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ABSTRACT

 Study was done to identify proportions of oral clefts in patients visiting Children's Hospital /Insti-
tute of Child Health, Lahore during seven year period from 13-01-2007 to 24-12-2015. It was carried 
out at the Orthodontic Department of the Dental section CH&ICH Lahore.

 This observational descriptive study included 960 subjects comprising 590 males and 370 females. 
Age of these patients ranged from one day old to 10 years. The method used for this study was Kernahan 
modified double 'Y' with numeric coding system. A Total of 12 combinations were used to describe all 
types of clefts. The data was analyzed in SPSS 20 statistical package. 

 An increased proportion of the male patients (590) were examined compared to 370 females. The most 
common finding of this study was complete bilateral clefts affecting 446 patients (46.24%). The next 
common type was complete unilateral cleft of the lip and palate, occurring in 236 patients (24.55%). 
Among these, clefts involving left side were more common and were seen in 19 patients (14.8%). An 
unusual finding of this study was complete unilateral and partial clefts of the opposite side

 It was concluded that cleft deformities of the lip and palate affect the male population more than 
females, with bilateral complete cleft lip and palate being the most common anomaly. Females are 
mainly affected by left complete unilateral Cleft lip and palate.
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INTRODUCTION

 Cleft lip and/or cleft palate (CL/P) are the most 
common congenital craniofacial  anomalies with varying 
incidence.1 Boys were more commonly affected by cleft 
lip and cleft palate whereas girls predominated in the 
isolated cleft palate cases.

 Epidemiological studies have revealed the incidence 
to be 1 in 700 around the world with marked geograph-
ical and ethnic differences.2 Asian populations have 
the highest frequency (1 in 500) with the Caucasian 
population as intermediate and African population 
having the lowest (1 in 2500).3 The reported rate was 
1.33/ 1000 live births for Asians, 1.30 for Chinese, 1.34 
for Japanese, and 1.47 for other Asians.4 Incidence of 
cleft lip and palate in Pakistani population is reported 
to be 1.91 per 1000 births (one per 523 births).1

 Etiology of cleft lip and palate is multifactorial. 
One of the most common factor causing Cleft lip and 
palate is Hereditary in nature.5 Other important fac-
tors causing cleft deformity includes use of drugs like 
corticosteroids and thalidomide, radiations, stress and 
infections like rubella virus etc.5 Embryologically failure 
of fusion between front nasal process and maxillary 
process will lead to cleft lip. Cleft of primary palate is 
caused by the failure of adequate mesodermal migra-
tion or proliferation. The cleft of the secondary palate 
occur because of lack of elevation of the palatal shelves 
during development.5

 Many classifications of varying cleft lip and cleft 
palate deformity have been suggested. Basis of these 
classifications are morphological and embryological. 
Embryological classification is devised by Kernahan 
and Stark.6 The symbolic ‘Y’ classification was later on 
introduced by Kernahan which was further modified 
into double ‘Y’ system.7 (Fig 1)

 The current study is a continuation of Seven years 
study published earlier regarding proportions of clefts.5 
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The objective was to update information regarding 
various types of orofacial clefts in patients visiting 
orthodontic unit of the dental section of the Children’s 
Hospital, Lahore. This study is aimed to determine the 
frequency of different types of cleft lip and palate and 
its geographical distribution in the Pakistani population 
of Punjab (Fig 2).

METHODOLOGY

 This observational descriptive study was done on 
patients of cleft lip and/or palate who reported to Chil-
dren Hospital and Institute of Child Health, Lahore 
from 13-01-2007 to 24-12-2015. The subjects included in 
this study were 960 patients (590 males, 370 females), 
with age ranging from day one to 10 years.

 The method applied for this study was Kernahan’s 
Modified Double ‘Y’ Classification System of Cleft 
lip and Palate. This classification system was used 
in this study because it not only provides symbolic 
illustration with numeric coding system but it can be 
easily recorded in computer program (Fig 1). A total of 
30 combinations were used to describe all cleft types, 
whereas 12 combinations were used in this study.

 Clinical examination was performed on chair side 
to see location of the clefts. After identification, these 
clefts were related to the numeric codes of symbolic 
double ‘Y’ to get Kernahan’s classification.

