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ABSTRACT

Background: Cleft lip and cleft palate are one of the most common 
congenital craniofacial abnormalities in the skull and face. We aimed to 
investigate the prevalence of complications after primary cleft palate repair 
surgery, performed on patients referred to a children’s hospital, and to use 
the information and results obtained from it to reduce the complications and 
improve the results of these surgeries. 
Methods: In this cross-sectional-analytical study, using a census sampling 
method, the medical records of 94 consecutive cleft palate patients treated 
in Abuzar Hospital in Ahvaz, southern Iran, in the years 2019 to 2021 were 
studied. The rate of postoperative complications during the first week in 
terms of wound opening and flap necrosis and one month later in terms of 
fistula formation after surgery were also extracted from the files. 
Results: Ninety-four patients with congenital cleft palate (57.4% male and 
42.6% female) were enrolled. The gap width in all studied patients was 14 
± 5 mm. The frequency of complications of surgical wound opening, flap 
necrosis, oronasal fistula and hypernasality in von Langenbeck group was 
9.5%, 0.15% and 28.1% respectively, and in Bardach group was 9.5 %, 15% 
and 33.3% respectively. 
Conclusion: There were no significant differences between the two surgical 
methods in terms of postoperative complications. Besides, what is important 
in choosing a surgical method is the patient’s clinical condition, the surgeon’s 
experience and skill, and his choice. 
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INTRODUCTION

Cleft lip and palate are one of the most common congenital craniofacial 
deformities in the skull and face area. The abnormality is characterized 
by the loss of integrity of the lip muscles, alveolar bone, and hard and 
soft palate. The severity of the deformity can vary from a small hole in 
the lip to a wide fissure extending to the roof of the mouth and nose1. 
 The optimal goals of cleft palate repair are construction of a complete 
anatomical and functional closure with normal speech production, 
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lack of regurgitation of fluids or food into the 
nasal cavity, no maxillary growth disturbance, and 
minimization of hearing loss2, 3. The treatment 
process in these patients is best managed in a group 
and multidisciplinary manner to achieve the desired 
result4.
A number of specialties such as ENT, maxillofacial or 
plastic surgeons, nutritionists, and speech therapists 
are involved as a team for improving these patients’ 
quality of life5. Although cleft palate abnormalities 
have been described hundreds of years ago, there is 
still no consensus on best surgical technique to treat 
these patients6.
Modified von Langenbeck (two bi-pedicled 
flaps, mVL) palatoplasty and Bardach (two-flap 
palatoplasty, 2FP) are both surgical techniques that 
aim to repair a cleft palate. In mVL palatoplasty, after 
making two medial and lateral (along the alveolar 
ridge) longitudinal incisions on each side of the cleft, 
two bipedicle flaps of tissue are raised on opposite 
sides of the cleft palate and brought together in the 
midline to create a continuous palate. This procedure 
also involves the incision of the levator veli palatini 
muscles on either side of the cleft and suturing them 
together transversely (Intravelar veloplasty) in order 
to achieve proper velopharyngeal function (VPF). 
The flaps are mainly based on the greater palatine 
arteries and are mobilized as pedicles7.
In Bardach palatoplasty, two flaps are also used, but 
they are created differently. Instead of being raised 
from tissue on either side of the cleft, two separate 
flaps of oral and nasal mucosa are created. These 
flaps are then brought together and sutured along 
the midline to create a continuous palate. 
This procedure is sometimes preferred for patients 
with a wide cleft palate8. Like any other surgical 
intervention, postoperative complications can 
occur, which may lead to a sub-optimal result or 
even a complete failure of achieving the desired 
goals9. Some of the most important complications 
after surgery are the wound dehiscence, fistula 
formation between the oral and nasal cavities, and 
necrosis of the mucosal flaps10.
Measurement of the surgical results is important 
in the estimation of the results of cleft repair and 
improvement in its quality11. Efforts to reduce 
the incidence of these complications have always 
been the focus of studies conducted in various 
reconstructive surgery centers around the world. 
We aimed to clinically evaluate and compare the 

prevalence of complications after primary cleft 
palate repair surgery using the mVL or Bardach 
(2FP) techniques. 

