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A Seven Year Study of the Cleft Proportions

INTRODUCTION

Craniofacial birth defects are the fourth most
common congenital anomaly in newborns. Cleft lip and
palate (CL/CP) are the most common and immediately
identifiable craniofacial anomalies.1 Orofacial clefts
comprise a range of congenital facial deformities. These
Clefts may vary from minor notching of lip or bifid
uvula to complete unilateral or bilateral cleft of lip and
palate. As per report from Wikipedia, the highest

prevalence rates for cleft lip and palate are reported for
Native Americans (3.74/1000) and Asians (Japanese:
0.82/1000 to 3.36/1000, Chinese: 1.45/1000 to 4.04/
1000). African-Americans (0.18/1000 to 1.67/1000) have
been reported to have the lowest prevalence rates and
in Caucasians as 1.43/1000 to 1.86/1000.2

Clefts of the lip and palate are reported to be more
common in males than females3, 4. Heredity is reported
to be more common etiological factor, whereas envi-
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ronmental factors include drugs like corticosteroids,
thalidomide, radiations, stress and infections like ru-
bella virus etc. Embryologically, failure of adequate
mesodermal migration or proliferation can result in
complete or incomplete, unilateral or bilateral cleft of
the lip and primary palate. Clefts of the secondary
palate occur due to lack of elevation of the palatal shel-
ves at the critical time or failure to contact or inadequ-
ate epithelial breakdown due to deficient mesoderm.

Classification of clefts may be embryological, based
on incisive foramen separating the junction between
primary and secondary palate or may be morphological
depending upon location of the cleft relative to the
alveolar process. A number of classifications have been
formed. Kernahan and Stark5 devised an embryologi-
cal classification and divided clefts into three groups.
The symbolic ‘Y’ classification was later on introduced
by Kernahan which was further modified into double ‘Y’
system6.

The current study is a continuation of our five
years study published earlier regarding proportions of
clefts7. The objective was to update information regard-
ing various types of orofacial clefts in patients visiting
orthodontic unit of the dental section of the Children’s
Hospital, Lahore.

MATERIAL AND METHODS

The subjects included in this study were 313 pa-
tients (189 Males, 124 Females), with age ranging from
day one to 13 years.

METHODS

The method applied for this study was Kernahan’s
Modified Double ‘Y’ that provides symbolic illustration
with numeric coding system and can be easily recorded
in computer program (Fig. 1). A total of 30 combina-
tions were used to describe all cleft types, whereas 17
combinations were used in this study. Chair side
clinical examination was performed 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 12 statistical
package to calculate frequencies and percentages of

cleft types and gender cross tabulation. The analysis
also included the frequencies and percentages of the
areas to which the subjects belonged.

RESULTS

In this study, a larger number of male patients
were examined; 189 males compared to 124 females
(Table 2). Among the sample, 126 patients (Males 85,
Females 41) were identified as complete bilateral
cleft of the lip and palate with the percentage of 40%
(Table 1). Complete unilateral clefts were seen in a
total of   95 patients. Amongst these, clefts involving
left side were seen to be more common, affecting 54
patients (Males 33, Females 21) as compared to 41
complete unilateral clefts of the right side (Males 30,
Females 11).

An unusual type of cleft was examined in 21
patients involving unilateral complete and partial cleft
of the secondary and soft palate on opposite side. In 9
patients (Males 7, Female 2) 2.9% 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 identi-
fied in 23 patients (Males 12, Females 11), 7.3%. In the
above mentioned five categories of clefts, increased
number of the male subjects was observed.

The third largest proportion of clefts examined was
the cleft of the median soft palate, found in 26 neonates

Fig. 1: Kernahan’s Modified Double ‘Y’
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Frequency Percent Valid Cumu-
percent lative

