are marginally significant.

∙ In patients who received> 2 types of diet therapy but only
received feeds 1,3 and 4 there was a significant (p=< 0.001)
decrease in drain output with feed 3 after correcting for the effect
of LCT intake

∙ In patients that received> 2 types of diet therapy and received
feed type 2 there was a decrease in drain output but this was not
significant (p= 0.13) however the small sample size was 8
children in the group that received feed 2

∙ Logistic regression showed there was no effect of output on
survival after correcting for LCT and age

∙ This investigation identified that the Royal Brompton Hospital
was the only hospital to use a three staged diet therapy approach
thereby avoiding direct transition to TPN. All other centres
proceeded to TPN if standard diet therapy failed.

Conclusion:

1. Children who respond to standard diet therapy all exceeded the
nationally accepted guideline with no reoccurrence of symptoms.

2. LCT free enteral feeds can reduce drain output and avoid the use
of TPN as per step 2 of the Royal Brompton guideline.

3. The duration and timing of diet therapy could potentially be
reduced to 4 weeks in patients that respond to standard diet
therapy treatment.

4. Further investigation is required to establish evidence based
effective guidelines for the management of this high risk post
operative complication

P-276
Young people with Congenital Heart Disease – how to
prepare for adult care-their own perspective
Burström Å., Bratt E-L. (2), Nisell M. (1,3), Frenckner B. (1),
Öjmyr-Joelsson M. (1)
Karolinska Institute, Women and Children`s health, Stockholm,
Sweden (1); Institute of Health and Care Sciences,
University of Gothenburg Sweden (2); The Red Cross
Nursing College, Stockholm, Sweden (3)

Introduction: For many adolescents with Congenital Heart
Disease (CHD) medical and surgical progress has resulted in an
increased life expectancy. Lifetime care should be provided in
order to maximize their potential and lifetime functioning.
Paediatric-to-adult transfer of care should be preceded by a
preparatory transitional phase. Transition in this respect is
defined as a process by which adolescents and young adults with
chronic childhood illnesses are prepared to take charge of their
lives and their health in adulthood. During adolescence they need
to get prepared to take over the responsibility of their health and
to adept good health behaviour in order to prevent late
complications.
Objective: To describe young people’s perception on what is
essential for the transfer to adult care and what they consider to be
important to know.
Method: Four group interviews were performed with adolescents
aged 14-18 years (n = 18), they had moderate to complex CHD.
The participants came from 4 different paediatric cardiology

centres in Sweden. The transcribed interviews was analysed with
qualitative content analysis.
Result: The analysis revealed in two categories: “an on-going
process” and “not being distressed”. The adolescents described the
transition as a natural process that has to go stepwise. Further,
the adolescents expressed that they had no specific concerns about
the transfer while; it was difficult to have an opinion when they
did not know what the difference would be. Additional, the
responsibility for the process was shared between the cardiology
team and the parents.
Conclusion: Young people with CHD have poor knowledge about
their diagnosis and what they need to know about the transfer.
The transfer procedure is unfamiliar and they are unaware with
where their medical check up will continue after leaving paediatric
care. The cardiology team should successively introduce and
teach young people with CHD how to handle their health
and treatment. The parents need to give more responsibility to
their child and promote their independence.

P-277
Adolescents with Congenital Heart Disease and their
parents-needs before transfer to adult care
Burström Å., Öjmyr-Joelsson M. (1), Bratt E-L. (3), Lundell B. (1),
Nisell M. (1,2)
Karolinska Institute, Inst for Women and Children’s Health Stockholm,
Sweden (1); Institute of Health and Care Sciences, University of
Gothenburg, Sweden (2); The Red Cross Nursing College Stockholm,
Sweden (3)