MATERIALS AND METHODS 

In this cross-sectional-analytical study, using a 
census sampling method, the medical records of 94 
consecutive cleft palate patients treated in Abuzar 
Hospital in Ahvaz, southern Iran, in the years 2019 
to 2021 were studied. Children suffering from 
submucosal or syndromic cleft palate or having 
a history of previous cleft palate repair surgery in 
another center were excluded. The surgical repairs 
were performed by a pediatric surgeon highly 
proficient in cleft surgery, and the surgical method 
used for each patient was determined by his 
judgment. 
The following information was collected: date of 
birth, age (months) of the patient at the time of 
primary palate repair surgery, gender, type of cleft 
(based on the Veau system, the type of cleft was 
divided as follows: Veau type I: cleft soft palate, type 
II: cleft soft palate/hard palate, type III unilateral 
cleft lip/palate, type IV: bilateral cleft lip/palate). 
Data of the postoperative complications recorded 
during the first week post-op visit in terms of 
wound dehiscence and flap necrosis, as well as first 
month post-op visit in terms of fistula formation 
after surgery, was also extracted from the files. 
Pittsburgh Fistula Classification System (PFCS) was 
used to classify the type of oronasal fistula based 
on its anatomical location as follows: uvula (I), soft 
palate (II), junction of the hard and soft palates 
(III), hard palate (IV), and junction of the primary 
and secondary palates (V). Also, the hyper-nasality 
assessment data for the operated patients who had 
reached the eligible age (>3 years) for undergoing 
the perceptual tests of cul-de-sac hypernasality 
resonance, as explained by Williams et al.14 during 
the study period were also extracted. This study was 
approved by the Golestan Hospital Research Ethics 
Committee (Ethics code: IR. AJUMS. HGOLESTAN. 
REC.1401.033). 
 
Statistical Analysis

The obtained data were analyzed using IBM SSPS 
ver. 22 software (IBM Corp., Armonk, NY, USA). 
Descriptive data, presented as mean and standard 
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deviation (or median and interquartile range) 
were used in quantitative variables and frequency 
and percentage were used in qualitative variables. 
t-test (Mann-Whitney), chi-square test, Pearson 
(Spearman) correlation coefficient and analysis of 
variance (KruskalWallis) were used for univariate 
data analysis. A P-value of < 0.05 was considered for 
statistical significance. 

RESULTS

Nighty-four patients with congenital cleft palate (54 
males and 40 females) participated in this study. 
Their average age at the time of palatoplasty surgery 
was 18±7 months. The demographic and clinical 
characteristics of patients in each treatment group 
are presented in Table 1. Statistically, there was no 
significant difference between the treatment groups 
in terms of gender or age at the time of repair. The 
mean gap width in all studied patients was 14 ± 5 
mm. This extent was 13 ± 5 mm and 15 ± 5 mm 
in the mVL and 2FP groups, respectively (P-value 
= 0.764). The frequency of type II, III, and IV clefts 
(according to Veau classification) was 52 (55.3%), 
37 (39.4%), and 5 (5.3%), respectively. All patients 
with type II cleft underwent mVL operation and 
all patients with type IV cleft underwent Bardach 
operation, but in patients with type III cleft, 22 

patients were repaired by mVL method and 15 
patients were repaired by Bardach method. 
Assessment of the data showed that 24 patients had 
suffered postoperative complications. Ten patients 
(7.44%) developed wound dehiscence. Seven patients 
were in the mVL group and 3 patients were in the 
Bardach group. In all cases, the dehiscence occurred 
at the junction of the soft and hard palate. In the 
Bardach repair group, one case had a complication 
of flap necrosis, which was later repaired using a 
buccal flap and healed without complications. Ten 
cases of oronasal fistula were developed. Seven cases 
in mVL group and 3 cases in Bardach group. In 
fact, all the patients who had suffered from wound 
dehiscence eventually developed an oronasal fistula. 
The hyper-nasality assessment tests were performed 
on 44 patients (32 patients from the mVL group and 
12 patients from the Bardach group). Evidence of 
hyper-nasality was seen in 13 patients (9/32 in mVL 
group and 4/12 in Bardach group). There was no 
significant difference in terms of hyper-nasality score 
between the two groups. Table 2 shows the amount 
and difference in the prevalence of complications 
between the different techniques used. 
Figure 1 shows Two-flap (bardach) palatoplasty 
technique for cleft palate repairing. Also, modified 
von Langenbeck palatoplasty for cleft palate 
repairing is provided in Figure 2. 

