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Introduction:
Cleft lip and/or palate having an 
incidence of one in 500 children born in 

[1]India , is the commonest cranio-facial 
[2]abnormality in man . The treatment of 

children born with a cleft lip and/or palate 
necessitates long term involvement of 
healthcare professionals, often requiring 
several operations, and multidisciplinary 
management from Plastic Surgeons, 
Maxillo-facial Surgeons, ENT Surgeons, 
Orthodontists, and Speech and Language 

[2],[3]therapists .
The paramount issues involved in the 
treatment of cleft palate are to achieve 
normal speech without incurring 
maxillofacial growth disturbances and to 
minimize hearing loss and middle ear 

[4]complications .
Though total healing by primary 
intention is the goal of any palate 
surgeon, invariably there are occasional 
failures. Common complications 
resulting from palatoplasty include an 
occurrence of oro-nasal fistulae and 

[5]velopharyngeal incompetence .
Oro-nasal fistulae, a failure of healing or 
a breakdown in the primary surgical 

[6]repair of the palate  is a well-known 
residual condition that occasionally 
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Abstract
Objectives: Despite the advances in cleft palate closure over the past 20 years, postoperative 
fistulas are still a significant problem. Oro-Nasal Fistulae can influence speech and cause nasal 
regurgitation. A study was planned to assess the common site of occurrence of fistulae and the 
possible contributing factors towards its occurrence in a series of operated cleft patients.
Design: A retrospective study was conducted on 116 patients with complete cleft lip and palate for 
whom primary palatoplasty has been performed. Post-operative series of extraoral and intraoral 
photos were taken and an alginate impression of maxillary arch was made to assess the Oro-
Nasal Fistulae. The possible contributing factors towards the occurrence of Fistulae were 
accessed. 
Results: Thirty three patients with cleft palate fistulae were selected and studied. 87.9% of the 
fistulae occurred in the hard palate, 9.1% at the junction of hard and soft palate and 9.1% at the 
soft palate. Though the operating Surgeon had mild influence on fistula occurrence none other 
parameters had statistical association with its incidence. 
Conclusion: In conclusion we state that such studies focusing on factors affecting the outcome of 
a cleft palate surgery help in improving the treatment quality and surgeons efficiency in treating 
cleft patients.
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[7], [8]occurs after cleft palate repair  as it 
fails to achieve the ultimate goal of 
surgery including normal anatomy and 

[4],[6]function i.e., speech . These fistulas 
may occur in the labial vestibule, the 
alveolus, the hard palate, and at the 
junction between the hard and soft 

[6], [7],[8]palate .
Multiple etiologic factors have been 
suggested for the formation of oronasal 
fistulae, including wound breakdown 
secondary to closure site tension, 
infection, postoperative flap trauma, 

[7],[9], [10]hematoma, and hypoxemia .
A fistulae draws attention because of the 
symptoms which includes leakage of 
fluid into the nose, lodging of food 
particles within the fistulae and nasal 

[7], [8]escape of air during speech .
Oro-nasal fistulae can influence speech 
mainly by means of an extra acoustic 
component caused by air leakage through 
the fistulae. It has recently been 
demonstrated that both small and large 
o r o - n a s a l  f i s t u l a e  c a n  i m p a i r  
velopharyngeal functions and result in 

[7],[9]hypernasality .
The various factors which may contribute 
to oro-nasal fistulae occurrence in cleft 
patients include age at the time of palate 

surgery, extent of cleft, associated 
congenital  anomalies,  operative 

[4], [6], [7], [8], [9], [10], technique and surgeon factor
[11].
Various studies have been conducted to 
evaluate the effect of these various 
factors on the fistulae occurrence, which 
also reveals the success rate of their 
institution in effectively treating such 
patients with cleft lip and/or palate.
This study focuses on analyzing the post-
operative occurrence of oro-nasal 
fistulae in terms of, its size, site, the 
extent ofclefting, type of palatal closure 
and age at palate closure in patients with 
unilateral and bilateral cleft lip-palate 
treated at theK.L.E.S Hospital and 
Medical Research Centre.