STATISTICAL ANALYSIS

 This data was analyzed in SPSS 20 to calculate 
frequencies and percentages of cleft types and gen-
der cross tabulation. The analysis also included the 
frequencies and percentages of the areas to which the 
subjects belonged.

RESULTS

 In this study, 590 male patients were examined as 
compared to 370 females (Table 1). Among the sample, 
46.04% patients (males 296, females 146) had complete 
bilateral cleft of the lip and palate. (Table 2) Complete 
unilateral clefts were seen in 24.37% patients. Amongst 
these, clefts involving left side were seen to be more 
common, affecting 16.04% patients (males 60, females 
94) as compared to 8.33%.complete unilateral clefts of 
the right side (males 50, females 30). 

 An unusual type of cleft was examined in 5.98% 
patients involving unilateral complete and partial cleft 
of the secondary and soft palate on opposite side. In 
2.08% patients (males 13, female 7) complete unilateral 
clefts of the right side and secondary and soft palate of 
the left side were observed. Clefts of the secondary and 
soft palate were identified in 3.64%. Patients (males 
24, females 11). The third largest proportion of clefts 
examined was the cleft of the median soft palate, found 

Fig 1: Kernahan’s Modified Double ‘Y

Fig 2: Geographical distribution of the study population

in 7.29% neonates (60 males, 10 female). Further details 
of findings are given in Table 2.

 The patients referred to the orthodontic unit of 
the Children’s Hospital belonged to different places. 
Seventeen cities were recorded in the data (Table 3). 
All patients were referred from both adjacent and 
remote areas of the Punjab. The highest number of 
patients presented from the area of the cited hospital 
i.e., Lahore (n=485, 50.52%). The next larger number 
analyzed was 99 patients (3.1%) from Kasoor. Only 3 
patients (0.312%) presented from Gujrat. The details 
of geographical distribution of the study population 
are given in Table 3 and Fig 2.
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DISCUSSION
 In the present study, a larger proportion of male 
patients were examined; 590 males compared to 370 
females. The overall male to female ratio was 1.59:1 
in this study which is slightly higher than the study 
of Aljohar et al.8 Who reported it to be 1.3:1. Similar 
observations were made in a study by Martelli et al9 
with a male to female ratio of 1.7:1 in the cases of a 
cleft lip and palate. Contrary to our study, McLeod NM 
et al10 reported a male to female ratio of 2.4:1.
 Complete bilateral clefts of the lip and palate were 
found in 53.74% patients comprising the largest pro-
portion of the study. This finding was similar to the 
studies of Blanco-Davila11 and Bellis et al.12 In earlier 
study from our department we mentioned that increased 
number of clefts patients in our department was due 
to referral from other hospitals.5 After the introduction 
of new methods for nasoalveolar moulding13 in cleft lip 
and palate at our center we have attended the greatest 
number of bilateral complete cleft patients.

