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Introduction

Non-syndromic cleft lip and palate (NSCL&P) is the 
commonest disorder of the craniofacial region around 
the globe with a variable frequency based on ethnicity 
and country. In Pakistan, the crude birth rate of CL&P 
is 25.6 per 1000 population, while in India it is 20 and 

1about 13 in China per 1000 population.  Asian population 
have the highest incidence of cleft lip and palate (0.82 
to 4.04 / live births) and Caucasians and Africans show 
intermediate (0.9 to 2.69/1000 live birth) and low (0.18 
to 1.67 /1000 live births) incidence respectively. While 
it affects 1.76 and 0.85 to 2.68 per 1000 live birth in 

2
Chinese and Japanese populations respectively.

Non-Syndromic and syndromic variants exist with synd-
romic type associated with additional distinctive fea-
tures along with cleft lip or palate while NSCL&P have 
no other observed congenital deformity elsewhere in 

3
the body.  CL&P can occur as unilateral clefts involving 
one side or bilateral clefts affecting both sides, former 
is more common than bilateral clefts with a ratio of 4:1, 
and the left side of the face is affected 70% more than 
the right side. Cleft lip and palate are considered as 
multifactorial condition associated with many risk 
factors including genetics or folic acid intake by mothers 
during pregnancy. As literature shows the decreased 
risk of  developing CL&P in children whose mother taking 

4Folic acid during early phase of their pregnancies.

Also, there is a variation among different countries about 
cultural belief of CL& P causation. In Western countries, 
it is being accepted CL&P may be caused by nature 
while in the low-income countries’ persons are blamed 
for the occurrence of this disease because of their sins 
or as punishments. The child born with CL&P are not 

5treated well leading to destructive results.  Therefore, 
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Table 1:  Distribution of cleft lip and palate 
phenotypes and laterality

Cleft lip and palate 
type

Frequency
(n)

Percentage 
(%)

Total

Isolated cleft lip 27 26

104Isolated cleft Palate 19 18.2

Cleft lip and Palate 57 54.8

Laterality

Unilateral-Right 22 21.2

85*Unilateral-left  31 29.8

Bi-lateral 32 30.8

* Laterality was not determined in 19 cases of Isolated 
cleft palate.

it is a need of time to understand the background of affec-
ted parents and children and provide them better health 
facilities globally. 

The current study aimed to determine the pattern of 
cleft lip and palate and the misconception about its 
occurrence in local population. In addition to facilitating 
early diagnosis, it may create awareness, reduce stigma-
tization and enable affected individuals and their families 
to benefit from health care facilities.

Methods

This descriptive study was conducted in the department 
of Oral Pathology University of Health Sciences Lahore 
after taking approval from Institutional Review Board 
from February 2020- December 2020.  A total of 104 
children of 3 months to 20 years of age with non-synd-
romic cleft lip and palate isolated cleft lip, or isolated 
cleft palate from Cleft Lip and Palate (CLAP) Hospital 
and camps arranged by CLAP Hospital in different pro-
vinces of Pakistan with a confirmed clinical diagnosis 
were enrolled. However, patients with any other deformity 
along with cleft lip or palate were excluded. Written 
informed consent was obtained from the parents of each 
participant. General information such as age, gender, 
cast, and clinical information consisting of the type of 
cleft and site of involvement was taken on a specially 
designed data collection form. Parents of all children 
were asked for consanguinity and affected members in 
family and relatives, their opinion for its occurrence, 
and folic acid intake by mothers. 

Statistical Analysis: SPSS (26.0) was used to analyse 
the data. Mean+ SD was determined for age. Frequency 
and percentages were calculated for gender, cleft lip 
and palate phenotype and laterality. Chi-square test 
was applied to observe the association between gender 
and cleft lip and palate phenotypes. P value equal to or 
less than 0.05 was considered as statistically significant.

