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Abstract

Objective. This study aimed to present experience with surgical treatment of laryngeal cleft
cases through both open and endoscopic approaches.
Method. A retrospective evaluation of all patients diagnosed as having a laryngeal cleft in a
tertiary hospital over 10 years was performed. Pre-operative data, conservative and surgical
management of cases, and outcomes were collected, tabulated and analysed.
Results. This study included 43 patients aged from 2 to 44 months with a median of 9.19
months. Concerning management technique, 12 patients had conservative treatment and
the remaining 31 underwent a surgical procedure (of them, 20 patients underwent endoscopic
intervention and 11 had the open surgical technique). In the open group, we used either tibial
periosteum (six cases) or harvested costal cartilage (five cases).
Conclusion. Surgical management in the form of endoscopic Coblation-assisted or an open
approach is indicated in severe cases or mild cases not responding to conservative management.

Introduction

The laryngeal cleft is a rare congenital malformation where an anomalous connection
between the laryngo-trachea and the oesophagus is found. Laryngeal cleft incidence is
less than 0.1 per cent in the general population and is more common in boys than girls
with a ratio of 5:3.1,2 Laryngeal clefts have a wide spectrum of clinical symptoms and pre-
sentations based on the cleft’s depth and the child’s overall health. It may be as subtle as a
mild aspiration to major life-threatening symptoms, such as stridor and respiratory distress.

Over the years, multiple classifications have been described to grade laryngeal clefts, with
the one described by Benjamin and Inglis being the most widely up to date.3 According to
this classification, four types of laryngeal cleft are described. Type I represents supraglottic
interarytenoid defect, in which the cleft lies above the level of the posterior cricoid cartilage,
whereas in type II the cricoid lamina is partially involved with an extension below the level
of the true vocal folds. Type III entails total cricoid cleft, and type IV represents a cleft
extending into the posterior wall of the thoracic trachea and may extend as far as the carina.

Apart from the delay in diagnosis of laryngeal cleft because of its rarity, especially in
types I and II, management of these cases is extremely challenging. In the literature, some
studies advocate surgical repair and others advocate conservative management as the first-
line therapy.4,5 According to the aforementioned grades, a surgical repair can be per-
formed through endoscopic or open approaches. This can be achieved using cold instru-
ments6 or carbon dioxide laser.7 This manuscript presents our experience with the
management of laryngeal cleft cases both conservatively and surgically.

Materials and methods

We performed a retrospective study of all patients diagnosed with a laryngeal cleft in our
tertiary hospital between June 2011 and July 2021. Cases associated with other laryngo-
tracheal anomalies were excluded from the study. This research was approved by the uni-
versity ethics committee and written approved consent was obtained from the parents of
included patients (approval number: R.22.02.1623.R1).

Patient evaluation

The definite diagnosis of the laryngeal cleft in the included patients was performed under
general anaesthesia by palpation of the interarytenoid area. A high index of suspicion during
awake fibre-optic nasoendoscopy, as a basic examination tool, is necessary for these cases as
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the overlapping posterior laryngeal mucosa in an awake child
makes the diagnosis difficult. Also, examination under anaesthe-
sia can detect the cleft’s distal extent and type and exclude syn-
chronous airway lesions.

All laryngeal cleft cases were always evaluated through the
paediatric airway board, which included the airway surgeon,
anaesthetist, neurologist, intensivist, paediatrician, phoniatrician
and genetic therapist. Although the primary evaluation of
patients with a laryngeal cleft was performed by a neurologist
to exclude any evident neurological lesions, in-depth neuro-
logical evaluation and radiology were mandated when the sever-
ity of swallowing symptoms was not explained by the anatomical
deficit. Echocardiography was performed in all cases to assess
associated cardiac anomalies and to check pulmonary hyperten-
sion as a consequence of airway obstruction by the redundant
cleft mucosa. All patients presented with stridor were tested by
a level 4 sleep study using overnight pulse oximetry (level 4 stud-
ies were usually used to test for paediatric sleep disorders) to
detect the severity of airway obstruction.

Swallowing assessment was performed by the phoniatrician
utilising either functional endoscopic evaluation of swallowing
or videofluoroscopic swallowing study according to the
infant’s general conditions; for infants with unstable general
conditions or uncooperative agitated ones, videofluoroscopic
swallowing study was recommended.

