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ABSTRACT
Objective: The objective of this study was to
investigate the association of cleft lip (CL) and/or
cleft palate (CP) in people born to consanguineous
parents. Methodology: This retrospective study
was conducted at GSR Institute of Craniofacial
Surgery, Hyderabad, a very high‑volume cleft center.
Medical records of 18,242 cleft patients who came
for treatment in the past 13 years were physically
searched for the presence of consanguinity of
their parents. About 3653 patients’ case records
were identified. Then, the data related to gender,
type of cleft, degree of consanguinity, presence of
positive family history were collected from these
3653 patients’ records and entered in Microsoft
Excel which was later sent for statistical analysis.
Results: Distribution of study participants according
to various study variables such as gender, type
of cleft, and degree of consanguinity showed
interesting findings. Almost 20.02% of the total
18,242 cleft patients’ records showed consanguinity
of their parents. Nearly 96.7% of patients had CL.
CP was seen in 73.7% of patients. About 57.8% of
parents had the first degree of consanguinity. Only
3.5% had a positive family history. Chi‑square test
showed that there was a significant difference in
the distribution of patients according to degree of
consanguinity and CL, variations in CL and gender,
cleft alveolus and gender, degree of consanguinity and
CL. Conclusion: Consanguinity is a major etiological
factor in CL and/or CP.
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INTRODUCTION
Cleft lip (CL) and/or cleft palate (CP) is one of the
most common visible congenital deformities of the
face. The affected individuals may have both cleft lip
and palate (CLP) or either on its own. CLP is more
frequent in males whereas isolated CP is more frequent
in females, but their prevalence varies according to
ethnic group and geographic location. According to
Reddy et al.,[1] the incidence of clefts in India is around
1:800–1:1000, and three infants are born with some
type of cleft every hour. Global surveys have shown
that the frequency of CLP varies greatly from country
to country. It is lowest in Africans (1:2500), and North
American Indians and East Asians have the highest
prevalence rates (1:500). Formation of lip happens
between the 4th and the 7th weeks of intrauterine life
whereas the palate between the 6th and the 9th weeks.
In general, facial clefting results when lateral nasal
process and maxillary processes forming craniofacial
complex do not fuse completely. Approximately 70%
of the CLP cases are of nonsyndromic in nature and
occur as isolated cases whereas the remaining 30% of
clefts are syndromic and are associated with some other
anomalies.[2,3]
The etiology of CLP is very complex, because of
congenital anomalies that are associated with it.[4] CLP
is polygenic and multifactorial involving both genetic
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and environmental influences.[5] The etiological factors
include heredity, consanguinity, fetal environment,
demographic factors, and other factors such as drugs,
vitamins, alcohol consumption, smoking, infections,
and diet.[6] Among all these etiologies, consanguinity
is an important factor. According to Dorland’s Medical
Dictionary,[7] the word “consanguinity” means blood
relationship or kinship. Sah and Powar [8] reported
that consanguineous marriage was noted in 48.9% of
parents. In a Brazilian study by Aquino et al.,[2] the
authors stated that CLP (unilateral or bilateral) was
more frequent in the group with a history of first‑degree
consanguinity, with males predominated.
Although there is an extensive literature on the overall
spectrum of CLP, there is a lack of information of the
same in people born to consanguineous marriages in
India. Hence, the present study was an effort to study
the spectrum of CLP in people born to consanguineous
marriages. Associations of clefts, in these patients born
to consanguineous parents, with different variables
were also studied.

METHODOLOGY

analysis. The Statistical Package for the Social Science
version 16 (SPSS Inc., Chicago, IL) was used in the
study. Data were analyzed through descriptive and
inferential statistics. Chi‑square test was used to
compare between two qualitative variables.
P < 0.05 was considered as statistically significant in
the present study.