Results

There were 52 males and an equal number of females 

in 104 children with NSCL&P. Mean age was found to 
be 72.3+44 months with an age range of 3months to 
13years. CL&P was present in 57(64.8%) children and 
bilateral involvement was seen in 32(30.8%) children 
as presented in table 1.

Figure 1: This figure shows different types of cleft lip 
and palate. (A&B) unilateral cleft lip and palate, (C) 
bilateral cleft lip and palate, (D) cleft of hard palate 
only.

In Asian countries, like Pakistan, cousin marriages are 
quite common. Parents of children were asked for cousin 
marriages and there were 88% of cousin marriages. 
Among 104 children, positive family history was seen 
in 18 children with CL&P, iCL, and iCP. Affected family 
members were first-degree relatives including brother, 
father, father’s sister, and mother’s sister. 

Folic acid was taken by the mothers of only 8 children 
out of 104 affected children. Few of them never heard 
about the folic acid intake. Some of them denied the 
role of folic acid with CL&P altogether. The majority 
of parents 67(64.4%) attributed CL&P to lunar or solar 
eclipses, 17(16.3%) to black magic, and 20 (19.2%) 
didn't ascribe a cause to CL&P.

Chi-square test was applied to determine the association 
of demographic and clinical variables. A significant 
association between gender and cleft phenotype was 
observed. Positive family history also showed a signifi-
cant association with CL&P phenotype as indicated in 
table 2. This significant association showed the impor-
tance of family history in determining the incidence 
of inheritance of CL&P in affected families.

Discussion

Cleft lip and palate are commonly occurring structural 
birth defects with a spectrum of phenotypes. Low morta-
lity but high rate of morbidity is present in infants affected 
with NSCL&P. These children suffer with multiple 
challenges in their early life, including difficult to eat, 
breath, hear, dental problems and frequent infections. 
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Disturbances in morphogenesis of normal face result 
in NSCL&P. The process of development of palate is 
a complex process mediated by signalling molecules, 
cell-surface receptors, and growth factors networks.

Smile Train a non-profit organization provided the data 
of 25 centres of Pakistan performing 50,000 surgeries 
to repair cleft lip and palate from 2008 to 2015 and more 
than 8000 clefts were repaired in 2014 alone. There is 
a limited data about the prevalence of cleft lip ad palate 
in Pakistan except few studies conducted on smaller 

6scale.  In 2013, an isolated study conducted in Karachi 
revealed CL& P as the most prevalent birth defect with 
a hesitation in looking for care and lack of follow-up 
after surgical repair, no involvement of speech therapists 

7
and lack of Orthodontists.  Likewise, another study 
conducted on small-scale in Peshawar showed 1.91 
/1000 births. In current study, family history and folic 
acid intake by mother during pregnancy was also deter-
mined.

Current study participants had a mean age of 72.3 + 44 
months which is an older cohort as compared to another 

8
study which  reported mean age as 41 ± 54 months.  
International studies have reported participants from 
birth to 40 years however highest reported cases are 

9
documented in age groups of 1 year to 10 years.  Reason 
for this variation reflects the time usually most parents 
seek treatment for their children. 

There was equal gender distribution of the participants 
in the present study among all phenotypes. Slightly 
higher male involvement has been hinted ranging from 
51% to 55% in some of the studies on the subject of 
CL&P. Also, a study from Pakistan reported more  males 

10(68.2%) affected  than females (32%).  

Regarding the distribution of cleft types among genders, 
CL&P was seen more in males than females and cleft 
lip only and cleft palate only was observed more in 

11
females in present study similar to previous findings.  
Cleft lip alone is more frequent than isolated cleft palate 
and combined CL& P deformities. An increased pre-
valence of CL&P in males and cleft palate alone in 

12females has also been reported.  Another study described 
the gender-specific distribution of iCL and CL&P with 

13
a male to female ratio of 1.7:1.0 and 1.4:1.0 respectively . 
This was reversed in case of iCP with females affected 
more than males with a ratio of 1.6:1.0. 