Treatment

Patients with type I and some type II laryngeal clefts with mild
respiratory and swallowing symptoms and showing no signs of
aspiration or penetration on swallowing assessment were mana-
ged conservatively and followed up clinically every three months
over two years, whereas type III cases always necessitated surgical
intervention. However, in any type, patients who exhibited signs
of severe airway compromise, recurrent aspiration pneumonia or
severe swallowing dysfunction were amended for surgical repair.

Conservative treatment

Conservative management included a modified feeding regi-
men in the form of thickening of liquids and food consistency,
proper positioning and anti-reflux medication.

Surgical treatment

Endoscopic Coblation-assisted technique
This technique was applied for type I and type II laryngeal cleft
cases by performing mass closure of the cleft after making raw
areas at the edges and bottom of the cleft using a Coblation™
wand. Also, some selected type III laryngeal cleft cases could
be treated endoscopically if the caudal end of the cleft was
accessible.

The procedure starts with exposure of the laryngeal inlet,
without suspension, by the assistant using a Macintosh blade
put in the vallecula while the surgeon held the endoscope with
the left hand and EVAC™ Coblation wand with the right
hand. The mucosal ablation started at the cleft edge just below
the corniculate cartilage and continued until the bottom of the
cleft; then the other edge was trimmed in the same way. Next,
mass closure of the cleft was performed from deep in the cleft
using at least three interrupted Vicryl® 4/0 sutures. The false
vocal fold retractor was applied at the time as mucosal ablation
and during passing of the needle and removed at the time of
suture tightening, so all the sutures were performed and then

tied from distal to proximal after releasing the retractor.
During suturing, the assistant sometimes held both the endo-
scope and Macintosh blade while the senior surgeon used both
hands for suturing and knotting. After closure, unilateral aryepi-
glottic fold release was performed to avoid supraglottic stenosis.
In non-tracheomatised cases, ventilation was performed using
the intermittent apnoea technique while apnoea time was pro-
longed using a high-flow nasal cannula (Figure 1).

Open technique

The open technique is used in deep type III cleft cases where
the bottom of the cleft cannot be addressed endoscopically.
After a tracheostomy is performed, a transtracheal approach
is used. After vertically incising the airway, the redundant
cleft mucosa came into direct vision where trimming was per-
formed followed by a layered cleft closure and anterior tracheal
wall suturing. In order to comfortably close the oesophageal
layer, the assistant should grasp and laterally mobilise the airway
layer to give sufficient space for comfortable closure. This is also
followed by endoscopic unilateral aryepiglottic fold release
whenever supraglottic narrowing was suspected (Figure 2).

For cases of open transtracheal repair of either high-grade
clefts or residual fistulae after endoscopic repair of lower-grade
clefts, our approach was always to repair in three layers of
pharyngo-oesophageal mucosa, airway mucosa and the third
layer in between. The third layer was either tibial periosteum
(six cases) or harvested costal cartilage (five cases). Any muco-
sal redundancy or deficiency at the time of closure should be at
the pharyngo-oesophageal side, not the airway side.

We always tried oral feeding post-operatively. When a
residual fistula was suspected, we undertook examination
under anaesthesia and, if a fistula was documented endoscop-
ically, we usually shifted to total parenteral nutrition and then
gastrostomy if the fistula persisted. We never inserted the Ryle
tube post-operatively in order to avoid damage to the repair.
Post-operative monitoring in the paediatric intensive care unit
for one night was offered for all cases with peri-operative intra-
venous steroid administration to minimise airway oedema, espe-
cially in non-tracheostomised cases. Post-operative functional
endoscopic evaluation of swallowing (functional endoscopic
evaluation of swallowing) was performed three months after
surgery to detect any residual swallowing dysfunction.

Statistical analysis

Data analysis was performed using SPSS® statistical analysis soft-
ware (version 27). Quantitative variables were described using
mean and standard deviation or median and range according to
the typeof data.Categorical variablesweredescribedusingabsolute
frequencies andwere compared using the chi-square, Fisher’s exact
and Monte Carlo tests when appropriate. For ordinal binary data,
the chi-square for the trend test was used. Kolmogorov–Smirnov
(distribution-type) and Levene (homogeneity of variances) tests
were used to verify assumptions for use in parametric tests. In
order to compare quantitative data between two groups, the
Mann–Whitney test (for non-normally distributed data) and
the independent sample t-test (for normally distributed data)
were used. The level of statistical significance was set at p < 0.05.