Material and Methods :
This study was conducted on 116 patients 
treated for unilateral and bilateral 
complete cleft lip-palate, at the Cleft and 
Craniofacial Centre in K.L.E.S Hospital 
and Medical Research Centre, Belgaum.
The previous records of all the patients 
treated at the centre were analyzed for the 
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ii. Uvula.

Size of Fistula:
The maximum anteroposterior and 
lateral diameter of the fistulae were 
measured using caliper (Fig 4) and the 
larger of either were considered as the 
size of fistula and they were further 
classified as small, medium, large.
1. Small – A small fistula less than or 

equal to 5 mm in size. (Fig 5a)
2. Medium – A fistulae measuring 6-10 

mm in size. (Fig 5b)

iii. Postalveolar fistulae
2. Hard palate fistulae (Fig 3b, 3c) 

i. Anterior hard palate fistulae.
ii. Posterior hard palate fistulae.

3. Fistulae occurring at the junction of 
hard and soft palate (Fig 3d)

4. Soft palate fistulae (Fig 3e)
i. Fistulae in soft palate.

general information of patient, initial 
diagnosis, age at the time of primary 
palatal closure, sex, type of closure and 
operating surgeon.
Inclusion Criteria:
1. Patients operated at Cleft and 

Craniofacial Centre in K.L.E.S 
Hospital and Medical Research 
Centre, Belgaum, for primary palate 
closure.

2. Patients with complete unilateral 
cleft lip-palate, Veau III (Fig 1)

3. Patients with complete bilateral cleft 
lip-palate, Veau IV (Fig 1)

Exclusion Criteria:
1. Patients whose primary palate 

closure was not performed at Cleft 
and Craniofacial Centre in K.L.E.S 
Hospital and Medical Research 
Centre, Belgaum

2. Patients with incomplete cleft palate 
and isolated cleft palate.

3. Syndromic Patients.

Procedure :
Patients who followed up at the cleft and 
craniofacial centre and meet the inclusive 
criteria were selected. The patient and/or 
their families were interviewed for a 
history of leakage of liquids or semisolid 
foods through the nose and/or speech 
abnormality.
A careful visual inspection of the original 
line of cleft for oro-nasal fistulas was 
carried out using a dental unit lamp, a 
mouth mirror, and a blunt probe. A series 
of standard photographs (Frontal, 
Lateral, Worm’s eye view and intraoral 
cleft and fistula site) were recorded for 
each patient.

Making Of Impression:
All visible oronasal fistulas were packed 
with threaded Vaseline gauze, to prevent 
overflowing of the impression material in 
to nasal floor through the fistulae. An 
alginate impression is made with the 
Vaseline gauze in place.
Dental casts were prepared from the 
alginate impressions and were trimmed 
and polished. All the casts were assessed 
for the occurrence of Oro-Nasal Fistulae, 
their location and size.

Evaluation Of The Cast
Location of Fistulae:
Location of fistulae were noted and 
classified as (Fig 2)
1. Nasoalveolar fistulae (Fig 3a)

i. Prealveolar fistulae.
ii. Alveolar fistulae.

Fig 1 : Veau Classification Of Cleft

Fig 2 : Location Of Postoperative Cleft Palate Fistulas

Fig 3a : Nasoalveolar Fistulae

Fig 3b : Anterior Hard Palate Fistulae

Fig 3c : Posterior Hard Palate Fistulae

Fig 3d : Fistulae At The Junction Of Hard And Soft Palate

Fig 3e : Fistulae Of Soft Palate

Fig 4 : Measuring Of Fistulae
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study are statistically associated with the 
incidence of Oro-Nasal Fistulae. When 
we run Multiple Logistic Regression test, 
the same result was obtained. Table 5 
summarizes the same.