Introduction: Young people with Congenital Heart Disease (CHD)
undergo different stages during their life. One of the many
important phenomena that occur includes a developmental tran-
sition into adulthood, a phase during which young people evolve
from being a dependent child to becoming an independent adult.
Another important phenomenon is that their setting of care is
transferring from a paediatric context to an adult-focused envir-
onment. Indeed, a timely and well-prepared transfer to adult-
centred care is advocated. For adolescents with CHD and their
parents the transfer from paediatric health care to an adult care can
be difficult.
Objective: To identify and describe the needs of adolescents with
CHD and their parents during the transition before transfer from
paediatric cardiology to adult cardiology health care.
Methods: This study has an exploratory design with a qualitative
approach, where 13 adolescents with moderate to complex CHD
and their parents (12) were individually interviewed. The inter-
views were analysed with qualitative content analysis.
Results: The analysis of the adolescents’ interviews resulted in three
categories: Change of relations, Knowledge and information and
Daily living. The theme that emerged depicting the meaning of
the categories found in the responses was Safety and Control,
indicating needs of continuity, knowledge and taking responsi-
bility. Analysis of the parents’ answers gave two categories: Change
of relations and Daily living. The theme that emerged was Safety
and Trust indicating needs of continuity and shifting responsibility.
Conclusions: The transition is a process that must be carefully
planned to ensure that adolescents with CHD and their parents can
master new skills to manage the transfer to ACHD (Adult with
Congenital Heart Disease). A structured programme may facilitate
and fulfill the needs of the adolescents and their parents, taking
into consideration the aspects of trust, safety and control. However
the content and performance of such a program must also be
examined. The results from present study will serve as baseline for
further intervention studies.
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P-278
A Narrative Review of Early Nutrition in Infant after
Cardiovascular Surgery
Chuang Y.-C.
National Taiwan University Hospital

Introduction: Early nutrition is important for neonate or infant
with congenital heart disease. However, few have been known
about the knowledge of nutrition in neonate or infant after their
complex heart surgery in critical care.
Methods: This study was conducted in a narrative literature review
method. A comprehensive search of four electronic databases (PUB-
MIED, MEDLINE, CIHNAL, Cochrane Library) was undertaken
between 1990 to 2014. Inclusion criteria were research papers related
to outcomes in pediatric patients after cardiovascular surgery, incor-
porating enteral feeding or nutrition in critic care.
Results: Eighteen research articles and two review articles met the
criteria were selected to be discussed. Three themes were emerged
from the literature review: (1) Variance affects the weight in
congenital heart infants. (2) Implementing advancement and
progressive feeding protocol after surgery could be benefit on
decreasing hospital or ICU length of stay, gaining weight at dis-
charge, avoiding on incidence of necrotizing enterocolitis and
better life of quality on sleep. (3) Addressing on home-monitoring
or project after discharge to Norwood stage II.
Conclusions: Most research has been addressed on the nutrition
in infant with congenital heart disease in their recovery period
after cardiovascular surgery except for patients in critical care.
The future research could be focused on approaching the
knowledge of factors associated successful enteral feeding or
initial feeding time in neonate or infant after cardiovascular
surgery in critical care.

P-279
Nursing managment of Necrotizing enterocolitis in
hypoplasic left heart sindrome after Hybrid Procedure
“Di Iorio F”, Pirti C., Agati S., Iorio F.S.
Mediterranean Pediatric Cardiologic Center, Bambino Gesù Children’s
Hospital, Taormina (Italy)

Introduction:Hypoplastic left heart syndrome (HLHS), accounts for
2-3% of all congenital heart defects and is a fatal congenital heart
defect if untreated. Early diagnosis and treatment of these neonates
is priorital to achieving an optimal outcome. Diagnosis, stabiliza-
tion, medical treatment, surgical repair and recovery are required
within the first few days of life. Nursing care of the neonate with
CHD begins with the nurse in the labor and delivery room and
continues with the nurse in the neonatal intensive care unit.
Necrotizing enterocolitis (NEC) is the most serious and frequently
acquired gastrointestinal disorder in neonates. According to
available literature the incidence of NEC, is higher in patient
with HLHS than general population. It is due to the presence of
low flow at splanchnic level. The proposed mechanism for the
development of NEC in case of HLHS is the combination of a
widened pulse pressure and low diastolic pressure as demonstrated
by retrograde diastolic flow in the descending aorta, which may
contribute to mesenteric ischemia. We report our experience
about nurse pratictioner in HLHS patients after early hybrid
approach and early enteral feeding introduction.
Methods: From October 2011 to November 2014, 43 consecutive
neonates underwent single stage hybrid procedure for palliation of
HLHS and variants at our Institution. Median age and weight at
time of procedure was respectively 1 day and 3 Kg. Hybrid pro-
cedure was performed during prostaglandines infusion and

consisted in bilateral pulmonary artery banding, stenting of ductus
arteriosus. All patients survived to the procedure but two neonates
died respectively at 9 and 15 days of life for myocardial ischemia.
Median ICU and hospital stay was respectively 7 and 16 days. All
patients were fed according to our dedicated feeding protocol that
is based on initial enteral nutrition with low volume oral feedings.
After starting feeding nurse provided to the surveillance of each
patients according to Bell’s criteria.
Results: No episodes of NEC occurred in our population.
Conclusions: Our experience indicates that combination of early
hybrid approach, dedicated feeding protocol adherence and
dedicated nurse surveillance could reduce the incidence of gas-
trointestinal complication in this group of neonates.