Results

This study included 43 patients aged from 2 to 44 months with a
median of 9.19 months. Females represented 53.5 per cent of
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patients. Concerning the type, 34.9 per cent, 34.9 per cent and
30.2 per cent had types I, II and III, respectively. About 64.7
per cent had no associated co-morbidity. About 37.2 per cent
had associated gastroesophageal reflux disease, 39.5 per cent

Figure 2. (a) Image showing redundant mucosa of the cleft edges after the laryngo-
fissure (open approach). (b) Image showing incision of the mucosal edges of the cleft
(open approach). (c) Image showing the harvested tibial periosteum is trimmed to
the appropriate size of the defect (open approach).

Figure 1. (a) Endoscopic image showing mucosal ablation starting at the cleft edge
with an EVAC™ Coblation wand (endoscopic approach). (b) Endoscopic image show-
ing mucosal ablation on one side and trimming on the other side till the bottom of
the cleft with an EVAC Coblation wand (endoscopic approach). (c) Endoscopic image
showing start of suturing while the false vocal fold retractor is applied (endoscopic
approach).

190 A El-Sobki, H Baz, RAE Ibrahim et al.

https://doi.org/10.1017/S0022215123000658 Published online by Cambridge University Press

https://doi.org/10.1017/S0022215123000658


had recurrent pneumonia, and 55.8 per cent, 69.8 per cent, 11.6
per cent and 7 per cent presented with feeding difficulties, aspir-
ation, stridor and cyanosis, respectively. About 54 per cent did
not need a peri-operative feeding assessment (Table 1).

Concerning management technique, 12 patients had con-
servative treatment and the remaining 31 underwent surgical
techniques (of them, 20 patients underwent endoscopic inter-
vention, and 11 underwent the open technique). There is a
statistically significant difference between patients who under-
went conservative and surgical techniques regarding type. All
those who underwent conservative intervention had type I
compared with 10 per cent of those who underwent endo-
scopic intervention (Table 2).

There is a statistically significant difference between
patients who underwent endoscopic and open surgical techni-
ques regarding pre-operative feeding assistance. Thirteen
patients who underwent endoscopic intervention did not
need peri-operative assistance versus two patients who under-
went open surgical intervention (Table 3).

There was a statistically significant difference between the
grafts used and decannulation time (significantly higher in
those who underwent periosteum graft). Two patients had
residual stridor and suture granuloma in the periosteum
group, and two patients in the costal cartilage group had residual
tracheoesophageal fistula and needed to undergo re-operation
(Table 4). Bronchoalveolar lavage was performed in 21 patients;
the microbiology of 10 patients showed positive culture.

Discussion

Laryngeal cleft is a rare congenital anomaly with an overall
incidence of 1 in 10 000 to 20 000 live births.1 However, the
incidence of both types I and II may be greater than was
previously thought.8

Many classification systems were proposed to grade laryngeal
clefts, but the most commonly used one is the Benjamin–Inglis
classification, where the cleft is graded according to the caudal
length of the cleft into four grades.3 Martha et al.,9 in the review
of 1033 cases, reported that the most common type is type I
(84.07 per cent) whereas there were only 3 cases of type IV.

Co-morbidities have been reported in 50–88 per cent of
children with laryngeal cleft.10,11 In the present study, 35 per
cent of included cases had associated co-morbidity, most
often of the heart, such as atrial septal defect and ventricular
septal defect. In the Leishman et al.12 series, 26 per cent of
patients were diagnosed with associated anomalies.

About 37.2 per cent had associated gastroesophageal reflux dis-
ease. The incidence of gastroesophageal reflux disease associated
with laryngeal cleft has been estimated between 19 and 44 per
cent in other studies.8,13 Concurrent gastroesophageal reflux dis-
ease has been shown to contribute to surgical failure if not man-
aged appropriately.5 Concerning the need for pre-operative
feeding assistance, 53.5 per cent had no need, 23.3 per cent needed
a nasogastric tube and 23.3 per cent had gastrostomy for feeding.

Figure 2. Continued.

