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histopathological correlation

Damon B. Dixon," Shannon M. Mackey-Bojack,” Shanthi Sivanandam'

"Department of Pediatrics, Division of Cardiology, University of Minnesota; " Jesse E. Edwards Registry of Cardiovascular

Disease, Minneapolis, Minnesota, United States of America

Abstract We report a case of Uhl’s anomaly imaged at 19 weeks of gestation by fetal echocardiography with
pathological confirmation by anatomical gross heart specimen and tissue histology. Uhl’s anomaly of the right
ventricle is a rare cardiac disorder with isolated right ventricular enlargement with almost complete absence of

the right ventricular myocardium.
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Case report

Uhl’s anomaly is a rare form of CHD, characterised by
almost complete absence of the right ventricular
myocardium.' William Osler” in 1905 described the
“parchment heart”; however, the anomaly was named
after Henry Uhl who reported the first case in 1952.
Pathogenesis was previously described as a congenital
developmental failure in human embryogenesis. More
recent publications have described a mechanism of
triggered apoptotic pathways or failure to protect from
apoptosis.” The Wnt pathway has been proposed as a
possible mechanism, where the Wnt ligands fail to
suppress apoptosis of the myocytes, thus leading to
complete loss of the right ventricular myocardium.
Wnt/beta-catenin signalling is required for prolifera-
tion and expansion of several specified cardiogenic
progenitors; however, for terminal differentiation,
Wnt/beta-catenin signalling has to become low.*™
The prognosis of Uhl’s anomaly is poor.

We report a case of Uhl’'s anomaly imaged at
19 weeks of gestation by fetal echocardiography with
pathological confirmation by anatomical gross heart
specimen and tissue histology. A 25-year-old woman —
gravida 1, para O — was referred for an abnormal cardiac
finding on an obstetric ultrasound at 18 weeks of

Correspondence to: S. Sivanandam, MD, Department of Pediatrics, Division of
Cardiology, University of Minnesota, 5th Floor East Building, Room MB551,
2450 Riverside Avenue, Minneapolis, MN 55454, United States of America.
Tel: +1 612 626 2755; Fax: +1 612 626 2467; E-mail: silvO099@umn.edu

https://doi.org/10.1017/51047951116001232 Published online by Cambridge University Press

gestation. The ultrasound demonstrated enlargement of
the right ventricle and concerns of a cystic lesion in the
right ventricle. Differential diagnosis included Ebstein’s
anomaly, Uhl’s anomaly, congenital right ventricular
aneurysm, and arthythmogenic right ventricular
dysplasia. The patient had no significant past medical
history and denied any exposure to teratogens during
pregnancy or any recent viral illnesses.

A fetal echocardiogram performed at 19 weeks of
gestation demonstrated a thin-walled “out-pouching”
of the right ventricular free wall that extended from
the apex to the base of the heart. The cardio-thoracic
ratio was 70%, representing cardiomegaly. The
out-pouching measured 2.7 X 1.7 mm, without apical
trabeculations or hypokinesis. There was no evidence
of clot or thrombus formation seen within the
out-pouching. There was right atrial enlargement, and
the tricuspid valve appeared normally formed. The
tricuspid valve annulus size and the pulmonary valve
annulus size were normal. The tricuspid valve was not
dysplastic, and there was no apical displacement of the
annulus, ruling out Ebstein’s anomaly. There was
severe tricuspid and mild pulmonary regurgitation by
color Doppler technique. There was normal Doppler
flow across the pulmonary valve. There was a small
circumferential pericardial effusion. The heart rate was
regular with preserved left ventricular systolic function
(Fig 1a) (Supplementary video 1 and 2). A fetal MRI
depicted the heart positioned in the left hemi-thorax
with cardiomegaly. There was right ventricular
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(@) Supplementary video 1 and 2: fetal echocardiogram at 19 weeks of gestation shows marked dilation of the right ventricle (RV), extending
Jrom the base to the apex. Small pericardial effusion and right atrial enlargement (RA). (b) Fetal MRI shows right ventricular enlargement
that measured 2.2 x 2.2 x 1.7 cm. (¢) Gross specimen shows the right atvium, tricuspid valve, and right ventricle (RV). The right ventricle is
markedly dilated with almost complete absence of right ventricular myocardium. Parchment-like appearance of the right ventricle.
(d) Trichome stain of the right ventricular outflow tract (RVOT) demonstrating the absence of apical myocardium and the presence of

myocardium in the infundibulum. LV = left ventricle.

