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CASE SERIES
The use of acellular dermal matrix in palatoplasty to decrease the rate of
postoperative oronasal fistula
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Abstract

Introduction

Different cleft palate repair techniques have been
described to achieve optimum results and minimise
complications. Postoperative fistulae are one of the most
challenging complications after palate repair. In this
clinical study, we reviewed the records of patients who
underwent palatoplasty using acellular dermal matrix
(ADM) as an addition to facilitate difficult cleft palate and
palatal fistula closure.

Palatoplasty is a procedure used to close the palatal cleft,
aiming at improvement in speech with minimal maxillary
growth interruption.1 Despite the description of various
techniques aimed at increasing the chances of a
successful repair, complications are not uncommon. One
of these complications which causes significant
functional sequalae is oronasal fistula.2,3 The reported
prevalence ranges from 0% to 76%.4 They usually occur at
the junction of the soft and hard palates,5 however, they
may occur at any location along the repair line. Multiple
factors have been associated with higher rates of fistula
formation.6 Tension along the repair line resulting from
wide cleft or shortage of local tissue is the most common
factor.5 Fistulae are a further burden on the management
of cleft palate patients in terms of morbidity and cost.2,7

It was a retrospective, comparative, single-centre study, in
which records of patients who underwent cleft palate
surgeries between 2015 and 2018 were reviewed.
Patients who underwent cleft palate or palatal fistula
repair with and without ADM were included. Fischer's
exact test was used to compare the two groups (primary
cleft palate repair with and without ADM) in relation to
the rate of fistula occurrence postoperatively.
Charts of a total of 31 patients were reviewed. ADM was
used in 13 patients; 8(61.5%) were primary repairs and
5(38.5%) were fistula repairs. Eighteen patients were
repaired without ADM, of whom 16(88.9%) were primary
cleft palate repairs and 2(11.1%) were fistula repairs. The
statistical analysis showed no significant difference in
fistula formation rate or recurrence in both the groups.
ADM is a simple, safe, and helpful tool for augmenting
cleft palate repair, mainly in relatively wide and hightension cleft palate repairs. In our study, a trend showing
decreased complications with ADM was observed.
Therefore, we recommend a multi-centre study with a
larger sample to assess the significance of ADM in cleft
palate and palatal fistulae repair.
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Surgical repair of fistula in cleft palate patients is a
challenge due to underlying fibrosis in the bed,
compromised vascularity, and limited mobility of the
tissue.8,9 These factors also increase the chance of
recurrence after surgical repair by up to 65%.10,11 Hence, it
is crucial to prevent the initial occurrence of fistula in
primary cleft palate repair. In this regard, many
techniques have been published to try to decrease the
rate of fistula formation and facilitate a tension-free repair
and/or reinforce the closure site.1
The use of acellular dermal matrix (ADM) as an extra layer
for re-enforcement of closure in palatoplasty has been
published in 2003.8 ADM is widely used in the field of
plastic surgery and is used in cleft palate surgery to
reinforce both primary palatoplasty and closure of
oronasal fistula.4,8,12 Theoretically, ADM has several
advantages in palatoplasty and fistula repair. It is safe,
easy to use, widely available, strong, resists infection and
avoids donor morbidity. However, it may not be readily
available due to cost in some centres.8,13,14 The potential
benefit of decreasing the rate of formation of fistula after
using ADM in palatoplasty has been previously
reported.9,15,16
The objective of this study was to review and compare the
cases of cleft palate repair with and without ADM in a
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single centre in Saudi Arabia.

mucoperiosteal flap palatoplasty with intravelar
veloplasty and muscle retro-positioning technique was
used.
In
Bardach
technique,19
unipedicled
mucoperiosteal flap palatoplasty with intravelar
veloplasty was used. The Levator Veli Palatini muscle was
dissected and freed from all abnormal attachments of the
hard palate. Medial transection of the tensor aponeurosis
as it courses medially around the hamulus was
performed. Vomer flap(s) was used when necessary to
ensure complete nasal layer closure. Following the nasal
layer closure, ADM (ultrathin layer less than 1mm), as
shown in Figure-1 a, was placed over the nasal lining as
shown in Figure-1 b. The subsequent two layers were
closed after the ADM was applied. No sutures were used
to secure the ADM.