Table 1. Distribution of the studied patients according to baseline data

Parameter Value* Value (%)

Age (months)

– Mean ± SD 10.6 ± 9.19

– Range 9.19 (2–44)

Gender (n)

– Female 23 53.5

– Male 20 46.5

Type (n)

– I 15 34.9

– II 15 34.9

– III 13 30.2

Co-morbidities (n)

– No 29 64.7

– Atrial septal defect 4 9.3

– Ventricular septal defect 1 2.3

– Oesophageal atresia 1 2.3

– Opitz syndrome 2 4.7

– Tracheoesophageal fistula 3 7

– Vater syndrome 1 2.3

– Neurological condition 1 2.3

– Patent ductus arteriosus 1 2.3

Associated gastroesophageal reflux disease (n) 16 37.2

Feeding difficulties (n) 24 55.8

Aspiration (n) 30 69.8

Stridor (n) 5 11.6

Cyanosis (n) 3 7.0

History of recurrent pneumonia (n) 17 39.5

Pre-operative feeding assistance (n)

– Gastrostomy 10 23.3

– Nasogastric tube 10 23.3

– None 23 53.5

*n = 43; SD = standard deviation
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The most common presenting symptoms were aspiration
and feeding difficulty in the form of choking, followed by
respiratory compromise in the form of stridor, cyanosis and
recurrent aspiration pneumonia. Rahbar et al. reported that
90 per cent of their patients had respiratory symptoms,5 and
Evans et al.14 found that cyanotic spells during feeding were
the most common presenting symptom followed by inspira-
tory stridor and recurrent chest infections.

Direct laryngoscopy under general anaesthesia is mandatory
in cleft cases to allow palpation of the interarytenoid region.
As the disease is rare, a delay in diagnosis still occurs, ranging
from weeks to years.5 So, the most important factor in the diag-
nosis is including this rare anomaly in the differential diagnosis.
Pre-operative videofluoroscopy, chest X-ray, barium swallow and
fibre-optic endoscopic evaluation of swallowing have been
reported, but none are a definitive diagnostic tool.2,15

Decision-making in the treatment of type I and some type
II laryngeal clefts is not always easy. Some cases may respond
to conservative measures, and others should be surgically
treated.11,16 Coppess et al.17 published a comprehensive

interarytenoid assessment protocol for precise assessment of
cleft severity, meaning that not all low-grade clefts are the
same. In general, the endoscopic repair is usually introduced
for types I, II and selective type III clefts. Most type III and
all type IV clefts are managed better with the open
approach.7,10,18 In selected cases for conservative management,
a trial of medical therapy is applied for at least six months. The
goals of the conservative treatment are ensuring proper feeding
and avoiding recurrent chest infections.19 Many authors agree
that a trial of conservative management in type I clefts can
avoid the risks and the need for surgical treatment.7,8,20,21

Notably, 80 per cent of type I clefts in our series responded
to the conservative treatment and had complete symptom
resolution. On the other hand, patients are scheduled for
endoscopic repair if persistent pulmonary aspiration or recur-
rent infections are occurring.

Endoscopy was used in the surgical treatment of three cases
of type I, all cases with type II and two cases with type III. We
used the endoscopic approach if the caudal end of the cleft was
accessible endoscopically. The use of endoscopes decreases the

Table 2. Relation between the type of management and baseline data

Parameter

Management

P-value
Conservative
(n = 12)

Surgical
(n = 31)

Age (median (IQR); months) 16 (10.25–21.25) 5 (4–10) <0.001*,†

Gender (n (%))

– Female 6 (50) 17 (54.8) 0.775‡

– Male 6 (50) 14 (45.2)

Type (n (%))

– I 12 (100) 3 (9.7)

– II 0 (0) 15 (48.4) <0.001*,**

– III 0 (0) 13 (41.9)

Co-morbidities (n (%))

– No 10 (83.3) 19 (61.3)

– Atrial septal defect 2 (16.7) 2 (6.5)

– Ventricular septal defect 0 (0) 1 (3.2) 0.884‡

– Oesophageal atresia 0 (0) 1 (3.2)

– Opitz syndrome 0 (0) 2 (6.5)

– Tracheoesophageal fistula 0 (0) 3 (9.7)

– Vater syndrome 0 (0) 1 (3.2)

– Neurological condition 0 (0) 1 (3.2)

– Patent ductus arteriosus 0 (0) 1 (3.2)

Associated gastroesophageal reflux disease (n (%)) 5 (41.7) 11 (35.5) 0.707‡

Feeding difficulties (n (%)) 6 (50) 18 (58.1) 0.633‡

Aspiration (n (%)) 7 (58.3) 23 (74.2) 0.31‡

Stridor (n (%)) 1 (8.3) 4 (12.9) >0.999‡

Cyanosis (n (%)) 0 (0) 3 (9.7) 0.548‡

History of recurrent pneumonia (n (%)) 3 (25) 14 (45.2) 0.306‡

Pre-operative feeding assistance (n (%))

– None 8 (66.7) 15 (48.4) 0.163‡

– Gastrostomy 0 (0) 10 (32.3)

– Nasogastric tube 4 (33.3) 6 (19.4)

*p < 0.05 is statistically significant; †Mann–Whitney test; ‡chi-square test; **chi-square for trend test. IQR = interquartile range
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rate of complications, reduces the risk of surgical site infection
or haematoma, and lowers the risk of unsuccessful closure
related to the nasogastric tube or tracheostomy cannula.22

Kubba et al.23 showed no statistically significant difference in
the functional outcomes between endoscopic and open proce-
dures and those needing revision surgery.