enlargement measuring 2.2X2.2X1.7cm with a
paucity of apical trabeculations and absence of fibro-
fatty infiltration, ruling out arrhythmogenic right
ventricular dysplasia (Fig 1b). There were no extra-
cardiac anomalies described.

Intrauterine death occurred at 26 weeks of gestation,
likely due to progressive hydrops (obstetric scan) from
right heart failure or arrhythmias. A cardiac autopsy
revealed a significantly enlarged heart. The gross spe-
cimen had an abnormal shape and consisted mainly of a
dilated, thin-walled right ventricle (Fig 1c). All arterial
and venous connections were normal. The tricuspid
valve had three definable leaflets with poorly formed
chordae tendinae that inserted into the right ventricular
wall and poorly formed anterior papillary muscle. The
right ventricle was markedly dilated with almost
complete absence of the trabecular and compact
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myocardium, which was most prominent at the apex.
The infundibulum contained myocardium, and the
ventricular septum was intact. The pulmonary valve
was tricuspid and normally formed, as was the mitral
valve and left ventricle. Histological examination with
trichome staining of the right ventricular outflow tract
demonstrated the absence of apical myocardium and the
presence of myocardium in the infundibulum (Fig 1d).
The typical histological findings are transparent right
ventricular free wall due to an apposition of the
endocardium and epicardium without intervening
myocardium, infiltration, or inflammation.’

Uhl’s anomaly is a difficult prenatal diagnosis that
has been reported.”® Bessinger et al reported a fetus at
24 weeks of gestation with marked right heart enlar-
gement and pulmonary atresia — a possible variant of
Ebstein’s anomaly. The infant was born at term, and
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died a few hours after birth; at autopsy, the right
ventricle measured 0.05cm at its greatest thickness,
markedly dilated and paper thin.” Roberts et al reported
a case of Uhl’s anomaly mimicking Ebstein’s anomaly at
18 weeks of gestation, based on sonographic findings
in 1995, and the patient elected to terminate the
pregnancy at 21 weeks; the diagnosis was confirmed at
autopsy. ~ Calabro et al reported a case of Uhl’a anomaly
diagnosed at 31 weeks of gestation; the infant was born
at 37 weeks and had right heart enlargement with
ventricular kinesis and right ventricular thrombi, which
was medically managed and the Ilvatient had improved
ventricular function and survival.'' Kato et al in 2015
presented a fetal echocardiogram at 26 weeks of gesta-
tion with enlarged right ventricle, severe tricuspid and
pulmonary regurgitation, and ruptured ventricular
septal aneurysm, resulting in a circular shunt. At
36 weeks, based on the presence of a thin ventricular
wall and the absence of apical trabeculation, a diagnosis
of Uhl’s anomaly was made. The neonate underwent
main pulmonary artery ligation to eliminate the circular
shunt and subsequently underwent pulmonary artery-
to-aorta shunt. The child is awaiting a staged Fontan
operation involving a bidirectional Glenn procedure.'”
On the other hand, the advancement of fetal
echocardiography and complementary advance MRI
has strengthened the accuracy of diagnosis of this rare
cardiac anomaly. Our case report is unique for fetal
echocardiogram, autopsy, and histology findings as
well as correlation. Further assessment of genetic
analysis will additionally delineate the mechanism of
apoptosis of the right ventricular myocytes.
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