Case Series
This was a retrospective chart review that was conducted
in December of 2019 and included all the patients who
underwent primary palatoplasty and palatal fistula repair
at King Saud University Medical City in Riyadh, Saudi
Arabia, by three senior authors of this study between
January 2015 and December 2018. Data collected from
medical records included the age at the time of palate
and/or fistula repair, type of clefting (according to the
Veau classification),17 presence of syndromes,
palatoplasty repair technique, length of follow-up, rate of
fistula development and recurrence. Exclusion criteria
were, patients operated on in another hospital, patients
who were operated by other than the three senior
authors of this study, all patients who were lost to followup, and those repaired with techniques other than flap
closure (such as tongue flaps or FAMM flaps). Allocation
to groups was based on availability of ADM at the time of
performing the procedure. Informed consent for surgery,
use of ADM, photography and usage of the data for
research was obtained from parents or legal guardians of
all eligible candidates. Data were analysed using
Statistical Package for Social Studies (SPSS 22; IBM Corp.,
New York, NY, USA). Continuous variables were expressed
as mean ± standard deviation. Categorical variables were
expressed as percentages. Mann-Whitney U test was used
for continuous variables without normal distribution. Chisquare test and Fisher exact test were used for categorical
variables. Shapiro-Wilk test was used to assess the
normality of the data. P value less than 0.05 was
considered statistically significant. The consent of the
patient/guardian was taken prior to the writing of the
manuscript.

Surgical Technique
Primary Cleft Palate Repair: All cleft palates were repaired
with either Von Langenbeck or Bardach techniques.18,19 In
Von Langenbeck technique,18 traditional bipedicled

Fistula Repair: All cleft fistula cases were repaired by the
closure of the fistula in layers. After separating both the
layers surrounding the fistula (oral and nasal), a wide
subperiosteal dissection of the oral and nasal mucosa and
complete dense scar tissue surrounding the fistula was
released. After nasal layer closure, ADM was placed over
the repair line without sutures. Oral mucosa was closed
subsequently. This process was followed in all fistula cases
except one case which was treated with a palatoplasty
redo using the Baradach technique combined with Intervelar veloplasty due to the wide nature of the fistula.
Postoperative Care: Postoperatively, all patients were
hospitalised for one night, started on liquid diet, and
received three doses of intravenous antibiotics and oral
antibiotics upon discharge for seven days. Liquid diet was
continued for a minimum of five days and then advanced
to a soft diet for three weeks. All patients were followed
postoperatively in the clinic at one week, three weeks,
three months, and then yearly. Routine surveillance of
fistula, dehiscence, and infections was documented.

Results

Demographics: Charts of 31 patients were included in
the final analysis. Of the total 31
patients, 14 (45.2%) were male
and 17 (54.8%) were female.
Mean age at first presentation
was (44.38 ± 33) months, while
the mean age at the time of the
first surgery was (51.32 ± 40)
months. The mean follow-up
duration after surgery was (47.10
± 20) months. A total of 24
(77.4%) patients presented with
primary cleft palate, and 7
Figure-1: (A) ADM in kidney dish prior to application. (B) In primary palatoplasty, thin ADM is placed over the nasal lining (22.6%) presented with fistula
secondary to operations done in
following nasal layer closure.
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other hospitals. Six patients were syndromic and were
diagnosed with one of the following syndromes: Apert,
Dandy-Walker, Joubert, Pierre Robin sequence, Stickler,
and Down syndrome. Fifteen (48.4%) patients had a cleft
lip and palate, while 16 (51.6%) had a cleft palate with no
cleft lip. Fourteen (45.2%) patients had an alveolar cleft
associated with cleft palate, while 17 (54.8%) had an intact
alveolus. Sixteen (51.6%) patients had a complete cleft
palate, while 8 (25.8%) had an incomplete cleft palate.
With respect to Veau classification17 for patients who had
primary cleft palate at presentation, 6 (25%) patients had
class 1, 10 (41.7%) patients had class 2, and 8 (33.3%) had
class 4. None of our patients had class 3 primary cleft
palate. With regard to the fistulae that occurred, all
developed at the junction of the soft and hard palate.
Wide fistulas were defined as fistulae wider than 1cm in
the greatest width.
Surgical details: Bardach technique19 with intravelar
veloplasty was performed in 11 (35.3%) patients, VonLangenbeck18 in 9 (29%) patients, Redo Bardach in 5
(16.1%) patients, Bardach in 4 (12.9%) patients, Bardach
with intravelar veloplasty and vomer flap in 1 (3.2%)
patient, and Right Von-Langenbeck and left V-Y pushback
in 1 (3.2%) patient. ADM was used in 13 (41.9%), (8
patients had a primary cleft palate and 5 patients had
initial fistulae at presentation), while 18 (58,1%) patients
were treated without the use of ADM, (16 patients had
primary cleft palate and 2 had initial fistulae at
presentation).
Complication rate in primary repair groups: A Total of
24 (77.4%) patients presented with primary cleft palate.
ADM was used in only 8 (33.4%) patients, as shown in
Table-1. Of the non-ADM group, 3 (18.8%) patients
developed a fistula whereas 13 (81.3%) had no fistula on
follow-up. In the ADM group, one (12.5%) patient
developed fistula, while 7 (87.5%) had no fistula on
follow-up. The location of the developed fistula was in the
junction between soft and hard palate. There was no
Table-1: Summary of patients with acellular dermal matrix use in primary
palatoplasty.
Patients

