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INTRODUCTION

Cleft lip and cleft palate are the most frequently occurring con-
genital craniofacial deformities, with an incidence of approxi-
mately 1 per 700 people [1,2]. The goal of cleft palate surgery is 
to divide the nasal and oral cavities, maintain normal velopha-
ryngeal function, and minimize restricted postoperative facial 

growth [3,4].
Possible postoperative complications of cleft palate repair in-

clude bleeding, wound dehiscence, palatal fistula, velopharyn-
geal insufficiency, and facial growth retardation [5]. Postopera-
tive palatal fistula is one of the most significant long-term com-
plications. Palatal fistula occurs when the primary surgical repair 
of the palate breaks down or healing fails, and it induces hyper-
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nasal speech, articulation disorders, and nasal regurgitation of 
food and drink [6,7].

The incidence of palatal fistula following cleft palate repair was 
reported to be 0%–60% historically and 3%–35% in recent stud-
ies [8-12]. Furthermore, many factors, including the surgical 
technique, timing of surgery, extent of cleft, presence of cleft lip, 
surgeon’s experience, and associated syndromes, are known to 
increase the risk of palatal fistula [12,13].

This study aimed to evaluate the incidence of postoperative 
palatal fistula and its predictive factors based on a surgeon’s 25-
year experience at our hospital. Thus, we evaluated patients’ sex, 
age at cleft palate repair, the presence of cleft lip and associated 
syndromes, the extent of the cleft, and the technique of cleft pal-
ate repair. We attempted to broaden the understanding of palatal 
fistula following primary cleft palate repair by determining the 
incidence of palatal fistula and predictive factors.

METHODS

We retrospectively reviewed 636 consecutive cleft palate repairs 
performed at our hospital between January 1996 and October 
2020 by a single surgeon (YCB). Patients with associated syn-
dromes and those with submucous cleft palate were included. 
Cases where surgery was performed by a different surgeon and 
patients with incomplete medical records or inadequate follow-
up (less than 6 months) were excluded. 

The following data were obtained from 636 medical records 
and analyzed: the presence of a palatal fistula following cleft pal-
ate repair and location, the differences in its incidence according 
to sex, age at the time of cleft repair, presence of a syndrome, 
cleft lip, extent of cleft, and technique of cleft palate repair. We 
also analyzed the statistical significance of differences in the in-
cidence of palatal fistula according to the technique of cleft pal-
ate repair. 

The preoperative extent of the cleft was evaluated using the 
Veau classification system, as follows: Veau class I, cleft soft pal-
ate; Veau class II, hard/soft cleft palate; Veau class III, unilateral 
cleft lip/palate; and Veau class IV, bilateral cleft lip/palate [14].

Palatal fistula was defined as a patency forming and persisting 
for 6 months or longer after surgery between the oral and nasal 
cavities, as a result of breakdown or failure of healing in the pri-
mary surgical repair site at the cleft palate (Fig. 1). The location 
of the fistula was classified using the Pittsburgh classification 
[15].

Choice of surgical technique 
Primary cleft palate repair was performed when patients were 
approximately 12 months of age. However, there were cases in 

which repair was postponed due to a delayed diagnosis or other 
medical issues. For patients with submucous cleft palate, cleft 
palate repair was performed in those diagnosed with an articula-
tion disorder by a language pathologist. 

The cleft palate repair technique was chosen depending on the 
extent of the cleft to ensure adequate tissue mobilization and 
maximize vascularity. In the very early stage, cleft palate repair 
was carried out using the Veau-Wardill-Kilner technique or in-
travelar veloplasty. For submucous cleft palate, cleft repair was 
performed using Furlow double-opposing Z-plasty [4]. In most 
cases of Veau classes I and II, cleft palate repair was performed 
using the modified cleft palate repair method (Busan modifica-
tion) [16]. Cases of Veau classes III and IV were repaired using 
two-flap repair, and the anterior nasal mucosa was closed using 
a vomer turnover flap.

The modified cleft palate repair method (Busan modification) 
[16] is a modified two-flap palatoplasty that omits an anterior 
V-shaped incision. It involves performing a halving incision 
along the cleft margin and a lateral relaxing incision on both 
sides along the alveolar margin (Fig. 2). It also involves conduct-
ing a radical muscle dissection of the abnormally inserted leva-
tor muscle from the nasal-side mucosa and oral-side mucosa, 
followed by retrorepositioning of the levator muscle in its ana-
tomical position and reconstruction of the levator muscle by 
making a levator sling.