33 patients with oronasal fistula were 
selected for the study. Twenty-six fistulae 
occurred in anterior hard palate, 3 in 
posterior hard palate, 3 fistulae at the 
junction of hard and soft palate and one at 
soft palate. The frequency of fistulae in 
relation to size and site were summarized 
in Table 1. Most of the fistulas in the 
study were of medium size measuring 
between 6 – 10 mm in size. Only 4 
(12.1%) fistulas were of large size 
measuring > 10 mm.
Incidence offistulae in relation to age of 
patients at the time of surgery is 
summarized in Table 2. Fistulae 
occurrence is more in age group 5 – 15 yrs 
when compared with other age group. 
Age at the time palate closure was 
examined as a continuous variable, and 
the mean age at closure were compared 
using student’s ‘t’ test for groups with 
unequal variance and statistically no 
difference is seen in the mean age of the 
two groups.
Eighteen (26.1%) of 69 operated male 
patients had fistulae and fifteen (31.9%) 
of 47 operated female patients developed 
fistulae. Sixteen (24.2%) of operated left 
sided cleft lip palate patients developed 
fistulae, eight (30.7%) of operated right 
sided cleft lip palate patients and 9 
(37.5%) of 24 operated bilateral cleft lip 
palate patients developed fistulae.

Incidence of fistulae in relation to type of 
surgery is summarized in Table 3. 
Patients operated with Von Langenbeck 
Variantshows a mild higher degree of 
fistula incidence though statistically no 
significant correlation is noted between 
the type of palate closure and incidence 
of Oro-Nasal Fistulae. Incidence of 
fistulae in relation to operating surgeon is 
summarized in Table 4. Even though 
incidence of Oro-Nasal Fistulae is more 
with Surgeon C, D and E when compared 
with Surgeon A and B, difference is 
statistically not significant.
None of the parameters considered in the 

3. Large – A fistulae greater than 10 mm 
in size. (Fig 5c)

Statistical Analysis
All results were calculated using the 
mean value and standard deviation for 
each of the parameters considered and 
checked for statistical significance using 
Mann-Whitney U test .  Patients 
developing post-operative Oro-Nasal 
Fistulae were then compared with those 
without Oro-Nasal Fistulae. Multiple 
Logistic regression analysis was used to 
determine whether there was a significant 
association between the development of a 
postoperative fistula and type of cleft 
palate closure, the severity of cleft, the 
operating surgeon, the patient’s gender, 
and the age at cleft palate repair.

Observations And Results
The study sample consisted of 116 
patients who followed up at the cleft and 
craniofacial centre and meet the inclusive 
criteria out of which 69 (59.5%) are male 
and 47 (40.5%) are female. 75 (64.6%) 
out of 116 patients were operated at age 
of 1-3 yrs, 7 (6%) patients were operated 
at age of 4-5 yrs, 21 (18.1%) patients 
were operated at 6-15 yrs, 12 (10.3%) 
patients were operated at above 15 yrs of 
age.
Out of 116 operated patients 26 (22.4%) 
patients had right sided cleft lip and 
palate, 66 (56.9%) patients had left sided 
cleft lip and palate and 24 (20.7%) were 
of bilateral type. 71 (61.2%) of 116 
patients were operated by Von 
Langenbeck’s technique and 45 (38.8%) 
patients by Wardill Kilner technique. The 
116 patients included in the study were 
operated by 5 cleft patients and were 
designated surgeon A,B,C,D,E. 15 
(12.9%) patients were operated by 
surgeon A, 60 (51.7%) by surgeon B, 15 
(12.9%) by surgeon C, 18 (15.5%) by 
surgeon D and 8 (7%) patients were 
operated by surgeon E.
From the series of 116 follow up patients 

Fig 5a : Small Sized Fistulae Fig 5b : Medium Sized Fistulae Fig 5c : Large Sized Fistulae

Table 1: Frequency Of Fistulae In Relation To Size And Site

Size of fistulae

Total

< 5 mm

6 – 10 mm

> 10 mm

Anterior

Hard

palate

26

9

15

2

Posterior

Hard

palate

3

0

1

2

Junction of

Hard & Soft

Palate

3

2

1

0

Soft

Palate

1

1

0

0

Total

Fistula (%)

33

12 (36.4%)

17 (51.5%)

4 (12.1%)

Table 2: Incidence Of Fistulae – In Relation To Age At Surgery

Age at the

time of palate

repair

1 – 3 Yrs

4 – 5 Yrs

6 – 15 Yrs

> 15 Yrs

Total No. of

Patients (%)

75 (64.6%)

7 (6%)

21 (18.1%)

12 (10.3%)

Fistulae

Incidence (%)