Literature from Pakistan reports cleft lip alone to have 
higher frequency in males while females presented 
more with cleft palate only. However, study from the 
Northern regions of the country have reported cleft lip 
and palate alone to be higher in females than males 
again highlighting the variation in population studied 

14
and selected.  The reason for this variation can be 
because of genetic differences in both genders. Palatal 
shelves arise to horizontal position from vertical approxi-
mately half a week later in females than in male embryos 

15thereby increasing the risk for iCP.  Gender therefore 
is considered as a non-modifiable risk factor of occur-
rence for orofacial clefts.

Regarding laterality, majority of the research found 
more frequent unilateral cleft than bilateral having a 
ratio of 4:1, and about 70% affect the left side of the 
face. This is validated further in the current findings. 
About 40% of cases are directly linked to genetic factors 

4
with a familial tendency.  The same findings were obser-
ved in current study. However, in contrary to present 
study bilateral cleft  cases were found more than unila-

10
teral clefts.  Among unilateral clefts, left side is most 
commonly affected than right side with or without cleft 
palate, with no specific reason. However, one possible 
explanation can be increased blood supply of the right 
side of the fetal head as supplying blood vessels the 
leave the aortic arch closer to the heart, this results better 
nourished right side than left side as suggested  by John-

16
ston.  Variations in laterality are attributed to fluctuating 
and directional asymmetry. Facial directional asymmetry 
is also more commonly seen in relatives of children 
with clefts while comparing with the general population.
In regard to phenotypes, multiethnicity reflects variations 
in different types of clefts. Multifactorial threshold 
(MFT) model prophies greater genetic variations within 
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Table 2:  Association between demographics and cleft lip and palate type and laterality 

Variables

Gender

p
-v

a
lu

e Family History

p
-v

a
lu

e Consanguineo
us

p
-v

a
lu

e Folic acid intake 
by mother

p
-v

a
lu

e

Male n 
(%)

Female 
n (%)

Positive 
n (%)

Negative 
n (%)

Yes n 
(%)

No n 
(%)

Yes n 
(%)

No n 
(%)

Cleft lip only 12(44) 15(56)

.05

8(30) 19(70)

.03

23(85) 4(15)

.76

3(11) 24(89)

.53Cleft Palate only 6(30) 14(70) 5(25) 15(75) 16(80) 4(20) 2(10) 18(90)

Cleft lip and palate 34(60) 23(40) 5(9) 52(91) 49(86) 8(14) 3(5) 54(95)

Unilateral (right) 14(64) 8(36)

.05

2(9) 20(91)

.52

20(91) 2(9)

.78

0 22(100)

.30Unilateral (left) 12(39) 19(61) 6(19) 25(81) 26(84) 5(16) 4(13) 27(87)

Bi-lateral 20(63) 12(37) 5(16) 27(84) 27(84) 5(16) 2(6) 30(94)

Chi-Square was applied to determine the P-value.
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a population having a higher prevalence of cleft preva-
17lence that may lead to occurrence of severe cleft types.  

In a Singaporean study, various ethnicities reported CL 
& P as most common orofacial clefts among live births 
with a distribution of 2.2 for iCP, 2.1 for CL&P and 1.0 

18
for iCL.  The Global Registry and Database on Cranio-
facial Anomalies reports low prevalence of iCP and 
high rates of CL&P with a ratio 4:6 in Asia according 

19to the findings of Asian OFC registries.  Other studies  
from Iran and Italy found iCP more than CL&P and 

20,21
iCL.  It was suggested that iCL and CL&P share same 
etiological spectrum with different severities, but the 
evidence was not decisive. Both of these iCP and CL&P 
possess different aetiology hence classified separately.
CL&P and iCP have different developmental origins 
of the lip or primary palate and the secondary palate 
with diverse cellular and genetic aetiologies. Isolated 
cleft palate may arise independently or secondarily 
from cleft lip. Epidemiologic data suggests distinct 
aetiologies features of  iCL  from cleft lip with palate 