Statistical analysis
SPSS version 25.0 (IBM Corp., Armonk, NY, USA) was used 
for all statistical analyses. The t-test was used to investigate ex-
ploratory univariate associations with variables including sex, 
age at cleft palate repair, cleft lip, associated syndrome, extent of 
cleft, and technique of cleft palate repair to identify predictive 
factors associated with the incidence of palatal fistula. In addi-

Fig. 1. Postoperative palatal fistula on the hard palate in a 3-year-
old patient.
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tion, we analyzed the statistical significance of the differences in 
outcomes between different techniques of cleft palate repair. 
Statistical significance was set at P < 0.05.

RESULTS

The total study population comprised 636 patients. Fistulas oc-
curred in 20 patients (Table 1); thus, the incidence of palatal fis-
tula was 3.1% (20/636). The most common location of fistulas 
was the hard palate (9/20, 45%). Six cases of fistula were found 
in the junction of the hard and soft palate (6/20, 30%), and five 
cases of fistula were found in the soft palate (5/20, 25%) (Fig. 3). 
Complete palatal disruption did not occur in any cases. 

The incidence of fistula was not significantly associated with 
sex, age at cleft palate repair, the presence of an associated syn-
drome, cleft lip, and the extent of the cleft (Table 1). In contrast, 

the technique of cleft palate repair significantly predicted the in-
cidence of palatal fistula following cleft palate repair (P = 0.042). 
Statistical testing was performed to determine whether the tech-
nique of cleft palate repair was associated with the incidence of 
palatal fistula. There was a significantly higher incidence of fis-
tula in patients who underwent surgery using the Furlow dou-
ble-opposing Z-plasty technique (12.1%) than in cases where 
the Busan modification (3.0%) or two-flap technique (2.0%) 
was used (Table 2). 

DISCUSSION

Previous studies have reported a wide range of fistula rates after 
cleft palate repair, ranging from 0% to 60% [8-12]. We report a 
3.1% incidence of palate fistulas, which is lower than that re-
cently reported in the literature. One reason for this difference 
may be related to the inclusion criteria for the definition of pala-
tal fistula; in particular, we excluded nasal alveolar fistulas and 
unrepaired primary palatal fistulas. Without a clear definition of 
palatal fistula, it is difficult to compare the results across studies. 
Previous studies have reported that high-volume operators pro-
duce better outcomes than low-volume operators [17,18]. Fur-
thermore, high-volume operators had better results in terms of 

Table 1. Comparison of the incidence of palatal fistula according to 
various factors 

Factor No. of 
patients

No. of 
fistula (%) P-value

Patient sex 0.949

   Male 386 12 (3.1)

   Female 250 8 (3.2)

Age at cleft palate repair 0.310

   ≤18 mo 503 14 (2.8)

   >18 mo 133 6 (4.5)

Presence of an associated syndrome 0.865

   Non-syndromic 609 19 (3.1)

   Syndromic 27 1 (5.9)

Associated cleft lip 0.414

   Yes 115 5 (4.3)

   No 521 15 (2.9)

Extent of cleft 0.201

   Submucous cleft palate 72 5 (6.9) 

   Veau class I 109 4 (3.7)

   Veau class II 337 7 (2.1)

   Veau class III 86 2 (2.3)

   Veau class IV 32 2 (6.3)

Technique of cleft palate repair 0.042a)

   Busan modification 298 9 (3.0)

   Furlow double opposing Z-plasty 33 4 (12.1)

   Intravelar veloplasty 11 0

   Two-flap 198 4 (2.0)

   Veau-Wardill-Kilner 96 3 (3.1)

a)Significant values, P<0.05.

Fig. 2. Design of the Busan modification. A halving incision is per-
formed along the cleft margin, and a lateral relaxing incision is per-
formed on both sides along the alveolar margin. The levator muscle 
is placed in its anatomical position and a levator sling is created. 

Fig. 3. Location of postoperative palatal fistulas according to the 
Pittsburgh fistula classification (type I, bifid uvula; type II, soft pal-
ate; type III, junction of the hard and soft palate; type IV, hard pal-
ate; type V, junction of the primary and secondary palates).
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dental arch relationships and facial appearance. The surgeon 
who performed the operations analyzed in this study was a high-
volume operator who operated on more than 700 patients over 
25 years, which may have contributed to the lower incidence of 
fistula. 