1
2
3
4
5
6
7
8

Cleft Type
(Veau)

Age at Operation
(Months)

Outcome

IV
II
II
IV
IV
IV
II
II

11
31
24
14
15
19
27
120

Complete closure
Complete closure
Complete closure
Lost follow up
Complete closure
Complete closure
Small fistula
Complete closure

significant difference between primary repair groups in
complication rate. There was no significant difference
between primary repair groups in terms of gender, age at
repair, Veau classification, syndromes, comorbidities, or
surgical techniques.
Complication rate between fistula repair groups:
Seven (22.6%) patients presented to our centre with
fistula secondary to primary repairs performed in other
hospitals. All fistulae were located at the junction of soft
and hard palate. Two (28.6%), patients were treated
Table-2: Summary of patients with acellular dermal matrix use in fistula repair.
Patients

Age at operation
(Year)

Follow up
(Months)

Outcome

11
20
5
4
32

24
1
24
1
12

Complete closure
Complete closure
Recurrence
Complete closure
Recurrence

1
2
3
4
5

without ADM; while ADM was used in the remaining 5
(71.4%) as evident in Table-2. Of all the patients treated
without ADM, 2 (100%) developed a fistula. In the ADM
group, 2 of 5 (40%) patients developed a fistula while 3 of
5 (60%) patients had no fistula on follow-up. There was no
significant difference between the fistula repair group in
complication rate. There was no significant difference
between fistula repair group in terms of gender, age at
repair, Veau classification, syndromes, comorbidities, or
surgical techniques.

