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Abstract- Orofacial clefts, including cleft lip with or without cleft palate (CL (P)), are common congenital
malformations, second only to clubfoot in frequency of occurrence. The epidemiology and genetics of this
disorder have been studied extensively in various countries by several investigators. The objective of this
study is to assess the epidemiology and some genetic aspects of orofacia clefting at Imam Khomeini Hospital
in Tehran. This study was a 7-year case series (retrospective) study from 1999 to 2006. The setting for the
study was Imam Khomeini Hospital in Tehran, and the participants were all consecutive surgical cases with
orofacial clefts referred to this hospital. One hundred and 77 cases of cleft lip and/or cleft palate were
recorded during these 7 years. Seventy four of them (41.8%) were female and 103(58.2%) were male (M/F
Ratio=1.39). Of all patients, 40 persons (22.6%) had isolated CP, 45 (25.4%) had cleft lip without cleft palate,
and 92 (52%) had cleft lip with cleft palate (CL+P). Their M/F ratios were 1.66, 0.6 and 1.96 respectively. Of
al CL (P) probands, 41 patients (29.9%) were bilaterally affected. In unilateral cases, the left side was
affected nearly twice as frequently as the right side. Among the patients, 23 cases (13%) had other
malformations; most commonly head and face abnormalities and then congenital heart disease. Fifty-four
patients (30.5%) had consanguine parents; 33 (18.6%) were first cousins, 7 (4%) were second cousins, and 14
(7.9%) were distant relatives. There was a positive family history for cleft syndrome in 23 cases; most
commonly CL-P. Our study reveals that the epidemiologic aspects of oral clefts in Iran are very similar to
other Caucasian populations. It also suggests that a routine screening such as echocardiography and ruling out
skeletal, hearing and visual problems may be necessary in cleft patients especially in children. It seems that

genetic counseling and karyotyping can be very useful in patients with multiple malformations.
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Introduction

Orofacial cleftsincluding cleft lip (CL), cleft palate (CP)
and cleft lip and palate (CL+P)) are common congenital
malformations, second only to clubfoot in frequency of
occurrence. Every day some 700 children with cleft lip
and/or cleft palate are born in the world, which means
that a baby with cleft is born every 2 minutes or 240,000
children per year (1, 2).

Cleft lip and/or cleft palate account for 65% of all head
and neck anomalies(3). In the United States, 20 infants
are born with an orofacia cleft on an average day, or
7500 every year. Children who have an orofacial cleft
reguire several surgical procedures and complex medical
treatments; the estimated lifetime medical cost for each
child with an orofacia cleft is $100,000, amounting to
$750 million for al children with orofacia cleft born

each year in the United States(4). The location makes
these anomalies readily recognizable at birth. Clefts can
occur as isolated malformations (nonsyndromic clefts)
or associated with other malformations. Sometimes they
are a feature of a specific malformation syndrome(3, 5,
6).

The epidemiology and genetics of cleft lip and palate
have been studied extensively in various countries by
several investigators(7, 8). The etiology of cleft of lip,
aveolus and palate is very complex and includes
environmental effects in addition to the interaction of
genetic predisposition(9). This holds aso true for
isolated clefts of the palate(10) In Caucasian
populations, the incidence of clefts ranges from 1.0 to
2.21 per 1000 live births.

Only few comprehensive epidemiological studies
have yet been conducted on the epidemiological and
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genetic aspects of cleftsin Iran. Therefore we undertook
a survey to assess the epidemiology and some genetic
aspects of facial clefting in Iran.

Patients and Methods

In this nonrandomized retrospective case series study,
records of all cases of oral cleft reconstruction admitted
to the 2 ENT and Plastic Surgery wards at Imam
Khomeini Hospital in Tehran (a tertiary referral center)
during the 7-year period between April 1999 and March
2006 were reviewed. The studied variables included sex,
age at referra time, age a first CL and/or CP
operation(s), type and side of cleft, presence of other
malformations such as congenital heart disease, skeletal
anomalies, parents' consanguinity, and family history of
orofacial clefts. Most patients were referred by other
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Results

Analysis of the data collected showed that 177 patients
with congenital orofacial clefts were admitted during the
study period; 115 patients (65%) in the Plastic Surgery
ward and 62 patients (35%) in the ENT ward. Of these,
103 patients were mae (58.2%) and 74 were femae
(41.8%) (Table 1).

