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ABSTRACT 
Introduction: Cleft lip and/ or cleft palate are the most common visible 
craniofacial anomalies. These patients often have feeding difficulties and 
recurrent infections leading to an altered immune system which can be 
assessed by the variations in hematological parameters. We intended to 
assess the clinical profile and the hematological parameters in patients with 
cleft lip and palate. 

Methods: This is a three-year cross-sectional study conducted at SGT 
Medical College, Gurugram, Haryana, India from January 2017 to December 
2019 involving assessment of patients with cleft lip and palate who visited 
the paediatric unit for complete evaluation before surgery. Syndromic 
children or those with associated deformities were excluded.A total of 115 
patients were enrolled in the study and the following information was 
recorded: Age, Gender and type of cleft (Cleft lip and alveolus, cleft lip, 
alveolus and palate, and isolated cleft palate). Hematological parameters 
including hemoglobin, total leukocyte count, differential leukocyte count, 
absolute eosinophil count, and red cell indices were evaluatedand compared 
amongst the anatomical subtypes. 

Results:A total of 115 patients were included in the study, of which 66 
(57.4%) were males and 49 (42.6%) were females. 57 (49.6%) had a cleft lip, 
alveolus, and palate, 36 (31.3%) had a cleft lip and alveolus and 22 (19.1%) 
had cleft palate only. Anaemia was present in 71.1% of cases. 83.4% cases of 
cleft lip and alveolus while81.8% of isolated cleft palate were anaemic. 
Microcytic hypochromic anaemia was present in 63.4% of cases while 
36.6% had normocytic normochromic anaemia. The total leukocyte count 
was elevated in 60 children (52.2%) which was highest in cleft lip and 
alveolus (66%). Absolute neutrophil count was significantly high in the lip 
and alveolus groups.(13.9%) Absolute lymphocyte count was highest in lip 
and alveolus (30.56%). Absolute monocyte countand the absolute eosinophil 
count was low in the majority of cases. 

Conclusions:A large number of children with cleft lip and/ or palate are not 
exclusively breastfed due to anatomical deficits. They need supplemental 
iron to meet the demands.A standard policy to provide auxillary iron by 
health care professionals should be made at the first visit to the health centre 
because nutritional anaemia negatively affects the physical and cognitive 
development of a child. It also unnecessarily prolongs the date for optimum 
and safe surgery. 
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INTRODUCTION 
Cleft lip and / or cleft palate are the most common 
visible cranio-facial anomalies throughout the 
world. The affected individual may have an isolated 
defect or a combination of both. The incidence of 
cleft lip and/ or palate worldwide is 1:600 while in 
India, one out of every 500 to 800 live births suffer 
from the defect.1,2 Isolated cleft palate is more 
frequently observed in females while the cleft lip is 
common in males.3 The etiology is complex 
involving both genetic and environmental 
influences. The etiological factors include heredity 
with polygenic inheritance, consanguinity, fetal 
environment and other factors such as maternal 
drug exposure, alcohol consumption, and smoking.4 

The embryonic development of the lip occurs 
between the 4th and the 7th week of intrauterine 
life whereas the palate develops between the 6th 
and the 9th week.It is observed that cleft of the lip 
appears because of hypoplasia of the mesenchymal 
layer, failing the medial nasal and maxillary 
processes to join whereas cleft of the palate occurs 
due to failure of fusion of palatal shelves. A cleft lip 
can have varied presentations from a small notch in 
the vermilion border to a complete separation 
involving skin, mucosa, tooth and bone. They may 
be unilateral (more often on the left side) or 
bilateral and can involve the alveolar ridge. An 
isolated cleft palate occurs in the midline and might 
involve only the uvula or can extend into or 
through the palates to the incisive foramen.5 When 
associated with cleft lip, the defect can involve the 
midline of the soft palate and extend into the hard 
palate on one or both sides, exposing one or both of 
the nasal cavities as a unilateral or bilateral cleft 
palate [Fig 1].          