18 (24%)

2 (28.5%)

10 (47.6%)

3 (23.1%)

Standard

Deviation

4.705

Mann Whitney

test ‘p’ value

0.195

Table 3: Incidence Of Fistulae – In Relation To Type Of Surgery

Type of Surgery

Von Langen

beckVariant

Wardill

KilnerVariant

Total No. of

Patients (%)

71

(61.2%)

45

(38.8%)

Fistulae

Incidence (%)

13

(28.8%)

20

(28.2%)

Standard

Deviation

0.007

Mann Whitney

test ‘p’ value

0.933

Table 4: Incidence Of Fistulae – In Relation To Operating Surgeon

Operating

Surgeon

Surgeon A

Surgeon B

Surgeon C

Surgeon D

Surgeon E

Total No. of

Patients (%)

15 (12.9%)

60 (51.7%)

15 (12.9%)

18 (15.5%)

8 (7%)

Fistulae

Incidence (%)

4 (26.6%)

13 (21.6%)

6 (40%)

7 (38.8%)

3 (37.5%)

Standard

Deviation

3.648

Mann Whitney

test ‘p’ value

0.456

Table 5: Multiple Logistic Regression Results

Parameters

Gender

Sex

Extent of cleft

Operating Surgeon

Type of closure

Unadjusted odd’s ratio 95% CI

1.33 (0.59 – 3.0)

1.03 (0.98 – 1.09)

1.37 (0.84 – 2.24)

1.30 (0.91 – 1.86)

0.96 (0.42 – 2.20)

Adjusted odd’s ratio 95% CI

1.30 (0.55 – 3.02)

1.04 (0.98 – 1.09)

1.44 (0.86 – 2.39)

1.32 (0.89 – 1.96)

1.09 (0.44- 2.72)
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[6] [15]Cohen et al.  and Rohrich et al.  in their 
study reported increased incidence of 
fistulae in hard palate. In contrast 

[7]Amartunga  in his study revealed a 
increased incidence of fistulae at the 
junction of hard and soft palate in patients 
whose palates were repaired by the 
Langenbeck’s method than with 
Wardill’s. This may be because Wardill’s 
method gives better access to the 
posterior border for a more complete 
detachment of theaponeurosis and 
muscle attachment.

Size Of Fistulae:
Most of the fistulas in our study 17 
(51.5%) out of 33 fistulae were of 
medium sized measuring 6 – 10 mm in 
size and 12 (36.4%) fistulae out of 33 
were of small size measuring < 5 mm in 
size and only 4 (12.1%) out of 33 were of 
large size measuring > 10 mm in size. In 
contrast Cohen et al.[6] reported that 
most of the fistulas in his study measured 
1 - 2 mm in size (47%) and only 16% 
were greater than 5 mm in size.

Other factors Studied
Sex of the Patient :
In our population, there was no 
significant association (p = 0.495) 
between the fistulae occurrence and sex 
of the patients as in many other studies 

[4], [6]who reported the same . In his report 
[7]Amaratunga  stated that a large 

proportion of males were in the group 
with fistulae than in the original sample 
of cleft palate patients and he also 
expressed that this seem to occur more 
commonly in males for some unknown 
reasons. However in our study no such 
association has occurred.

Age at the time of Primary Palate 
Closure :
The optimal age at which to perform 
palatal closure has been a matter of 
controversy. With respect to fistula 
formation, a slightly higher incidence 
was found in patients operated at the age 
group between 5 – 15 yrs when compared 
with other age groups (Table 2), this was 
of borderline significant, and its 
relevance, if any, is unclear. Also age at 
the time of palate closure was examined 
as a continuous variable, and the mean 
age at closure were compared using 
student’s ‘t’ test for groups with unequal 
variance and statistically no difference (p 
= 0.239) is seen in the mean age of the two 
groups. This results of our’s are in 