The novelty of our work is using Coblation instead of a
laser in the reduction of the redundant cleft mucosa. The

Coblation can be used now in many laryngeal surgical proce-
dures as it causes minimal trauma to the surrounding tissues,
performs complete haemostasis and is easier in the post-
operative period for the patient.24,25

The rationale for the endoscopic repair of low-grade clefts is
to create opposing raw surfaces at the mucosal edges and, most
importantly, the apex. Many tools are available to denude the
mucosa, including cold instruments and carbon dioxide

Table 3. Relation between the surgical approach and baseline data

Parameter

Surgical approach

P-value
Endoscopic technique
(n = 20)

Open technique
(n = 11)

Age (median (IQR); months) 7 (2–12) 3.5 (3–4) 0.073*

Gender (n (%))

– Female 12 (60) 5 (45.5) 0.436†

– Male 8 (40) 6 (54.5)

Type (n (%))

– I 3 (15) 0 (0)

– II 15 (75) 0 (0) 0.001‡,**

– III 2 (10) 11 (100)

Co-morbidities (n (%))

– No 14 (70) 5 (45.5)

– Atrial septal defect 1 (5.0) 1 (9.1)

– Ventricular septal defect 0 (0) 1 (9.1) 0.465†

– Oesophageal atresia 1 (5) 0 (0)

– Opitz syndrome 1 (5) 1 (9.1)

– Tracheoesophageal fistula 2 (10) 1 (9.1)

– Vater syndrome 1 (5) 0 (0)

– Neurological condition 0 (0) 1 (9.1)

– Patent ductus arteriosus 0 (0) 1 (9.1)

Associated gastroesophageal reflux disease (n (%)) 7 (35) 4 (36.4) >0.999†

Feeding difficulties (n (%)) 10 (50) 8 (72.7) 0.275†

Aspiration (n (%)) 15 (75) 8 (72.7) >0.999†

Stridor (n (%)) 1 (5) 3 (27.3) 0.115†

Cyanosis (n (%)) 2 (10) 1 (9.1) >0.999†

History of recurrent pneumonia (n (%)) 8 (40) 6 (54.5) 0.436†

Pre-operative feeding assistance (n (%))

– None 13 (65) 2 (18.2) <0.001†,‡

– Gastrostomy 3 (15) 7 (63.6)

– Nasogastric tube 4 (20) 2 (18.2)

Re-operations (n (%))

– 0 17 (85) 9 (81.8)

– 1 2 (15) 2 (18.2)

– 2 1 (5) 0 (0) 0.698**

Complications (n (%))

– None 17 (85) 9 (81.8)

– Cleft recurrence 2 (10) 0 (0) 0.209†

– Cleft recurrence + tracheoesophageal fistula 1 (5) 0 (0)

– Residual tracheoesophageal fistula 0 (0) 2 (18.2)

*Mann–Whitney test; †chi-square test; ‡p < 0.01; **chi-square for trend test
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lasers.6,7 In our practice, we usually use Coblation to denude
the mucosa and debulk redundant tissues with the advantage
of it being a fast and precise haemostatic tool. Nayak et al.26

used Coblation to make a raw cleft margin in three cases,
but unlike in our study, they suspended the larynx and used
a Coblation mini laryngeal wand in contrast to the EVAC
wand used by us without suspension.

Working without suspension in our hands gives a wider
space for manipulation and gives a better chance to work
using the endoscopic guidance with the advantage of more
malleability to work around the corners; moreover, it is the
same approach used for supraglottoplasty.25

Shah et al. performed a retrospective chart review in
patients who underwent surgical repair of type I or II laryngeal
cleft using Coblation and compared the results with those of
laser and cold-steel methods. The study was able to detect sig-
nificant differences in pre-operative and post-operative swal-
low study scores for the Coblation and laser groups. The
findings of this study supported the efficacy and safety of
Coblation for laryngeal cleft repair.27