Additionally, Type of cleft and sex ratio among
cases were evaluated. Table 2 demonstrates the
distribution of cases by sex and by type of cleft among
the 177 cases. These data show that cleft lip and cleft
palate occur more frequently together (52.0%) than
separately (25.4% cleft lip and 22.6% cleft palate).

Table 1. Total and annual frequency and gender of patientsin
this 7-year study

physicians or centers in different age groups, mostly for Year Female Male Total
secondary .repalr of clefts or other stages of cleft 1999 12(52.2%) 11(47.8%) 23(13%)
rfeconstruct}on. Therefore, we recorded only the age at 2000 11(44.0%) 14(56.0%) 25(14.1%)
first operation for CL or CP. 2001 10(40.0%)  15(60.0%) 25(14.1%)
The data obtained v_vere statistically analyzed by us_e 2002 13(50%) 13(50%) 26(14.7%)
of SPSS software version 15.0. Where appllcab!e, chi- 2003 8(38.1%) 13(61.9%) 21(11.9%)
squgrg and. ANQVA tests were used to determine the 2004 12(44.4%) 15(55.6%) 27(15.3%)
StaIIStI.Cd sgn|f.|ca.nc.;e of the data. P< 0.05 was accepted 2005 8(26.7%) 22(73.3%) 30(16.9%)
as statistically significant.
Table 2. Distribution of cleft type
Cleft lip Cleft lip & palate Cleft palate Total
(CL-P) (CL+P) (CP)
Female 28(62.2%) 31(33.7%) 15(37.5%) 74(41.8%)
Male 17(37.8%) 61(66.3%) 25(62.5%) 103(58.2%
M/F Ratio 0.60 1.96 1.66 1.39
Total 45(25.4%) 92(52.0%) 40(22.6%) 117(100%)
Table 3. Distribution of cleft side
Unilateral .
Type of cleft ) bilateral Total
Left Right
Cleft lip 30(69.8%) 10(23.2%) 3(7%) 43(24.29%)
CL+P 22(27.5%) 20(25%) 38(47.5%) 80(45.2%)
CL not Classified - - - 2(1.1%)
CL+P not classified - - - 12(6.8%)
Cleft palate - - - 40(22.6%)
Tota 52(29.4%) 30(16.9%) 41(23.2%) 100%
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Table 4. Age at first operation.

Age First CL operation First CP operation
CL-P CL+P CP CL+P
1-18m 22(49%) 57(62%) 7(18%) 14(15%)
18m-5y 7(16%) 8(9%) 20(50%) 23(25%)
5y-18y 8(18%) 13(14%) 5(13%) 25(27%)
>=18y 4(9%) 0(0%) 6(15%) 3(3%)
Missing Data 4(9%) 14(15%) 2(5%) 27(29%)

Clefts of the lip, without associated clefts of the
palate, were more common in females than in males
(62.2%: 37.8% = 1.64/1), whereas clefts of the lip with
associated clefts of the palate were significantly more
common in males than in females (66.3%:33.7%=1.96,
P<0.00001). CP was more common in males than in
females (62.5%:37.5%=1.66/1).

Table 3 shows results concerning the side on which
clefts occurred. Of all CL (P) probands, 41 patients
(29.9%) were bilaterally affected. In unilateral cases, the
left side was affected nearly two times as frequently as
the right side. In 92 out of 137 cases of CL (P),
(67.15%), cleft palate was associated with CL. In
bilateral cases, this association was still more frequent.
Laterality of clefts could not be determined in 2 CL
(1.1%) and 12 CL+P (6.8%) patient charts.

Age at the first operation was reviewed and Table 4
demonstrates the distribution of first operation age for
cleft lip and palate among our 177 patients.

The mean age at first operation for cleft lip in CL-P
patients was significantly lower than that in CL+P (6.16

vs. 2.16 years<0.001). Although the mean age at first
operation for cleft palate in CL+P was lower than in
isolated CP patients (5.1 vs. 6.7 years) the difference
was not statistically significant (P>0.2).

Associated malformations were another item that has
been studied in this research

Table 5 shows the distribution of malformations
associated with clefts in survivors. A great majority of
these maformations were single. Among the 177
probands, 23 cases had another malformation that was
diagnosed at birth (13% of al cleft patients). These
patients include 8 cases of isolated CP (20%), 1 case of
CL-P (2.22%), and 14 cases of CL+P (15.2%). The most
common anomalies in these patients were head and face
malformations followed by congenital heart disease.