[4], [6]accordance with other studies  who 

complete cleft lip and palate is more 
common in males our study also revealed 
that there was 69 (59.5%) male patients 
with complete cleft lip and palate than 
females who accounted to 47 (40.5%) in 
number (Table1).
In our study maximum number of 
patients were with left sided cleft lip and 
palate (56.9%) followed by right sided 
cleft lip and palate (22.4%) and least 
number of complete bilateral cleft lip and 
palate (20.7%) (Table 3), which was 
similar to Wilson41 report stating that 
unilateral left sided clefting, unilateral 
right sided clefting and bilateral clefting 
occurs in a 6:3:1 relationship.
When reviewing the previous record of 
all these patients, most of them (64.6%) 
were operated in the age group ranging 
from 1 – 3 yrs (Table 2) in accordance to 
our protocol for treating cleft patients. 
But however, there were patients whose 
primary palate repair was carried out in 
later years because of delayed 
presentation of the patients forthe 
primary surgery.
Von Langenbeck Variant was used for 
primary palate closure of 71 patients 
(61.2%) included in the study population 
andWardill Kilner Varient type of palate 
closure for 45 (38.8%) patients (Table 

[7]4).Amaratunga  in his report stated that 
more fistulae were found in the alveolar 
region in patients whose palates were 
repaired by the Langenbeck method than 
with Wardill’s method. He adds that this 
may be because Langenbeck’s method 
does not effect a closure in the alveolar 
region. Unless this region had been 
repaired at the time of lip repair 
Langenbeck’s method is bound to leave a 
defect. Also in his study the rate of 
junctionalfistulae also proved to be 
higher with Langenbeck’s method than 
with Wardill’s. This may be because 
Wardill’s method gives better access to 
the posterior border for a more complete 
detachment of the aponeurosis and 
muscle attachment.

Site of Fistulae Occurrence:
In our study 87.9% of fistulae occurred in 
hard palate (29 out of 33 patients) with 3 
patients at the junction of hard and soft 
palate (9.1%) and 1 patient at soft palate 
(9.1%). Anterior hard palate had the 
maximum incidence of f istulae 
accounting up to 26 out of 33 patients 
(78.8%). This result is in accordance to 

[4]Muzaffar et al.  who reported that more 
significant fistulae in his study were 
located in the anterior hard palate. Also 

Discussion
The paramount issues involved in the 
treatment of cleft palate are to achieve 
normal speech without incurring 
maxillofacial growth disturbances and to 
minimize hearing loss and middle ear 

[4], [15]complication . The occurrence of a 
fistula after palate repair clearly 
compromises these goals and represents a 
challenging management problem for the 

[20]cleft treatment team .
In his discussion on Schultz’s paper, 
Randallemphasized the difficulty in 
achieving an intact palate after a fistulae 

[6]had occurred . He also felt that “an open 
discussion of the problems associated 
with cleft palate surgery was very helpful 
and therefore praised Dr.Schultz in this 
regard.
As rightly stated “Oro-Nasal Fistulae 
occurrence is not a complication but is a 
failure to achieve the purpose”. 
Evaluating the incidence of Oro-Nasal 
Fistulae and hence the success rate of 
each cleft and craniofacial centre, 
becomes vital in providing best 
treatment.
Stimulated by the need for ongoing 
review of problem areas in cleft palate 
surgery, we undertook a review of the 
factors influencing the occurrence of 
cleft palate fistulae in our patient 
population. In this study 116 patients out 
of thousands treated for unilateral and 
bilateral complete cleft lip-palate, at the 
Cleft and Craniofacial Centre in K.L.E.S 
Hospital and Medical Research Centre, 
Belgaum, were assessed.
While reviewing the literature, it became 
c lear  tha t  there  were ,  severa l  
shortcomings in the literature on cleft 
palate fistulae, and therefore, definite 
conclusions were difficult to establish. 
For one, cleft palate fistulae was a 
potpourri of fistulous “openings” and 
included both persistent and unrepaired 
fistulas and new communications 