Injection laryngoplasty in the interarytenoid area conferred
some benefit in patients with type I laryngeal cleft where the
goal was to provide a ‘fullness’ of the deficient area. But a rando-
mised, controlled prospective study would be needed to deter-
mine the patients who would benefit from such treatment.28

The best surgical procedure for type III and type IV clefts is
still up for debate.29,30 An open surgical approach (a transtra-
cheal approach) was used to close most of the grade III clefts
in the current study. Our approach was always to repair in
three layers including the pharyngoesophageal mucosa, laryngo-
tracheal mucosa and the third layer in between. Various grafts,
such as periosteum and cartilage, were used as a third layer of
repair with no consensus in the literature on which material is
best for the repair. In our study, we used both tibial periosteum
(six cases) and harvested costal cartilage (five cases). U-shaped
sutures were used to sandwich the periosteal graft so tying
them did not cause any difficulty with airway mucosa closure.31

Different techniques have been reported: these include the anter-
ior approach which involves the transtracheal approach, carrying
a risk of laryngeal instability, and the lateral pharyngotomy
approach with a higher risk of recurrent nerve lesions.13,32

Two patients had residual stridor and suture granuloma in
the periosteum group, and two patients in the costal cartilage
group had residual tracheoesophageal fistula and needed to
undergo re-operation. There is a statistically significant differ-
ence between the grafts used and decannulation time (signifi-
cantly higher in those who underwent periosteum graft).

• This study presents experience with management of laryngeal cleft cases
both medically and surgically

• This was a retrospective study of all patients diagnosed with a laryngeal
cleft in a tertiary hospital between June 2011 and July 2021

• Management of laryngeal cleft cases should be tailored according to each
patient’s symptoms, other concomitant findings on airway endoscopy and
cleft type

• Conservative treatments are an effective management modality for clefts
with mild symptoms, and surgical management can be performed for any
type of laryngeal cleft with severe feeding or respiratory compromise

• Coblation is a well-tolerated tool in the endoscopic management of the
laryngeal clefts minimising operative time and oedema, allowing for
optimal post-operative outcomes

The early decannulation in costochondral grafts is usually
related to its rigidity making tracheomalacia less likely to happen.
For the cases complicated by suture granuloma treatment, the
local injection of betamethasone succeeded in both cases. We
avoided removing the granuloma to prevent wound breakdown.

When comparing the merits and demerits of both graft mat-
erials, we recommend tibial periosteum as the primary graft
material, although the limited number of cases cannot give stat-
istically significant clues. Three-layer closure tends to decrease
the short and long-term repair breakdown, and in our concept,
it is the most important advantage of open repair.29,33

It was rather difficult to assess the voice outcome following
the open technique because most children have not developed

Table 4. Relation between graft used in patients who underwent open technique and post-operative events

Parameter

Graft

P-value
Costal cartilage
(n = 5)

Periosteum
(n = 6)

Suture granuloma (n (%))

– Absent 5 (100) 4 (66.7) 0.182*

– Present 0 (0) 2 (33.3)

Decannulation time (weeks)

– Mean ± SD 6.2 ± 0.45 8.67 ± 0.52 0.001†,‡

– Range 6–7 8–9

Residual stridor (n (%))

– Absent 5 (100) 4 (66.7) 0.455*

– Present 0 (0) 2 (33.3)

Re-operations (n (%))

– 0 3 (60) 6 (100) 0.182‡

– 1 2 (40) 0 (0)

Complications (n (%))

– None 3 (60) 6 (100)

– Residual tracheoesophageal fistula 2 (40) 0 (0) 0.182*

*Chi-square test; †p < 0.01; ‡chi-square for trend test. SD = standard deviation
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a considerable language yet; however, the presence or absence
of dysphonia was evaluated by auditory-perceptual assessment
of children’s cry.

A post-operative functional endoscopic evaluation of swal-
lowing was performed for cases with residual swallowing dys-
function three months after the surgery. Persistent aspiration
was found in one case and residual penetration was found in
two cases despite being anatomically corrected. This was
attributed to a possible underlying neurological mechanism.34

Bronchoalveolar lavage was performed in 21 patients; the
microbiology of 10 of the patients showed positive cultures that
were managed with antibiotics before the surgical repair. Our
results were close to Chiang et al., who showed that 54.5 per
cent of their patients had positive cultures.35 In our series,
three patients (in the endoscopic group) had a revision endo-
scopic suturing of the cleft because of a residual defect and
two patients in the open costal cartilage graft group had residual
tracheoesophageal fistula and needed to undergo re-operation.