22and therefore, it is classified accordingly.
Isolated CL accounts 25% of all clefts, while cleft lip 
and palate both comprise of 45%. iCL and CL&P affect 
the boys more commonly whereas cleft palate only is 
found predominantly in females. Various studies have 
found health care services and an access to CL&P treat-
ment, and interaction and strong communication among 
healthcare team members is required for the effective 

23
the treatment of CL&P.
Positive family history increases risk of having a NSCL 

24
&P child by 3-5%.  Positive family history was seen 
in 18% of the children in present study. Studies from 
Arab, Asian, and European countries have observed a 
positive family history ranging from 20% to 28% which 

20is slightly higher than the present findings.  These diffe-
rences can be due to the variation in sample sizes among 
the studies. Consanguineous marriages are considered 
beneficial socially, therefore preferred by more than 

25
20% of the world population.  It positively supports 
the women in patrilineal descent of families in the deve-
loping countries. A highest rate of consanguinity of 
73% and 5%–60% has been found in Pakistan and India 

26,27respectively.  Around the world different studies have 
reported a range of cousin marriages in affected children 
to from approximately 20% to 60%. Current study 
found almost 90% of the parents of the study partici-
pants to be maternal or paternal cousins who is highest 
reported from the region. There is a high genetic risk to 
develop congenital disorders in consanguineous couples. 
It is, therefore, required to develop future health care 

28
programs targeted at screening the carriers.
Pre-conceptual and early pregnancy intake of folic acid 
by mothers is considered as a preventive measure against 
neural tube defects however a consensus is still not 

29developed among researchers.  Meta-analyses, how-

ever, support folic acid intake as a potential preventive 
30measure against NSCL&P.  Mothers of only 8 children 

took folic acid in present study similar to trend in other 
developing countries like Syria where 98% of mothers 
of NSCL&P children did not take folic acid during their 
pregnancy. Cleft lip and palate is a biological condition 
that can be corrected and is most common among Cau-
casians and Asians. A woman with a cleft lip or palate in 
Africa is often blamed for practicing unfaithfulness, 
or for being the victim of witchcraft, and eventually 

31
punished by God.  However, there is no truth in these 
statements and these are just myths based on disbelieves. 
Similar to this, in Pakistan women are held responsible 
for all of this, and clefts are thought to be caused by lunar 
and solar eclipses. A typical misconception revolves 
around the influence of envious relatives on the mother 
through the use of black magic. 

Conclusion 

Cleft lip and palate are more common than cleft lip or 
palate only and may present as bilateral or unilateral 
with a minimal difference. A family history was not 
prevalent, and very few mothers took Folic acid during 
pregnancy and were aware of its importance. People 
with cleft lip and palate may face social stigma, discri-
mination, and bullying due to their appearance or speech 
difficulties. Raising awareness helps reduce the mis-
conceptions and prejudices associated with these con-
ditions, promoting a more inclusive society.

Limitations:  The study has few limitations. The sample 
size was small that may not be representative of the 
larger population.  Large samples are more likely to be 
representative of the broader population, improving 
the external validity of the study and making it easier 
to generalize results.

Acknowledgment: The authors acknowledge the 
staff at Cleft Lip and Plate Hospital (CLAP) Lahore, 
Pakistan for their support and co-operation. 

Ethical Approval: The IRB/EC approved this study 
via letter no. UHS/REG-20/ERC/146 dated 15-01-2020.

Conflict of Interest:  None 

Funding Source: This manuscript is extracted from 
PhD project of principal author from the Department of 
Oral Pathology, University of Health Sciences Lahore 
Pakistan. The project was supported by the University 
Of Health Sciences Lahore, Pakistan.   