RESULTS
A total of 3653 (20.02%) of the total 18,242 cleft patients
showed consanguinity of their parents [Figure 1].
Figure 2 represents the distribution of study participants
according to gender. Table 1 represents the distribution
of patients according to religion. Table 2 represents
the distribution of patients according to parents’
annual income. Figure 3 represents the pie chart
showing the distribution of patients according to the
degree of consanguinity of the parents. Figure 4 shows
the distribution of patients according to the family
history of CLP. About 3.5% of the patients showed a
positive family history for clefts. Table 3 represents

This retrospective study was done at GSR Institute of
Craniofacial Surgery, a very high‑volume cleft center
at Hyderabad, India, after the Institutional Ethical
Clearance was taken from Hyderabad Cleft Foundation.
Principles outlined in the Declaration of Helsinki were
strictly followed during data collection.
Medical records of 18,242 cleft patients who came
for the treatment of CL and/or CP in the past 13 years
were physically investigated for the presence of
consanguinity. Detailed family history and personal
history were collected in the cleft center by the nurse
coordinator or oral and maxillofacial surgeon. The
patients’ demography varied widely from states such
as Andhra Pradesh, Karnataka, Maharashtra, Bihar,
Orissa, Madhya Pradesh, Tamil Nadu, and Chhattisgarh.
Few patients were even from other states such as
West Bengal, Gujarat, and Uttar Pradesh.
A total of 3653 patients’ case records were identified
where the presence of consanguinity of the patients’
parents was noted. These medical records were
separated and evaluated further. Then, the data related
to gender, religion, age of the parents at the time of
conception, socioeconomic status, type of cleft, degree
of consanguinity, and presence or absence of positive
family history were collected from these 3653 patients
records and entered in Microsoft Excel. The data
collected were then coded for facilitating statistical
34
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Figure 1: Pie diagram showing percentage of consanguineous marriage

Table 1: Percentage of cleft cases according to religion
Religion

Number of cases (%)

Hindus
Muslims
Christians
Total

3170 (87.0)
422 (11.6)
61 (1.7)
3653 (100)

Table 2: Distribution of patients according to parents’
annual income
Annual income in ₹
<50,000
>50,000
Total

Number of cases

Percentage

3336
317
3653

91.3
8.7
100
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the distribution of study participants according to
variations in CL, alveolus, and hard palate. Figure 5
represents the percentage of patients with CLP whereas
Figure 6 represents the percentage of patients with
unilateral CL with or without palate, bilateral CL with
or without palate, and only palate.
The distribution of study participants according to
variations in CL and degree of consanguinity showed
no statistical significance (P = 0.773). The variations
in cleft alveolus and degree of consanguinity also
showed no statistical significance (P = 0.984). When
the cleft of hard palate and degree of consanguinity
was tested for any association, it was found that
Table 3: Distribution of study participants according to
variations in cleft lip, alveolus, and hard palate
Absent (%)
Unilateral (%)
Bilateral (%)

Cleft lip

Cleft alveolus

Cleft of hard palate

268 (7.3)
2485 (68.1)
894 (24.5)

918 (25.1)
1996 (54.6)
733 (20.1)

959 (26.3)
1754 (48.1)
936 (25.7)

there was no statistical significance (P = 0.081).
However, when cleft soft palate and degree of
consanguinity were tested, statistical significance
was present (P = 0.032).
The distribution of study participants according to
variations in CL and family history showed no statistical
significance (P = 0.231), and variations in cleft
alveolus and family history also showed no statistical
significance (P = 0.084). However, the variations in cleft
hard palate and family history and cleft soft palate and
family history showed statistical significance (P = 0.007
for hard palate and P = 0.008 for soft palate).
On comparison of parents’ age at the time of conception
in study participants with CL, there was no statistical
significance (P = 0.841) for fathers’ age whereas
it was significant for mothers’ age (P = 0.029). On
comparison of parents’ age at the time of conception
in study participants with CP, there was no statistical
significance for both fathers’ age (P = 0.74) and
mothers’ age (P = 0.49). When the distribution of
study participants according to variations in CL and
gender and in CP and gender was analyzed, it was
found to be statistically significant for both CL and
CP (P < 0.001).