Information regarding consanguinity parents was
missing from patient files in 58 cases (32.8%).0f the
remaining 119 couples, 54 (45.4%) were
consanguineous (Table 6); 33 (18.6%) were first cousins
and 7 parents (4 %) were second cousins. Finally, 14
parents (7.9%) were far relatives.

Table 5. Associated malformationsin 177 probands

Number of cases

Malformation

Total CL+P CP
5(21.7%) 7(50%) 2(25%) Head & face
9(39.1%) 0(0%) 2(25%) Ear
2(8.7%) 4(28.6%) 1(100%) 3(37.5%) Skeletal
8(34.8%) 4(28.6%) 4(50%) Cardiac
5(21.7%) 2(14.3%) 3(37.5%) CNS & neural tube

Table 6. Consanguinity of patients parents

Cumulative % % Number Relation
18.6 33 Cousin
22.6 4 7 Second cousin
30.5 7.9 14 Remote relation
67.2 36.7 119 No relation
- 32.8 58 unclassified
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Of the 177 patients presented in this study, the
recorded family history was complete in 157 cases
(88.7%); 23 (13.0%) had a positive family history for
clefting. Among the relatives of our 157 cases,
apparently nonsyndromic clefts were found in 14 first-
degree relatives. In 3 cases (12.5%), one of the parents
(never both) had apparently nonsyndromic cleft
anomaly. In 9 cases (37.5%), one sibling was affected.
In 1 case (4.2%) one parent and one sibling had
apparently nonsyndromic clefts. In 11 cases (45.8%)
there was a nonsyndromic cleft in a second-degree
relative (5 on the paternal and 6 on the maternal side).

The distribution of cleft types in our patients
relatives was 12% CP and 42% CL+P. The most
common type was CL (46%).

Discussion

In the total sample of our 177 patients, the distribution
the three main types of clefts was 25.4% with CL, 52%
with CL+P, and 22.6% with CP, which is compatible
with other reports from Caucasian populations (11-14).

This study showed a significant predominance of
males with CL+P aswell as CP and of females with CL-
P. The M/F ratios were 1.96, 1.66, and 0.60,
respectively. These results are partially compatible with
other reports (12, 15-17), while the higher incidence of
CL in females and CP in males shown in our series is
contrary to these reports.

When all types of lip and palate clefts are considered
together, males were more frequently affected (M/F
ratio=1.34). This peculiar sex distribution of the types of
clefts was described by Fogh-Andersen in 1942.

In terms of the side of the cleft, compared with other
reports(18), we also found left predominancy among
unilateral cases.

Several associated malformations, especialy head
and face anomalies and congenital heart disease,
appeared to be more common among our patients with
CL (P) than the normal population. A higher rate of
other malformations among CL (P) infants was found by
other investigators(14, 19). The low incidence of
associated malformations in this study, particularly
cardiac defects, is most probably due to poor screening
programs. Unfortunately only 56 patients (31.6%) of our
sample had echocardiography during their cardiology
counseling prior to surgery. Another reason may be the
young age at the time of referral in the majority of cases,
when some signs and symptoms might not have
manifested.
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Although most congenital anomalies can be ruled out
by a systematic physica examination, it seems that a
routine screening including echocardiography and ruling
out skeletal anomalies, hearing and visua problems may
be necessary in CL (P) patients. Genetic counseling and
karyotyping in CL (P) patients with multiple congenital
anomalies are also suggested.

In the offspring of consanguineous unions, the
frequency of multifactorially determined conditions can
be expected to be elevated. However, most studies found
no significant association(20) between consanguinity
and clefts(13, 15, 21, 22) afew investigations did reveal
an increased rate of incidence of CL (P) and CP in the
offspring of consanguineous marriages(14, 23). In the
present study, the parental consanguinity in an Iranian
population of 119 valid cases was 45.4% (Table 6). The
parental consanguinity in Iran was previously estimated
to be 43.1% (Sadeghi, personal communication) or
45.8%(24). Comparing these figures indicates that there
are no significant differences between our patients and
the general population.

Although we had the frequencies of apparently
nonsyndromic clefts in the relatives of patients,
available information was not adequate to determine the
recurrence risk and heritability, which are necessary and
should be used for genetic counseling. We believe that
noninvasive investigations should be carried out in
subsequent gestations if parents of patients with CL (P)
plan to have more children.

Since this study was retrospective and dependent on
available patient files, it seems that planning
and performing a prospective study with an
appropriate control group can provide more precise
information.
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