[6]between nasal and oral cavity . Until a 
uniform definition of palatal fistulae is 
utilized, it will be difficult to compare the 
results of different studies. Accordingly, 
we excluded all nasal alveolar fistulas 
and/or anterior palatal fistulas that were 
intentionally not repaired at the time of 
cleft palate closure.
To get a more uniform study population 
we included in our study only patients 
with unilateral and bilateral complete 
cleft lip and palate. Incomplete cleft 
palate and isolated cleft palate patients 
were excluded from the study.
In accordance to Fogh-Andersen that, 
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series of nonsyndromic complete cleft lip 
and palate children treated at our 
institution and also to assess the possible 
contributing factors towards the 
occurrence of Oro-Nasal Fistulae which 
includes the type of cleft, age at primary 
palate closure, type of closure and 
operating Surgeon.
Our study results supported certain 
statement reported in the literature 
regarding the occurrence of cleft palate 
which included that complete cleft lip 
and palate were common in males than 
females and unilateral left sided cleft lip 
palate are common.
The present study indicates a high 
incidence of fistulae in the hard palate 
region and most were of size ranging 
from 6 – 10 mm i.e., medium sized 
fistulae.
And the various factors considered which 
includes sex of the patient, age at the time 
of primary palate closure, side of the cleft 
and technique of closure did not have any 
contribution towards the occurrence of 
the oro nasal fistulae. Operating surgeon 
showed a mild influence towards 
occurrence of fistula though statistically 
not much significant.
In conclusion we state that such 
institutional studies act as surgical audits 
and give a rough indication of the factors 
that affect the occurrence of the cleft 
palate fistulae and thus help in improving 
the treatment quality and surgeons 
efficiency in treating the cleft patients.
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(p = 0.456). Our results go hand in hand 
[6]with reports by Cohen et al.  and 

[4]Muzaffer et al.  who also stated the 
same.

Technique of Palate Closure:
Not a single technique holds well in all 

[6]hands. Although Cohen et al.  and 
[9]Karling et al  found a higher fistulae rate 

among patients undergoing Wardill-type 
[6]palatoplasty and Cohen et al.  also 

recommend avoidance of Wardill-type 
[7]closures wheneverfaesible, Amartunga  

noted a higher fistulae rate in patients 
repaired with the Von Langenbeck 

[20]palatoplasty. However, Schultz  found 
no correlation between the type of 
palatoplasty and the rate of fistulae 
occurrence. There is no clear consensus 
in the literature as to which particular 
type of palatoplasty may be more prone 
to fistula formation. In our study patients 
operated by VonLangenbeck variant had 
a mild higher incidence of fistulae than 
the other type but the result was not 
statistically significant as stated in Table 
3 (p = 0.933).
Though the operating Surgeon have some 
influence on fistula occurrence none of 
the other parameters considered in our 
study including sex of the patient, age at 
the time of primary palate surgery, the 
side of cleft and type of closure done are 
statistically associated with the incidence 
of Oro-Nasal Fistulae. When we run 
Multiple Logistic Regression test, the 
same is confirmed (Table 5).
It should be noted that because of the 
small number of cases with fistulas, the 
power of the statistical tests is low; this 
factor may account for the absence of 
other statistically significant association 
in this study.
Over 160 years have elapsed since the 
first successful cleft palate repairs. 
Despite advances in the assessment of 
success of a palate repair, a universal 
philosophy for repair of the cleft palate 
has not evolved. A major challenge in the 
management of the cleft palate patient is 
to settle the controversy surrounding 
various parameters of palate repair. Strict 
adherence to scientific method as well as 
cooperation among various specialties 
will help resolve this question. It is hoped 
that this study will stimulate others to 
evaluate their treatment outcome in an 
objective scientific manner.

Conclusion
This study was attempted to determine 
the incidence of cleft palatal fistulae in a 

also reported absence of correlation with 
fistulae incidence and age at the time of 

[10]primary palate repair. Roger et al.  
reported a slightly higher incidence of 
fistulae in patient operated at the age 
group of 12 – 25 months than patients 
operated at age group < 12 months but 
was of borderline significance.

Side of Clefting :
[6]Cohen et al.  used the Veau classification 

to estimate the magnitude of the 
preoperative defect, because it was 
impossible to determine retrospectively 
the size of defect on the basis of patients 
records which was true in our study also. 
But as we excluded all the incomplete 
and isolated cleft palate cases from our 
study to get a more uniform inclusive 
criteria we tried to compare unilateral and 
bilateral complete cleft lip and palates in 
our study. As expected, the more 
extensive the original cleft (as reflected 
by the Veauclassification), the more 
likely it was that a fistula would occur 
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