Authors’ Contribution: Role and contribution of 
authors followed ICMJE recommendations. 

References

1. Sharif F, Mahmood F, Azhar MJ, Asif A, Zahid M, 
Muhammad N, et al. Incidence and management of cleft 
lip and palate in Pakistan. J Pak Med Associat .2019; 
69 (5): 632-9.

J Pak Soc Intern Med

Page -738Vol. 05 Issue, 04 October - December 2024



2. Yu Y, Zuo X, He M, Gao J, Fu Y, Qin C, et al. Genome-
wide analyses of non-syndromic cleft lip with palate 
identify 14 novel loci and genetic heterogeneity. Nat 
Commun. 2017; 8(1): 14364. 

3. Dixon MJ, Marazita ML, Beaty TH, Murray JC.Cleft 
lip and palate: understanding genetic and environmental 
influences. Nat Rev Genetics. 2011; 12(1): 167-78. 

4. Xu W, Yi L, Deng C, Zhao Z, Ran L, Ren Z, et al. Maternal 
periconceptional folic acid supplementation reduced 
risks of non-syndromic oral clefts in offspring. Sci 
Report. 2021;11(1):12316.

5. Hasanuddin H, Al-Jamaei AA, Van Cann EM, Ruslin 
M, Helder MN, Deshpande P, et al. Cultural beliefs on 
cleft lip and/or cleft palate and their implications on 
management: a systematic review. Cleft Palate Craniofac 
J. 2023; DOI: 10.1177/10556656231209823.

6. Volk AS, Davis MJ, Desai P, Hollier LH Jr. The history 
and mission of smile train, a global cleft charity. Oral 
and Maxillofac Surg Clinic.2020; 32(3): 481-8. 

7. Jajja MRN, Gilani A, Cawasji ZF,Imran S, Khan MS. 
Oral clefts: a review of the cases and our experience 
at a single institution. J Pak Med Assoc.2013; 63(9): 
1098.

8. Baig S, Bhutta MF, Hashmi FP, Khan K, Iqbal UA, 
Bhatti ZI. Frequency of cleft lip and cleft palate in 
Pakistan. Profess Med J. 2022; 29(5): 671-5.

9. Dvivedi J and Dvivedi S. A clinical and demographic 
profile of the cleft lip and palate in Sub-Himalayan 
India: A hospital-based study. Ind J Plast Surg. 2012; 
45(1): 115-20.

10. Iqbal S, Adil S, Gillani SR,Shah SS, Sami A. Clinical 
Epidemiological Study of Children with Cleft Lip and 
Palate. Pak J Med Health Sci. 2022; 16(10): 206.

11. Yılmaz HN, Özbilen EÖ and Üstün T. The prevalence of 
cleft lip and palate patients: a single-center experience 
for 17 years. Turkish J Ortho .2019; 32(3): 139.

12. Pool SM, der Lek LMv, de Jong K, Vermeij-Keers C, 
Mouës-Vink CM. Embryologically based classification 
specifies gender differences in the prevalence of orofacial 
cleft subphenotypes. Cleft Palate-Craniofac J. 2021; 
58(1): 54-60. 

13. Raut JR, Simeone RM, Tinker SC, Canfield MA, Day 
RS, Agopian AJ.  Proportion of orofacial clefts attri-
butable to recognized risk factors. The Cleft Palate-
Craniofac J. 2019; 56(2): 151-8. 

14. Khan M, Ullah H, Naz S, Ullah T, Khan H. Patterns of 
cleft lip and cleft palate in Northern Pakistan. Arch  
Clinic  Experiment Surg. 2012; 1(2): 63-70.

15. Burdi AR and Silvey RG. Sexual differences in closure 
of the human palatal shelves. Cleft Palate J. 1969; 6(1):  
1-7.

16. Johnston M and Bronsky P. Animal models for human 
craniofacial malformations. J Craniofac Genet Develop-
ment  Bio. 1991; 11(4): 277-91.