The present study analyzed the location of the fistula, and re-
vealed a greater incidence (45%) in the hard palate. Similarly, 
many studies have reported that palatal fistulas occur more fre-
quently in the anterior region of the palate [19]. It was not pos-
sible to examine the size or shape of the fistula due to a lack of 
information in the records.

All patients with palatal fistula were repaired using a unilateral 
or bilateral Veau soft tissue flap and turnover flap. In recent pro-
cedures, a buccal fat pad flap was additionally performed (Fig. 4). 
The surgical method used to repair palatal fistula and the recur-

rence rate after surgery are under review and will soon be re-
ported. 

The optimal age for cleft palate repair is determined based on 
reduced maxillofacial growth disturbances and favorable speech 
outcomes. At our hospital, we recommend performing cleft pal-
ate repair at the age of 10–18 months. However, there were cas-
es in which the repair was performed after the age of 18 months 
due to a delayed diagnosis or other medical issues. The mean 
age at cleft palate repair in the group of patients who underwent 
cleft palate repair after 18 months was 34 months, and submu-
cosal cleft palate was the most prevalent type (64/133). While 
some studies have argued that the incidence of fistula is directly 
proportional to the patient’s age at operation [10,11,20], other 
studies have reported that there was no significant difference in 
fistula formation between patients younger than 18 months and 

Table 2. Estimated odds ratios for the incidence of palatal fistula: relationships among cleft palate repair techniques

Odds ratio (95% confidence interval) P-value

Busan modification vs. Furlow double opposing Z-plasty 4.42 (3.00–12.10) 0.02a)

Busan modification vs. intravelar veloplasty 1.30 (3.30–0.00) 0.84

Busan modification vs. two-flap 0.66 (3.00–2.00) 0.49

Busan modification vs. Veau-Wardill-Kilner 1.03 (3.00–3.10) 0.95

Furlow double opposing Z-plasty vs. intravelar veloplasty 0.28 (12.10–0.00) 0.41

Furlow double opposing Z-plasty vs. two-flap 0.14 (12.10–2.00) 0.01a)

Furlow double opposing Z-plasty vs. Veau-Wardill-Kilner 0.23 (12.10–3.10) 0.06

Intravelar veloplasty vs. two-flap 0.53 (0.00–2.00) 0.67

Intravelar veloplasty vs. Veau-Wardill-Kilner 0.63 (0.00–3.10) 0.92

Two-flap vs. Veau-Wardill-Kilner 1.56 (2.00–3.10) 0.05

The odds ratio is the ratio of the odds of failure for the second procedure to that of the first. Values above 1.00 favor the first procedure, whereas values below 1.00 favor the 
second procedure.
a)Significant values, P<0.05.

Fig. 4. Surgical treatment using a Veau flap for postoperative palatal fistula. (A) A patient with palatal fistula after cleft palate repair using the 
Busan modification at the hard palate. (B) Flap elevation for a bilateral Veau flap and turnover flap. (C) After nasal-side mucosa repair. (D) In-
sertion of a buccal fat pad at the hard palate. (E) Closure of the palatal fistula by a bilateral Veau flap, turnover flap, and buccal fat flap.
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older patients [20]. This study found no significant association 
between the incidence of palatal fistula and age at the time of 
cleft palate repair. 

Whether cleft palate-related syndrome influences the inci-
dence of palatal fistula after cleft palate repair remains contro-
versial. Stransky et al. [21] reported that the rate of secondary 
surgery for velopharyngeal insufficiency due to postoperative 
palatal fistulas was not influenced by the presence of the Pierre 
Robin sequence. However, Saothonglang et al. [9] reported that 
cleft associated with syndromes was a predictive factor for fistu-
la formation, and Bresnick et al. [13] reported that patients with 
Treacher Collins syndrome had a higher likelihood of fistula de-
velopment than non-syndromic patients. According to our in-
stitutional review of palatal repair, 27 patients were syndromic 
(4.25%). The associated syndromes were DiGeorge, trisomy 
21, Treacher Collins, Cornelia de Lange, Vater, Pierre Robin, 
Emanuel, and Möbius. The most frequently associated syn-
drome was Pierre Robin syndrome (40.74%). No statistically 
significant association was found between the incidence of pala-
tal fistula and the presence of an associated syndrome.