TABLE 1: KERNAHAN‘S MODIFIED DOUBLE “Y” 
CLASSIFICATION GENDER CROSS 

TABULATION

Type of cleft
deformity

Sex Total
Male Female

Median Soft palate 8, 
9,18, 19, 10

60 10 70

Bilateral Comp cleft lip 
&  palate 1-10-11-19

296 146 442

L complete unilateral 
11-19, 10

60             
94

154

R complete unilateral 
1-10

50 30 80

R cleft nose, lip, alveo-
lus, primary palate 1-5

11 15 26

R cleft nose, lip, alveo-
lus 1-4

15 07 22

L cleft nose, lip, alveolus 
1-15

09 11 20

L cleft anterior to inci-
sive foramen 1-5, 15, 14, 
13, 12, 11

29 14 43

L alveolus 13,14 05 06 11
Sec & soft palate 6-10, 
16-19

24 11 35

L comp + R sec & soft 
palate 11-19, 7-10

14 23 37

R comp + L sec & soft 
palate 1-10, 18, 19

13 07 20

R comp + L sec & soft 
palate 1-10, 18, 19

590 370 960

Total 590 370 960

TABLE 2: KERNAHAN’S MODIFIED DOUBLE ‘Y’ 
CLASSIFICATION

Fre-
quency

Percent-
age

Cumu-
lative%

Median Soft palate 8, 9, 
18, 19, 10

60 10 70

Bilateral Comp cleft lip 
&  palate 1-10-11-19

296 146 442

L complete unilateral 
11-19, 10

60             
94

154

R complete unilateral 
1-10

50 30 80

R cleft nose, lip, alveo-
lus, primary palate 1-5

11 15 26

R cleft nose, lip, alveo-
lus 1-4

15 07 22

L cleft nose, lip, alveolus 
11-15

09 11 20

L cleft anterior to inci-
sive foramen 1-5, 15, 14, 
13, 12, 11

29 14 43

L alveolus 13,14 05 06 11
Sec & soft palate 6-10, 
16-19

24 11 35

L comp + R sec & soft 
palate 11-19, 7-10

14 23 37

R comp + L sec & soft 
palate 1-10, 18, 19

13 07 20

Total 590 370 960

TABLE 3: TABULAR REPRESENTATION OF THE 
LOCALITIES OF CLEFT PATIENTS

City Frequency Percentage
Lahore 485 50.52
Sahiwal 25 2.60
Gujranwala 16 1.66
Jhang 51 5.31
Sialkot 15 1.56
Bahawalnagar 5 .520
Sheikhupura 37 3.85
Hafizabad 47 4.89
Ptoki 53 5.52
Multan 10 1.04
Bahawalpur 11 1.145
Narowal 37 3.85
Tobateksingh 14 1.45
Pakpatan 39 4.06
Gujrat 3 .312
Sargodha 13 1.35
Kasoor 99 10.31
Total 960 100
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 Distribution of complete bilateral cleft in our study 
is 46.04% (146 female and 296 male) which is contra-
dictory to 11% distribution of complete bilateral cleft of 
the lip and palate comprising 75% male and 25% female 
patients reported in the literature.12 Greater occurrence 
of complete bilateral cleft of the lip and palate in males 
is however supported by most investigators.
 The second most common type of cleft examined 
in our study was complete unilateral cleft which on 
the whole were calculated to be 24.37% of all the 
clefts. Amongst these, clefts involving left side were 
more common being 16.04% compared to 8.33% clefts 
involving right side. Increased number of unilateral 
complete clefts of the left side is supported by most of 
the reference studies.11,12

 The third larger proportion examined in this study 
was cleft of median soft plate. This category comprised 
of 7.29% patients (60 males, 10 females). The next 
larger proportion found was cleft involving Left side 
anterior to incisive foramen. This category comprised 
4.5% patients (29 males, 14 females). Some authors12,14 
have reported the secondary and soft palate clefts as 
the largest proportion. Their findings are not supported 
by our current and previously conducted study in our 
department.5

 An unusual finding of the current and our earlier5 
study was complete unilateral cleft and opposite second-
ary and soft palate cleft, examined in 57 infants (7.54%). 
This type has not been described in the literature in 
such a detail. This specific finding became possible 
probably because of Kernahan’s modified double stem 
of the symbolic ‘Y’ that enabled record keeping of each 
part and either side of the cleft area. The median line 
of the double stem of the Kernahan's "Y" represents 
the mid Sagittal plane. This parameter has enabled 
the researchers to identify this uncommon type of the 
cleft.
 Statistics on the prevalence of cleft and their clin-
ical outcome are essential for the progress of research, 
clinical audit and planning of clinical services.15 Accu-
rate data of congenital anomalies must be maintained 
by the government agencies to find incidence of oral 
clefts. Registration of the cleft patients should be made 
compulsory rather than on voluntary basis, involving 
government, semi-government and private sector. In 
Pakistan no such system has been developed so far. 
National registry is therefore suggested to develop like 
other developed countries.16

 This study can serve as a means of establishing data 
important for genetic counseling and as a first step in 
identifying strategies best suited for identification of 
causes.
CONCLUSION
 From this study it is concluded that:
• Cleft deformities of the lip and palate affect the 

male population more than females
• Bilateral Complete cleft lip & palate is the most 

common anomaly among cleft patients
• Females are mainly affected by left complete uni-

lateral Cleft lip and palate.
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