The limitations of our study are its retrospective design and
the limited number of cases, which hinders statistical
comparisons.

Conclusion

Management of laryngeal cleft cases should be tailored according
to each patient’s symptoms, other concomitant findings on air-
way endoscopy and cleft type. Conservative treatments appear to
be an effective management modality for clefts with mild symp-
toms, while surgical management can be performed for any type
of laryngeal cleft with severe feeding or respiratory compromise.
Coblation is a well-tolerated tool in the endoscopic management
of the laryngeal clefts, minimising operative time and oedema
and allowing for optimal post-operative outcomes. Further pro-
spective studies are needed to compare the periosteal graft with
costal cartilage in the open surgery of the cleft.

Competing interests. None declared

References

1 Roth B, Rose KG, Benz-Bohm G, Günther H. Laryngo-tracheo-oesophageal
cleft. Clinical features, diagnosis and therapy. Eur J Pediatr 1983;140:41–6

2 Eriksen C, Zwillenberg D, Robinson N. Diagnosis and management of cleft
larynx. Literature review and case report. Ann Otol Rhinol Laryngol
1990;99:703–8

3 Benjamin B, Inglis A. Minor congenital laryngeal clefts: diagnosis and clas-
sification. Ann Otol Rhinol Laryngol 1989;98:417–20.

4 Bowe SN, Hartnick CJ. Management of Type I and Type II laryngeal clefts:
controversies and evidence. Curr Opin Otolaryngol Head Neck Surg
2017;25:506–13

5 Rahbar R, Rouillon I, Roger G, Lin A, Nuss RC, Denoyelle F et al. The
presentation and management of laryngeal cleft: a 10-year experience.
Arch Otolaryngol Head Neck Surg 2006;132:1335–41

6 Kou YF, Redmann A, Smith MM, Hart CK, Rutter MJ, de Alarcon A.
Surgical treatment of type iii laryngotracheoesophageal clefts: techniques
and outcomes. Laryngoscope 2022;132:1112–7

7 Rahbar R, Chen JL, Rosen RL, Lowry KC, Simon DM, Perez JA et al.
Endoscopic repair of laryngeal cleft type I and type II: when and why?
Laryngoscope 2009;119:1797–802

8 Parsons DS, Stivers FE, Giovanetto DR, Phillips SE. Type I posterior laryn-
geal clefts. Laryngoscope 1998;108:403–10

9 Martha VV, Vontela S, Calder AN, Martha RR, Sataloff RT. Laryngeal cleft:
a literature review. Am J Otolaryngol 2021;42:103072

10 Ojha S, Ashland JE, Hersh C, Ramakrishna J, Maurer R, Hartnick CJ. Type
1 laryngeal cleft: a multidimensional management algorithm. JAMA
Otolaryngol Head Neck Surg 2014;140:34–40

11 Watters K, Russell J. Diagnosis and management of type 1 laryngeal cleft.
Int J Pediatr Otorhinolaryngol 2003;67:591–6

12 Leishman C, Monnier P, Jaquet Y. Endoscopic repair of laryngotracheoe-
sophageal clefts: experience in 17 cases. Int J Pediatr Otorhinolaryngol
2014;78:227–31

13 Evans JN. Management of the cleft larynx and tracheoesophageal clefts.
Ann Otol Rhinol Laryngol 1985;94:627–30

14 Evans KL, Courteney-Harris R, Bailey CM, Evans JN, Parsons DS.
Management of posterior laryngeal and laryngotracheoesophageal clefts.
Arch Otolaryngol Head Neck Surg 1995;121:1380–5

15 Boseley ME, Ashland J, Hartnick CJ. The utility of the fiberoptic endo-
scopic evaluation of swallowing (functional endoscopic evaluation of swal-
lowing) in diagnosing and treating children with type I laryngeal clefts. Int
J Pediatr Otorhinolaryngol 2006;70:339–43

16 Wolfson PJ, Schloss MD, Guttman FM, Nguyen L. Laryngotracheoesophageal
cleft. An easily missed malformation. Arch Surg 1984;119:228–30

17 Coppess S, Padia R, Horn D, Parikh SR, Inglis A, Bly R et al. Standardizing
laryngeal cleft evaluations: reliability of the interarytenoid assessment
protocol. Otolaryngol Head Neck Surg 2019;160:533–9

18 Jefferson ND, Carmel E, Cheng ATL. Low inter-arytenoid height: a sub-
classification of type I laryngeal cleft diagnosis and management. Int J
Pediatr Otorhinolaryngol 2015;79:31–5