Clefts may be associated with various syndromes 
and other congenital malformations of the body. 
Frequent complications observed in affected 
individuals include feeding difficulties and 
r e c u r r e n t i n f e c t i o n s l i k e o t i t i s m e d i a , 
cho l e s t ea toma , max i l l a ry s i nus i t i s and 
bronchopneumonia.6-8Breastfeeding a child is a 
tough challenge and there are various contributing 
factors like the inability to create negative intraoral 
pressure and occasionally negligence by the family 
members to feed their child.9Hence these children 
are not only devoid of nutrient benefits of breast 
milk but also altered immune system leading to 
various infections. 

The suppressed immune system brings about 
variations in hematological parameters, especially 
the erythrocytes (leads to anemia), total and 
differential leukocyte counts.This study aimed to 
assess the clinical profile and hematological 
parameters of patients with cleft lip and palate. 

METHODS  
This is a three year cross sectional study conducted 
at SGT Medical College, Gurugram, a tertiary care 
centre in Haryana, India between January 2017 to 
December 2019 involving assessment of patients 
with cleft lip and palate between age three months 
to 18 years of either gender who visited paediatric 
unit for complete evaluation before surgery. 
Syndromic children or those with associated 
deformities were excluded.Patients were enrolled in 
the study after taking informed consent from 
parents/guardians. Approval was taken from the 
Institutional ethical committee before starting the 
study.The following information of the patients 
enrolled in the study during this period was 
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Figure 1. A, Cleft lip and alveolus. B, Cleft palate. C, Incomplete unilateral cleft lip and palate. D, 
Complete unilateral cleft lip and palate. E, Complete bilateral cleft lip and palate. (From Shaw WC: 

Orthodontics and occlusal management. Oxford, UK,1993, Butterworth - Heinemann) 
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recorded: age, gender and type of cleft which was 
either an isolated cleft lip with alveolus, cleft palate 
or a combination of both. These patients underwent 
complete b lood count analys is and the 
hematological parameters assessed in the study 
included hemoglobin, total leukocyte count, 
differential leukocyte count with analysis of 
absolute neutrophil count and absolute eosinophil 
count, platelets, red cell indices and peripheral 
blood smear. These were compared amongst the 
anatomical subtypes. Patients were enrolled in the 
study after taking informed consent from parents/
guardians. Approval was taken from the 
Institutional ethical committee before starting the 
study. All hematological tests were done by an 
automatic analyzer (Sysmex XN-550, Kobe, 
Japan). Further cross-checking of these results were 
done manually using light microscopy. All the age-
dependent standard references of hematological 
parameters were drawn from standard references.10 
Anaemia was classified as mild (10.0-10.9g/dl), 
moderate (7.0-9.9 g/dl) and severe (< 7.0g/dl). The 
data was compiled, entered, and analysed. SPSS 
version 20 was used for the statistical analysis to do 
the chi-square test and the significance level was 
set at 0.05.                                              

RESULTS 
A total of 115 patients were included in the study, 
of which 66 (57.4%) were males and 49 (42.6%) 
were females.              

Based on the primary diagnosis, 57 (49.6%) had a 
cleft lip, alveolus, and palate, 36 (31.3%) had a 
cleft lip and alveolus and 22 (19.1%) had isolated 
cleft palate (Figure 2). The combination of cleft lip, 
alveolus, and palate was more common in males.                  

Anaemia was present in 71.1% of cases, of which 
83.4% cases belonged to cleft lip and alveolus 
whereas 81.8% of isolated cleft palate were 
anaemic which was statistically significant (p-value 
0.023). [Fig 3] It was more common in females 
(41/49, 83.7%) in comparison to males (41/66, 
62%). Mild anaemia was seen in 44 cases (53.7%), 
moderate in 31(37.8%), and severe in seven cases 
(8.5%). Microcytic hypochromic anaemia was 
present in 63.4% of cases while 36.6% had 
normocytic normochromic anaemia. 