percent

Valid bifid uvula10 2 .6 .6 .6
median soft palate 8,9,18,19,10 26 8.3 8.3 8.9
R sec palate & soft palate 6,7,8,9,10 1 .3 .3 9.3
L sec palate &  soft palate  16,17,18,19,10 2 .6 .6 9.9
bilateral comp cleft lip & palate 1-10-11-19 126 40.3 40.3 50.2
L complete unilateral 11,12,13,14,15,16,17,18,19,10 54 17.3 17.3 67.4
R complete unilateral 1,2,3,4,5,6,7,8,9,10 41 13.1 13.1 80.5
R cleft  nose, lip, alveolus, primary palate 1,2,3,4,5 2 .6 .6 81.2
R cleft nose, lip, alveolus1,2,3,4 1 .3 .3 81.5
L cleft nose, lip, alveolus11,12,13,14,15 2 .6 .6 82.1
Bilateral cleft of the Pri palate. 4,5,15,14 1 .3 .3 82.4
L Lip and alveolus 13,14 2 .6 .6 83.1
sec & soft palate 6,7,8,9,10,16,17,18,19 23 7.3 7.3 90.4
L comp+Rsec & soft palate11-19,7,8,9,10 12 3.8 3.8 94.2
R comp+L sec & soft palate1-10,17,18,19 9 2.9 2.9 97.1
Anterior median pri and soft palate 5,15,8,9,10,19,18 1 .3 .3 97.4
B. Lip and P Palate. 1,2,3,4,5,11,12,13,,14,15 8 2.6 2.6 100.0

Total 313 100.0 100.0

TABLE 1: KERNAHAN’S MODIFIED DOUBLE ‘Y’ CLASSIFICATION

Count
Sex

Males Females Total

Kernahan‘s bifid uvula10 2 0 2
modified double median soft palate 8,9,18,19,10 11 15 26
 "Y" classification sec palate & soft palate 6,7,8,9,10 1 0 1

L sec palate &  soft palate  16,17,18,19,10 0 2 2
bilateral comp cleft lip & palate 1-10-11-19 85 41 126
L complete unilateral 11,12,13,14,15,16,17,18,19,10 33 21 54
R complete unilateral 1,2,3,4,5,6,7,8,9,10 30 11 41
R cleft  nose , lip,alveolus,primary palat1,2,3,4,5 0 2 2
R cleft nose , lip ,alveolus1,2,3,4 0 1 1
L cleft nose , lip ,alveolus11,12,13,14,15 2 0 2
Bilateral cleft of the Pri palate. 4,5,15,14 0 1 1
L alveolus 13,14 0 2 2
sec & soft palate 6,7,8,9,10,16,17,18,19 12 11 23
L comp+Rsec & soft palate11-19,7,8,9,10 4 8 12
R comp+L sec & soft palate1-10,17,18,19 7 2 9
Anterior median pri and soft palate 5,15,8,9,10,19,18 1 0 1
B. Lip and P Palate. 1,2,3,4,5,11,12,13,,14,15 1 7 8

Total 189 124 313

TABLE 2: KERNAHAN‘S MODIFIED DOUBLE “Y” CLASSIFICATION GENDER CROSS TABULATION
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(Males 11, Females 15) 8.3%, born with Pierre Robin’s
sequence / syndrome. Unilateral complete cleft of the
left side and secondary and soft palate cleft of the right
side was identified in 12 newborns (Males 4, Females 8)
3.8%. Bilateral cleft of the lip and primary palate was
found in 8 patients (Male 1, Females 7) 2.6%. In these

three categories of the clefts, female gender dominated
in count

Clefts occurring exclusively in female patients
were seen in five categories and those in male patients
were found in four categories. Clefts of the left second-

Frequency Percent Valid Percent Cumulative
Percent

Valid Lahore 150 47.9 47.9 47.9

Sahiwal 12 3.8 3.8 51.8

Gujranwala 24 7.7 7.7 59.4

Jhang 9 2.9 2.9 62.3

Muzaffar abad 4 1.3 1.3 63.6

Sialkot 12 3.8 3.8 67.4

Bahawal nagar 2 .6 .6 68.1

Sheikhpura 21 6.7 6.7 74.8

Burewala 3 1.0 1.0 75.7

Kotli 1 .3 .3 76.0

Hafizabad 4 1.3 1.3 77.3

Patoki 5 1.6 1.6 78.9

Rawlpindi 1 .3 .3 79.2

Multan 3 1.0 1.0 80.2

Kasoor 24 7.7 7.7 87.9

Bahwalpur 1 .3 .3 88.2

Narowal 7 2.2 2.2 90.4

Toba Tek Singh 3 1.0 1.0 91.4

Pak patan 5 1.6 1.6 93.0

Raheem Yarr Khan 2 .6 .6 93.6

Gujrat 7 2.2 2.2 95.8

Sargodha 1 .3 .3 96.2

Faisalabad 3 1.0 1.0 97.1

Chakwal 1 .3 .3 97.4

Sadiqabad 1 .3 .3 97.8

Okara 5 1.6 1.6 99.4

Mianwali 1 .3 .3 99.7

Gilgit 1 .3 .3 100.0

 Total 313 100.0 100.0

TABLE 3: TABULAR REPRESENTATION OF THE LOCALITIES OF CLEFT PATIENTS
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ary and soft palate were examined in two female
infants (0.6%). Two other female patients 0.6% were
identified as right side cleft of the nose, lip, alveolus and
primary palate. Cleft of the right side nose, lip and
alveolus was examined in one female neonate 0.3% and
similarly cleft of the left lip and alveolus was identified
in one female newborn 0.3%. One female baby was
exclusively seen with bilateral cleft of the primary
palate 0.3%.