Discussion
Many techniques have been described for surgical closure
of cleft palate, all having the objective of maximising
palate functionality and decreasing the rate of
complications.1 However, even with meticulous surgical
techniques, complications still occur. Fistula is one of the
main complications. It has a significant negative burden
on functionality.2,3 The reported rate of fistula occurrence
is highly variable, reaching up to 76%.4 This variable
incidence is caused by different repair techniques and
fistulae locations.4 In a systematic analysis of 44 studies
that included 9,294 patients, the fistula occurrence rate
was 5.4% among patients with Veau 1&2 and 17.9%
among Veau 3&4.20 Mostly, it occurs at the junction of the
soft and hard palate.5 The rate of oronasal fistulae
formation was strongly related to cleft type, cleft width,
mucosal tear, damage to the vascular pedicle, postoperative haemorrhage, infection, absence of a multilayer
closure, upper respiratory tract infection and surgeon's
experience.6 Wide cleft or shortage of local tissues are the
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most critical factors significantly influencing tension on
the repaired palate.5 Occurrence of fistula post repair
causes significant functional limitation and imposes
higher cost of treatment.7 Nasal regurgitation of food or
liquid, fetor, chronic inflammation, hearing loss, nasal
escape, hypernasality, and velopharyngeal incompetence
all can occur with fistula post repair.3,21
Surgical repair of the fistula is even more difficult than
repairing a primary cleft palate. Fibrosis, compromised
vascularity, limited mobility of the tissue, all add to the
difficulty of the repair.8,9 The rate of recurrence is reported
to be high (65%).10,11 Hence, prevention of occurrence of
fistula during primary palate repair is crucial. Many
techniques have been published aiming to decrease the
rate of fistula occurrence. Basically, these techniques have
focused on a tension-free repair and/or enforcement of
closure site. Proper incision planning, extended relaxing
incisions, meticulous wide subperiosteal dissection,
vomer flaps, total release of tensor veli palatine muscle
aponeurosis, hamulus and foramina lamina fracture,
greater palatine vascular pedicle release, and adding an
extra layer by using ADM can help to achieve a tensionfree repair of both nasal and oral layers.1
ADM is nowadays widely used in plastic surgery.12 Its use
as an extra layer to enforce closure site in palatoplasty was
initially published in 2003.8 Its use was described as an
adjunct in wide cleft palate and fistula repair.1,8 In 2006,
ADM was also used in repairing palatal fistula.16 Since
then, several reports have studied the use of ADM in
primary cleft palate repair and fistula repair.1,4 ADM is
cadaveric skin that has been decellularised before use. It is
safe, easy to use, widely available, strong, resists infection
and avoids further donor morbidity. Additionally, it
permits good healing with no functional deficits such as
contracture or contour deformity. It provides a scaffold for
tissue in growth, revascularisation, and mucosal
epithelisation.8,13,14 The exact mechanism by which it
reduces fistula formation is not clearly understood.1,7
Theoretically, it adds an additional layer of closure to
provide a barrier layer in cases of minor dehiscence of the
oral or nasal layers. It also adds more thickness to thin
repaired tissues and minimises the dead space between
the layers.1,16 Moreover, there is some data that showed
ADM does not interfere with palatal dynamics.1,8,9,15,22
However, it is associated with a higher cost and, thus, is
not affordable by all centres. Several studies reported its
potential benefit in primary palatoplasty and repair of
fistulae.4,23 To this point, there are no clear indication
criteria for ADM use. Some authors recommend using it in
cases which carry higher risk of dehiscence like clefts
wider than 15mm, syndromic patients, bilateral clefts,
J Pak Med Assoc
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hypoplastic mucosa and muscles, and high tension
closure line, etc.1,8,24 A recent meta-analysis
demonstrated that there is a paucity of data that clearly
confirms its potential benefits.25
In our study, we divided the patients into two groups:
The first group presented with primary cleft palate, while
the second group presented with oronasal fistula after
repair of primary cleft palate from other hospitals. In our
study, ADM was used in primary palatoplasty in eight
patients; only one (12.5%) developed a fistula on followup. ADM was used to repair fistula in five patients, of
which two (40%) had recurrence of fistula on follow-up. A
higher incidence of fistula recurrence in the fistula repair
group was noted. This might be due to scarring caused by
the original repair and lack of available tissue during
closure, leading to significant tension in redo surgery. This
is consistent with literature which reported a higher
incidence of fistula recurrence in redo surgeries.10,11 In
both the groups, we did not find any statistically
significant difference in fistula occurrence with the use of
ADM. Nor did we find any statistically significant
difference in fistula occurrence post-primary
palatoplasty/repair, gender, age at repair, Veau
classification, syndromes, comorbidities, and surgical
techniques. In our study, increase in fistula occurrence
with post-primary palatoplasty in severe Veau classes was
noted. This might be because of our small sample size and
unequal distribution of our sample in different Veau
classes. In contrast to our data, multiple reports support
the use of ADM in reducing fistula rate in primary
palatoplasty.4,22 However, most of these reports were of
level 3 evidence or lower.25 Recently, a prospective study
revealed a beneficial effect of routine ADM use on primary
cleft palate repair, i.e., decreased fistula rates (level 2).7
The use of ADM in repairing palatal fistula and reducing
recurrence rates is published in multiple studies.8,9,15,16
Kirschner et al, Losee et al and others reported a decrease
in the rate of fistula recurrence with ADM.4,16 In literature,
the post-primary palatoplasty occurrence of fistula was
noted to be higher in more severe palate Veau
classification.20 On the other hand, no relation between
the patient's age at repair and rate of fistula occurrence
was noted in our study. Our result is consistent with a
prospective study by Gilardino et al.7
In the literature, there is no particular surgical technique
that has been shown to reliably decrease post repair fistula
rate especially in wide clefts, which is consistent with our
results.1,7 The recurrence rate or fistula rate is different
amongst various repairs.4 However, we compared the rate
of fistula collectively with and without ADM as against the
collectively reported rate. This is the first study done using
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ADM in cleft palate repair in Saudi Arabia. Here, ADM was
used in primary cleft palate repair and fistula repair.
However, our study has several limitations such as the
relatively small sample size, retrospective nature of the
study, and patients belonging to a single centre. In this
study, ADM was used to augment repair in primary
palatoplasty and palatal fistula. Even though our results
were statistically not significant, we still believe that the
use of ADM is beneficial in selected cases such as wide cleft
and recurrent fistula. Small fistulae could be repaired using
conventional methods. However, with large, recurrent,
anterior fistula the risk of post repair recurrence
dramatically increases. In such cases, the use of ADM may
be of significant benefit. We recommend further
prospective studies to assess the real benefit of ADM in
palatoplasty and fistula repair. To our knowledge, this is
the first study in the Middle East reporting experience with
ADM in palatal repair or fistula repair.
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7.
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11.

12.

13.

Conclusion
The use of ADM in cleft palate repair or fistula repair has
been shown, by many surgeons, to be an adjunct to
palatal repair. In our experience, although the use of ADM
for both primary palatoplasty and fistula repair did not
show any statistical significance, it tends to show a trend
favouring the use of ADM. This is the first study done using
ADM in cleft palate repair in Saudi Arabia and the Middle
East. We recommend further prospective studies to assess
the real benefit of ADM in palatoplasty and fistula repair.
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