The total leukocyte count was elevated in 60 cases 
(52.2%) which was highest in the cleft lip and 
alveolus (66%) group which was statistically 
significant. (P -value 0.041) [Table 1]               

Absolute neutrophil count was significantly high in 
the lip and alveolus (13.9%) group (P-value 0.018). 
(Figure 4) 

Absolute lymphocyte count was highest in lip and 
alveolus (30.56%) followed by 29.83% of lip, 
alveolus and palate while it was raised only in 4.5% 
cases of isolated cleft palate. (p-value 0.046). 
(Figure 5) 
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Figure 3. Distribution of hemoglobin n relation to 
primary diagnosis 

Figure 2. Distribution based on primary diagnosis 
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Absolute monocyte count was low in the majority 
(88.7%) of cases(p-value 0.296).[Table 2] 

The absolute eosinophil count was high in 15.7% of 
cases (P-value 0.067). [Table 3] 

History of recurrent infections was present in 
20.80% of cases. [Fig 6] It was not statistically 
significant in any group. However, it was high in 
cleft lip, alveolus, and palate. It did not reflect the 
rise in total leukocyte count as mentioned above. 

Platelet count was high in 52.2% cases (p value 
0.067). [Table4 ] 

DISCUSSION 
Orofacial clefts are the most common congenital 
malformations of the lip, palate or both. Due to 
considerable variation in geographic location, 
ethnicity and socioeconomic status, the prevalence 
and clinico-hematological profile of the patients 
vary in different populations across the world.11 

This study highlights the clinical and hematological 

profile of patients with such anatomical deficits 
attending a tertiary care institute of rural Haryana 
which likely represents a trend in a predominantly 
rural population. As the majority of the population 
in India resides in a rural area, the understanding of 
such trends is essential. However, there is a paucity 
of data from other parts of the country to make any 
generalization. 

The purpose to assess the haematological values in 
cleft patients was to compare the differences in the 
various types in an attempt to correlate with the 
problems and complications appearing in patients 
due to the anatomical deficit. Despite the fact, it is 
quite evident that the hematological values would 
be raised in cleft patients due to infections or any 
complications, our study shows the significance of 
estimating the hematological values and 
accordingly treating the unoperated cleft patients. 
This would achieve a normal systemic health status 
of patients till surgery.         
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Table 2. Bacterial pathogens of neonatal sepsis, distribution, MDR  and associated mortality 

Figure 4. Distribution of absolute neutrophil count in 
relation to primary diagnosis 

Total Leucocyte Count Total P value

Low Normal High

Primary Diagnosis Cleft lip and alveolus 0 12 24 36

Cleft lip, alveolus and palate 7 22 28 57 0.041

Cleft palate 1 13 8 22

Total 8 47 60 115

Figure 5. Distribution of absolute lymphocyte count 
in relation to primary diagnosis 
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In the present study, male to female ratio was 1.3:1. 
However, studies conducted by Dwivedi et al and 
Singhal et al observed a male-to-female ratio of 
2:1.12,13 Studies conducted in various parts of the 
world including Brazil,Kenya, Iran and Saudi 
Arabia14-18 showed a male predominance while a 
study conducted in Dharan, Nepal, presented that 
clefts were more common among females (56% 
females and 44% males).19 In our study, the 
majority of cases (49.6%) had a combination of 
cleft lip, palate, and alveolus. This was contrary to 
a study by Swami et al where isolated cleft palate 
was the most common type (40.6%).20 These 
findings were similar from the findings of studies 
conducted inBrazil, Iran, Jordan.14,17,21 In a study 
conducted in Japan22 it was revealed that the order 
of decreasing frequency of the clefts was cleft lip 
with alveolus and palate followed by cleft palate 
and cleft lip. This was in contrast to a study 
published by Swami et al(40.6%)20 where isolated 

cleft palate was the most common type. Another 
study by Neela et al suggested cleft lip as the most 
common variety.23 These findings reveal that there 
is a demographic variation in the frequency of 
different phenotypes. 