Out of the exclusive male data, 2 male babies (0.6%)
were examined with bifid uvula, 1 male with right
secondary and soft palate cleft. Another two male
infants were classified as left side cleft of the nose, lip
and primary palate. One male neonate was examined
with cleft of the anterior median primary and soft
palate.

DISCUSSION

In this study, a larger proportion of male patients
were examined; 189 males compared to 124 females.
This finding was supported by reports of almost all
investigators 1, 3, 4. Complete bilateral clefts of the lip
and palate were found in 126 patients 40% (85 males, 41
females), comprising the largest proportion of the
study. This finding was contradictory to the reports of
most of other researchers 3,8. In our earlier study we
mentioned that the reason for an increased number of
these clefts was probably because of referral from other
hospitals for this exclusive treatment, using custom
made anterior acrylic ring orthopaedic plate7. After the
introduction of the stent plate9 for nasoalveolar mould-
ing in unilateral cleft lip and palate as well as manage-
ment of other types of cleft at our center10 such as
Prophylactic management of median soft palate cleft in
Pierre Robin sequence, cleft of the secondary and soft
palate and cleft of the lip and anterior palate etc, we
have attended the greatest number of bilateral com-
plete cleft patients. 11% distribution of complete bilat-
eral cleft of the lip and palate comprising 75% male and
25% female patients has been reported in the litera-
ture8. In another study 76% unilateral clefts compared
to 24% bilateral clefts type has also been mentioned11.
Greater occurrence of complete bilateral cleft of the lip
and palate in males is however supported by most of
investigators.

The second largest proportion examined was com-
plete unilateral cleft. Clefts involving left side were,

however more common being 56.8% compared to 43.2%
complete clefts of the right side. Increased number of
unilateral complete clefts of the left side is supported by
most of the reference studies3, 8, 11. The third larger
proportion examined in this study was cleft of median
soft palate, which were examined in 26 (8.3%) neonates
(11 Males, 15 Females) born with Pierre Robin’s se-
quence / syndrome. These infants were referred from
the Neonatology Department of the CH & ICH. The
next larger proportion found was cleft involving sec-
ondary and soft palate. This category comprised 23
patients (12 Males, 11 Females) having a percentage of
7.3%. Some authors4, 8 have reported the secondary and
soft palate clefts as the larger proportion. Their find-
ings are not supported by our current and previously
conducted study7. Clefts of the secondary and soft
palate however constituted the third largest propor-
tion in this above mentioned study. The least common
types of clefts were identified in nine categories of this
study. Clefts occurring exclusively in female patients
were seen in five categories and those in male patients
were found in four categories.

An unusual finding of this study was complete
unilateral cleft and opposite secondary and soft palate
cleft, examined in 21 infants (6.7%). This type has not
been described in the literature in such a detail. In our
earlier study7  we mentioned this particular type
of the cleft. Five more patients presenting with
this particular type have been added to the current
study. As mentioned earlier, 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 patients referred to the orthodontic
unit of the Children’s Hospital belonged to different
places. Twenty eight cities were recorded in the data
(Table 3).

Statistics on the prevalence of these clefts and their
clinical outcome are essential for research purpose12.
In order to find incidence of clefts, accurate data of
congenital anomalies must be maintained by the gov-
ernment agencies and that data should range from
individual unit’s record to the national register13.
As mentioned earlier, in Pakistan no such system
has been developed so far. National registry is there-
fore suggested to develop like other developed
countries14, 15.
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CONCLUSIONS

On the basis of the results the following conclu-
sions were drawn:

• The largest number of patients were found
with complete bilateral cleft of the lip and
palate.

• The second largest proportion was complete
unilateral cleft of the lip and palate and out of
these patients; clefts involving left side were
more common.

• Third largest proportion examined was clefts
involving median soft palate.

• An unusual finding of this study was complete
unilateral and partial cleft of the opposite side
involving secondary and soft palate.

SUGGESTION

Further research is suggested to provide an on
going information regarding classification of the
orofacial clefts.
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