P-280
…and the anxiety has gone away…
Observational study of preoperative anxiety assessment in
children undergoing cardiac catheterization
Ariotti M.C., Banaudi E., Ferrero Poschetto C., Odetto L.
Pediatric Cardiology Cardio Thorac Dept Health and Science City
Hospital Turin, Italy

Background: Cardiac catheterization in sedation is a reason of fear
and concern for children because it is dreaded what is not known.
Children develop anxiety and fear for different reasons such as lack
of knowledge of operation, separation from family, little familiarity
with hospital environment and carrying out of invasive procedures.
It is estimated that 60% of children suffers from anxiety in the pre-
operative period. Information and preparation can considerably
reduce anxiety if they are made in regard of child’s understanding
skills. An anxious parent induce a higher anxiety state in child.
The aim of the study is to measure anxiety in preschool and school
children undergoing cardiac catheterization comparing the result
to parents’ anxiety and use of techniques to reduce anxiety.
Methods: The anxiety is measured in children by Modified Yale
Preoperative Anxiety Scale (m-YPAS). In the parent, anxiety is
measured by State Trait Anxiety Inventory (STAI). Measuring
moments are the preoperative day and the day of catheterization.
The information/preparation techniques are: delivery of booklet,
involvement in therapeutic play performed by child life specialists
through the use of books that look like theatres, explanation of the
different phases of the procedure by health workers to parents and
child, constant presence of parents, visit to the ward during the
preoperative day, use of anaesthetic cream before venous cannu-
lation and administration of pre-anesthesia the day of cardiac
catheterization, It has also been evaluated the waiting time.
Results: Preschool and school children have been involved. There
is no presence of anxiety in children in the preoperative day after
information/preparation, presence of maximum anxiety in the day
of cardiac catheterization in the moment of the separation from
parents in the hemodynamic room. In parents anxiety is always
present, it is maximum in the preoperative moment. The major
part of the provided reduction techniques has been used but the
waiting times between an activity and the other are very long.
Conclusion: Anxiety can be reduced if the approach to child
and family is based on multiprofessional actions, if methods are
integrated and if parents are involved in the care pathway.

P-281
A New Challenge For Nursing Staff - Spontaneous
Breathing Infants with VV ECMO
Kröger Y., Mause C.
University Children’ s Hospital Zürich, Switzerland
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Introduction: Extracorporeal Membrane Oxygenation (ECMO)
therapy has been available in our Children’s Hospital for children
with organ failure treated with or without cardiac surgery. Analgo-
sedation and ventilation is used during ECMO therapy. Presently we
are attempting to reduce the level of analgosedation and, for patients
with good lung function, early extubation. This change in procedures
has created new challenges in caring for these patients.
Methods and Patient Sample: A literature review highlighted the
newest evidence in ECMO therapy for children. We tried early
analgosedation reduction with two infants. A 2-month old boy
born with a hypoplastic left heart syndrome was admitted to the
pediatric intensive care unit (PICU) after a Glenn Procedure. An
oxygenation problem developed due to small pulmonary vessels
and ECMO therapy was started. His condition stabilized and he
was extubated during ongoing VV-ECMO therapy.
A 5-month old boy with Kawasaki Syndrome was admitted to the
PICU following cardiac arrest and resuscitation. ECMO therapy was
initiated. Following hemodynamic stabilisation, an LVADwas installed
using the ECMO circuit. The child was extubated soon after.

Results: Extubation required a rapid reduction in analgosedation,
but resulted in agitation in both infants. The 2-month old had
periods of uncontrollable agitation unreactive to verbal or physical
comforting. He randomly grabbed catheters and cannulae, nega-
tively affecting the ECMO flow. One-on-one care was initiated,
but atelectasis of the right upper lobe developed due to the diffi-
culty with mobilization caused by ECMO cannula placement.
Mobilization of the 5-month old was easier due to the type and
placement of the cannulae. He was alert, active and could be
mobilized, therefore muscle wasting was reduced and lung volume
increased. Extubation had a positive effect on the circulation. Less
catecholamine was used, nutrition optimized, and elimination
normalized.
Conclusion: Early extubation positively influences the circulatory
status and is recommended. To achieve this in infants who are
breathing spontaneously, analgosedation must be adequate and
optimal cannulae placement critical.
Enabling the provision of one-on-one care is advised and parents
can be supported to help care for their infant.
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