We chose the Veau classification to evaluate the extent of the 
cleft, and past studies have reported that the cleft type classified 
using the Veau system was a predictor of fistula formation. In 
particular, a higher fistula rate has been reported in patients with 
Veau classes III and IV [14,19]. Although statistically insignifi-
cant (P = 0.201), patients with submucous cleft palate and Veau 
class IV showed a higher incidence of fistula than those with 
other Veau classification types in our study.

In our study population, a significant association was found 
between the incidence of palatal fistula and surgical technique, 
similar to previous findings of an association between the inci-
dence of palatal fistula and the technique of cleft palate repair 
used. Cohen et al. [14] reported that the Veau-Wardill-Kilner 
technique was associated with a higher incidence of fistula, 
while Amaratunga [22] reported that the Von Langenbeck re-
pair was associated with a higher incidence of fistula. In addi-
tion, some studies reported that the Furlow double-opposing Z-
plasty led to a higher incidence of fistula than other surgical 
techniques [23], while others reported contradictory findings 
[24]. In this study, we compared the Furlow double-opposing 
Z-plasty technique with the Busan modification technique and 
the two-flap technique, neither of which uses Z-plasty for mus-
cle repair. We found that the Furlow double-opposing Z-plasty 
technique was associated with a high incidence of palatal fistula. 

There might be several reasons for this finding. First, the origi-
nally introduced double-opposing Z-plasty showed a high fistu-
la rate when used in cases of wide cleft palate because tension 
occurs at the soft and hard palate junction and midpalatal suture 

line [25,26]. However, several modifications have been intro-
duced to reduce this problem. After LaRossa et al. [27] intro-
duced the Children’s Hospital of Philadelphia modification, it 
became possible to reduce the tension through lateral incision 
when repairing a wide cleft or even when there is tissue defi-
ciency. Horswell and Chou [28] reported that the fistula rate 
during surgery using standard Furlow double-opposing Z-plasty 
was 22.4%, whereas performing the modified Furlow double-
opposing Z-plasty technique reduced the fistula rate to 3%. In 
this study, these operations were performed using the standard 
Furlow palatoplasty technique, which may be why the fistula 
rate was higher than recently reported in studies using Furlow 
double-opposing Z-plasty. In addition, the surgeon used the 
Furlow double-opposing Z-plasty technique in earlier proce-
dures to repair the submucosal cleft palate, but gradually transi-
tioned to other techniques due to the high incidence of fistula. 
Consequently, the number of operations with the Furlow dou-
ble-opposing Z-plasty technique (n = 33) was smaller than that 
of procedures performed using the Busan modification (n =  
298) and the two-flap technique (n = 198), suggesting that the 
surgeon had less experience with the Furlow double-opposing 
Z-plasty technique. The surgeon’s varying levels of experience 
with different surgical techniques could have affected the inci-
dence of fistula.

Patient and family education is crucial to improving postoper-
ative outcomes. Many studies have reported that the integration 
of therapeutic education for patients into a clinical pathway ap-
proach was helpful in optimizing clinical outcomes [29], and it 
was also reported that patient and family education lowered the 
incidence of palatal fistula more than 2-fold [30]. Further, ac-
cording to our experience, good communication between phy-
sicians and patients’ parents plays a critical role in reducing the 
incidence of fistula.

This study had some limitations. First, it was a retrospective, 
single-center study. Second, we only evaluated a few risk factors; 
thus, subsequent studies should assess cleft width or severity 
and surgeon experience. In addition, the patients were not ran-
domized. The uneven distribution of variables (sex, age at the 
time of cleft repair, presence of an associated syndrome, cleft lip, 
the extent of the cleft, and the technique of cleft palate repair) 
among patients makes the interpretation of results of this study 
more complex. Future studies should be conducted to address 
these issues.

In summary, the overall incidence of palatal fistula was 3.1% in 
this study. Moreover, the technique of cleft palate repair was 
identified as a predictor of fistula incidence. These results may 
help raise awareness among craniofacial surgeons regarding the 
impact of choosing the cleft palate repair technique, especially 
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regarding the postoperative incidence of fistula. While surgical 
techniques are chosen based on the surgeon’s preference and ex-
perience, the improvement of surgical techniques could lead to 
better surgical outcomes. 
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