17. Mossey PA, Little J, Munger RG, Dixon MJ, Shaw WC. 
Cleft lip and palate. Lancet. 2009; 374(9703): 1773-85.

18. Yow M, Jin A, Yeo GSH. Epidemiologic trends of infants 
with orofacial clefts in a multiethnic country: a retro-
spective population-based study. Scien  Report.2021; 
11(1):7556.

19. Organization WH. Global Registry and Database on 
Craniofacial Anomalies: Report of a WHO Registry 
Meeting on Craniofacial Anomalies (2001: Bauru, 
Brazil). Geneva, Switzerland: WHO 2001.

20. Noorollahian M, Nematy M, Dolatian A, Ghesmati 
H, Akhlaghi S, Khademi GR. Cleft lip and palate and 
related factors: A 10 years study in university hospita-
lised patients at Mashhad—Iran. African J Paed Surg. 
2015; 12(4): 286-90. 

21. Impellizzeri A, Giannantoni I, Polimeni A, Barbato E, 
Galluccio G. Epidemiological characteristic of Orofacial 
clefts and its associated congenital anomalies: retro-
spective study. BMC Oral Health .2019;DOI: https:// 
doi.org/10.1186/s12903-019-0980-5.

22. Weinberg SM, Brandon CA, McHenry TH, Neiswanger 
K, Deleyiannis FW,et al. Rethinking isolated cleft palate: 
evidence of occult lip defects in a subset of cases. 
Americ J Med  Genet  Part A 2008; 146(13): 1670-5.

23. Bhatia S and Collard MM. Access to primary dental 
care for cleft lip and palate patients in South Wales. 
Brit  Dent J. 2012;DOI: 10.1038/sj.bdj.2012.186.

24. Khan AMI, Prashanth C and Srinath N. Genetic etio-
logy of cleft lip and cleft palate. AIMS Mol Sci. 2020; 
7(4): 328-48. 

25. Tadmouri GO, Nair P, Obeid T, Ali MTA, Khaja NA, 
Hamamy HA.Consanguinity and reproductive health 
among Arabs. Reprod. Health 2009;DOI: https:// doi. 
org/ 10.1186/1742-4755-6-17.

26. Ijaz S, Zahoor MY, Imran M, Ramzan K, Bhinder MA, 
Shakeel H. Genetic analysis of fructose-1, 6-bisphos-
phatase (FBPase) deficiency in nine consanguineous 
Pakistani families. J Pedia Endocrinol and Metabol. 
2017; 30(11): 1203-10.

27. Maheswari K, Wadhwa L. Role of consanguinity in 
paediatric neurological disorders. Int J Contemp Pedia-
trics .2016; 3(3): 939-42.

28. Bener A, Al-Mulla M and Clarke A. Premarital screening 
and genetic counseling program: studies from an endo-
gamous population. Int J Applied and Basic Med Res. 
2019; 9(1): 20-6.

29. Zhou Y, Sinnathamby V, Yu Y, Sikora L, Johnson CY, 
Mossey P. Folate intake, markers of folate status and 
oral clefts: An updated set of systematic reviews and 
meta‐analyses. Birth Defects Res.2020; 112(19): 1699-
719. DOI: 10.1002/bdr2.1827.

30. Xu W, Yi L, Deng C, Zhao Z, Ran L, Ren Z.  Maternal peri-
conceptional folic acid supplementation reduced risks 
of non-syndromic oral clefts in offspring. Sci Report. 
2021; 11(1): 12316.

31. Patel Z, Ross E. Reflections on the cleft experience 
by South African adults: Use of qualitative methodology. 
Cleft Palate Craniofac J. 2003;40(5):471–480. 

J Pak Soc Intern Med

Page -739Vol. 05 Issue, 04 October - December 2024


	Page 62
	Page 63
	Page 64
	Page 65
	Page 66