Table 1: Demographic and clinical characteristics of patients  

 
  

Variable mVL 2FP Total P-value 
Age at repair (months), mean±SD 19±7 17±7 18±7 0.537 

Sex, n, % 
Male 42 (56.7) 12 (60) 54 (57.4) 

- 
Female 32 (43.3) 8 (40) 40 (42.6) 

Cleft width (mm), mean±SD 13±5 15±5 - 0.764 
Veau type, n 

Type II 52 0 52 

- 
Type III 22 15 37 
Type IV 0 5 5 

Total cases 74 20 94 
VL, modified von Langenbeck repair; 2FP, two-flap palatoplasty. 

Table 1: Demographic and clinical characteristics of patients

Table 2: The prevalence of complications and differences between the two palatoplasties 
 

Complication Repair technique 
P-value 

 mVL, n (%) 2FP, n (%) Total, n (%) 
Dehiscence 7 (9.5) 3 (15) 10 (10.6) 0.732 

Flap necrosis 0 1(5) 1 (1.06) 0.341 
Oronasal fistula 7 (9.5) 3 (15) 10 (10.6) 0.732 
Hypernasality 9/32 (28.1) 4/12 (33.3) 13/44 (29.5) 0.860 

mVL, modified von Langenbeck repair; 2FP, two-flap palatoplasty 
 
 

  

Table 2: The prevalence of complications and differences between the two palatoplasties
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  Fig.1 a-b: Two-flap  (bardach) palatoplasty technique for cleft palate repairing  
  

  

a b 

  
  
  

  

a   b   

Figure 1 (a-b): Two-flap (bardach) palatoplasty technique for cleft palate repairing 
 
   

a b 

c d 
  
 Fig.2 a-d: Modified von Langenbeck palatoplasty for cleft palate repairing  
 

Figure 2 (a-d): Modified von Langenbeck palatoplasty for cleft palate repairing
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DISCUSSION 

The assessment of the outcomes of different 
techniques for surgical repair of cleft palate is 
important to evaluate their effectiveness in repair, 
identify the potential post-operative complications, 
inform the development of guidelines for surgery, 
improve the outcomes by selecting best technique 
for each patient and provide data for comparative 
analysis and research leading to more improvement 
in surgical techniques and patient care 12-14.
The present study was conducted with the aim of 
comparing the postoperative outcomes of patients 
with cleft palate who underwent surgical repair 
by a modified VL, or 2FP (Bardach) technique. 
Wound dehiscence, which often occurs early in the 
postoperative period, may heal spontaneously or 
convert to an oronasal fistula15. The prevalence of 
wound dehiscence may be influenced by multiple 
factors, such as the difference in surgical techniques, 
the patient’s medical, nutritional, or socioeconomic 
characteristics, as well as variation in postoperative 
care16.
In our study, the entire patient who had suffered 
from dehiscence eventually developed a fistula, all 
of whom were located in the area of soft/hard palate 
junction, which is one of the most susceptible and 
prevalent sites for developing wound dehiscence 
and subsequent fistula17.
The prevalence of wound dehiscence and fistula 
formation between the two-studied group was not 
statistically different. This finding is consistent with 
other studies 15, 17. Although they had reported 40 to 
50 percent spontaneous healing of wound dehiscence 
and attributed this finding to low tension on closure 
line achieved by using delicate surgical technique 
and relaxing incisions15, 17. They also emphasized the 
importance of appropriate postoperative nursing 
care, and thorough instructions that include a liquid 
diet only regimen, no sucking action, and keeping 
oral hygiene for at least 3 weeks15.
 One of the major aims of cleft repair surgeries is 
reasonable speech development, which can be 
assessed by hyper-nasality tests. In this study, the 
prevalence of hyper-nasality was not statistically 
different between the two studied groups. This result 
is consistent with other studies18, 19.
 Some of the limitations of this study are retrospective 
nature of the study, restricted period of follow-up, and 
small size of the groups. Therefore, we propose well-

designed RTCs to attentively address these limitations 
and produce new algorithms or statistical models to 
help the surgeons in choosing the suitable technique 
based on the medical condition of the patient and the 
anatomical characteristics of the cleft. 

CONCLUSION  

The complications of wound dehiscence, flap 
necrosis, oronasal fistula and hyper-nasality were 
not significantly different in the two studied groups 
and choosing the appropriate procedure for each 
patient can be mainly based on the experience 
and the decision of the surgeon and the clinical 
conditions of the patients.  
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