19 Leboulanger N, Garabédian EN. Laryngo-tracheo-oesophageal clefts.
Orphanet J Rare Dis 2011;6:81

20 Chien W, Ashland J, Haver K, Hardy SC, Curren P, Hartnick CJ. Type 1
laryngeal cleft: establishing a functional diagnostic and management algo-
rithm. Int J Pediatr Otorhinolaryngol 2006;70:2073–9

21 Van der Doef HP, Yntema JB, van den Hoogen FJ, Marres HA. Clinical
aspects of type 1 posterior laryngeal clefts: literature review and a report
of 31 patients. Laryngoscope 2007;117:859–63

22 Sandu K, Monnier P. Endoscopic laryngotracheal cleft repair without
tracheotomy or intubation. Laryngoscope 2006;116:630–4

23 Kubba H, Gibson D, Bailey M, Hartley B. Techniques and outcomes of
laryngeal cleft repair: an update to the Great Ormond Street Hospital ser-
ies. Ann Otol Rhinol Laryngol 2005;114:309–13

24 Svistushkin VM, Starostina SV, Toldanov AV. Possibilities of coblation in
otorhinolaryngology: analytical review. Eur Arch Otorhinolaryngol
2022;279:1655–62

25 El-Sobki A, Ibrahim RAE, Amer A, Hashish MI, El-Deeb ME, El-Kholy
NA et al. Coblation supraglottoplasty: a ten-year experience in a tertiary
referral hospital. Eur Arch Otorhinolaryngol 2022;279:865–74

26 Nayak A, Chappity P, Pradhan S, Pradhan P, Parida P, Vinusree K.
Management of symptomatic grade I and II laryngeal cleft: experience of
a tertiary care center and review of literature. Indian J Otolaryngol Head
Neck Surg 2022;74(suppl 2):2367–71

27 Shah HP, Brawley CC, Maurrasse S, Schumacher J, Ganesh M, Thompson
DM et al. Pediatric laryngeal cleft repair with coblation: functional com-
parison of a novel technique with traditional methods. Int J Pediatr
Otorhinolaryngol 2022;163:111378

28 Al-Alawneh M, Caballero L, DeBroux E, Herr MJ, Petro AC, Thompson J
et al. Injection laryngoplasty for the treatment of type 1 laryngeal clefts: a
single institution experience. Ann Otol Rhinol Laryngol 2021;130:775–80

29 Kawaguchi AL, Donahoe PK, Ryan DP. Management and long-term fol-
low-up of patients with types III and IV laryngotracheoesophageal clefts.
J Pediatr Surg 2005;40:158–65

30 Ryan DP, Muehrcke DD, Doody DP, Kim SH, Donahoe PK.
Laryngotracheoesophageal cleft (type IV): management and repair of
lesions beyond the carina. J Pediatr Surg 1991;26:962–70

31 Garabedian EN, Ducroz V, Roger G, Denoyelle F. Posterior laryngeal clefts:
preliminary report of a new surgical procedure using tibial periosteum as
an interposition graft. Laryngoscope 1998;108:899–902

32 Cotton RT, Schreiber JT. Management of laryngotracheoesophageal cleft.
Ann Otol Rhinol Laryngol 1981;90:401–5

33 Jáuregui EJ, Propst EJ, Johnson K. Current management of type III and IV
laryngotracheoesophageal clefts: the case for a revised cleft classification.
Curr Opin Otolaryngol Head Neck Surg 2020;28:435–42

34 Osborn AJ, de Alarcon A, Tabangin ME, Miller CK, Cotton RT, Rutter MJ.
Swallowing function after laryngeal cleft repair: more than just fixing the
cleft. Laryngoscope 2014;124:1965–9

35 Chiang T, McConnell B, Ruiz AG, DeBoer EM, Prager JD. Surgical man-
agement of type I and II laryngeal cleft in the pediatric population. Int J
Pediatr Otorhinolaryngol 2014;78:2244–9

The Journal of Laryngology & Otology 195

https://doi.org/10.1017/S0022215123000658 Published online by Cambridge University Press

https://doi.org/10.1017/S0022215123000658

	Repair of posterior laryngeal cleft: a 10-year experience in a tertiary referral hospital
	Introduction
	Materials and methods
	Patient evaluation
	Treatment
	Conservative treatment
	Surgical treatment
	Endoscopic Coblation-assisted technique

	Open technique
	Statistical analysis

	Results
	Discussion
	Conclusion
	References