Figure 2: Distribution of study participants according to gender

Figure 3: Pie diagram showing degree of consanguinity

Figure 4: Pie diagram showing family history
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Figure 5: Bar diagram showing percentage of cases with cleft lip and cleft
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our study. In that study, 4657 cleft patients over a period
of 5 years were analyzed, whereas in the present study,
18242 patients were analyzed in 13 years retrospectively
from a high‑volume cleft center. In a study conducted
in Chennai, 33.3% of cases had consanguineous
marriage.[16] In studies conducted in Saudi Arabia,[17]
Pakistan,[18] and Iran,[13] the consanguinity was 54.4%,
61.6%, and 30.5%, respectively. These findings
definitely show that there is a substantial association
between consanguineous marriage and cleft anomalies.
The results of our study showed more occurrence of
clefts in people born to parents of the first degree of
consanguinity.
Figure 6: Pie diagram showing percentage of unilateral, bilateral cleft lip
and only hard palate

DISCUSSION
Orofacial clefting is among the most common of
all congenital disorders in humans, which has a
genetically complex etiology. Based on embryological
and epidemiological data, the phenotype can be
differentiated into nonsyndromic CL with or without
CP (NSCL/P) and nonsyndromic CP only, with NSCL/P
being the most frequent form.
In a study conducted by Sah and Powar, the authors
found that clefts were more frequent among male
population. Studies conducted in Dehradun,[9] Brazil,[10]
Kenya,[11] Iran,[12,13] and Saudi Arabia[14] showed a male
predominance. A study conducted in BPKIHS, Dharan,
Nepal, presented that clefts were more common
among females (56% females and 44% males).[15] In the
present study, approximately 60% of the clefts born
to consanguineous parents were seen in males. The
findings of the present study are similar to the majority
of the studies quoted above.
[8]

In a previous study, it was found that most of the
cleft case families (54.6%) had an income of less
than Rs. 5000/month.[8] A study in Dehradun found
that 82.38% of cases had family income of below
Rs. 3000/month.[9] In the present study, the annual
income of consanguineous parents for whom cleft
children were born was <50,000 (4166/month) in
91.3% of the cases.
In a hospital‑based study done in a tertiary hospital
in Dehradun, 48.9% of cases had consanguineous
marriage. [9] However, in the present study, the
consanguinity was positive in around 20.02%. The
difference in the percentage of consanguinity was less in
36
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In the present study, the frequency of CL only was
more than CLP than only the CP. These findings were
different from the findings of studies conducted in
Brazil, Iran, Jordan (CLP > CL > CP).[10,13,19] In a study
conducted in Japan,[20] it was revealed that the order
of decreasing frequency of the clefts was CLP > CP >
CL, whereas in the Republic of Korea,[21] it was CP >
CL > CLP (CLP-Cleft Lip and Palate, CL-Only Cleft Lip,
CP- Only Cleft palate). These findings show that there
is a demographic variation in the frequency of different
phenotypes.
In the present study, 3.5% had a family history of some
or other types of cleft phenotype. In a study conducted
on 540 children to analyze family incidence of clefts,
it was found that in 17% of children with CL and/or
CP, a positive family history was found.[22] In a survey
of the patients with CLP in China who were funded
for surgery by the Smile Train Program from 2000 to
2002, history of family members having clefts occurred
in 6.84% of patients.[23] Heredity increases the risk of
clefts in newborns. In a population‑based case–control
study of live births in Kosovo from 1996 to 2005 using
a regression analysis, it was found that the odds ratio
was 8.25 at 95% confidence interval for clefts. In a
cross‑sectional study on 159 patients of CL and CP
in Pakistan from November 2010 to December 2011,
21.4% of cases out of the total study population had a
positive family history of cleft deformities.[18] All the
above studies showed that there is a definite influence
of consanguinity in the occurrence of clefts as it is
suggested that this association is probably related with a
recessive genetic component and environmental factors.

CONCLUSION
The present retrospective study from a very highvolume cleft center has shown that consanguinity is a
major etiological factor in Cleft Lip and/or Palate.
Journal of Cleft Lip Palate and Craniofacial Anomalies
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