Anaemia was prevalent in 71.1% of cases in the 
current study. Females had a higher preponderance. 
This was similar to studies conducted by Singhal et 
al and Fadyeyibi et al.13,24 The prevalence of 
anaemia was higher than the national average in 
our study which was indistinguishable from a study 
done by Chattopadhyay et al.25 63.3% of cases in 
our study had microcytic anaemia which has been 
noted in various similar studies conducted in India. 
A low amount of stored iron in the body due to 
poor oral intake leads to nutritional anemia while 
various complications like recurrent or persistent 
infections associated in these patients further 
aggravates anemia requiring blood transfusions and 
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Figure 6. History of recurrent infections in 
relation to primary diagnosis 

Table 2. Primary Diagnosis * Absolute Monocyte 
Count  

Table 3. Primary Diagnosis * Absolute 
Eosinophil Count 

Absolute 
Monocyte 
Count

Total P 
value

Low Normal
Primary 
Diagnosis

Cleft lip 
and 
alveolus

34 2 36

Cleft lip, 
alveolus 
and palate

48 9 57 0.296

Cleft palate 20 2 22
Total 102 13 115

Absolute 
Eosinophil Count

Total P 
value

high normal
Cleft lip and 
alveolus

8 28 36

Cleft lip, alveolus 
and palate

10 47 57 0.067

Cleft palate 0 22 22

Total 18 97 115

Table 4. Primary Diagnosis * Platelet Count

Platelet Count Total P 
valuenormal High

Primary 
Diagnosis

Cleft lip 
and 
alveolus

16 20 36 0.067

Cleft lip, 
alveolus 
and palate

31 26 57

Cleft 
palate

8 14 22

Total 55 60 115
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hematinics. Total leucocyte count was elevated in 
52.2% cases and it was statistically significant in 
the cleft lip group. However, Fadeyibi et al showed 
only a 9.8% rise in leukocytes in cleft patients 
while a study by Singhal et al revealed leucocytosis 
only in 20.63% of cases. Greer et al in his study 
had suggested an association of eosinophilia in 
patients with clefts. In the present study 
eosinophilia was seen in 15.7% of cases which was 
not statistically significant. Similar studies by 
Singhal et al showed eosinophilia in 20.6%.13 The 
various contributory factors leading to high 
eosinophil count includes local climatic factors, 
worm infestation and allergies.Hence these patients 
may require treatment with anti-helminthics and 
anti-histaminics prior to surgery. Another study 
conducted by Swami et al suggested that only 4.9% 
of the cases had eosinophilia.20                

Patients with cleft palate are known to have 
complications like otitis media and cholesteatoma 
due to eustachian tube dysfunction. The food 
particles get lodged in the tube causing middle ear 
infections. Similarly they can aspirate food 
particles into the upper airway through the palatine 
defects leading to lower respiratory tract infections 
like bronchopneumonia as described by Clarren et 
al.26 Hence a special attention to improve the 
immune status of the child by providing breast milk 
and feeding the colostrum is required.However, in 

the present study, 20.08% of cases had history of 
recurrent infection which was not statistically 
significant.Though platelet count was high in 
52.2% cases, it was not statistically significant in 
any of the subgroups.                                    

Although ours is a novel study in our region, it is a 
single-center study from a tertiary care institute. 
Hence, although the findings appear to be 
significant, caution needs to be exercised in 
generalizing the results and our findings need to be 
substantiated further in larger studies in the future. 

CONCLUSIONS 
A large number of children with cleft lip and / or 
palate are not exclusively breastfed due to 
anatomical deficits. They need supplemental Iron to 
meet the demands. A standard policy to provide 
auxiliary iron by health care professionals and 
meticulous counseling of parents to provide breast 
milk and colostrum to the child should be made at 
the first visit to the health centre because nutritional 
anaemia and recurrent infections negatively affects 
the physical and cognitive development of a child. 
It also unnecessarily prolongs the date for optimum 
and safe surgery. 

REFERENCES 
1. Mossey P, Little J. Addressing the challenges of cleft lip and palate research in India. Indian J Plast Surg. 2009 

Oct;42Suppl(Suppl):S9-S18. DOI:10.4103/0970-0358.57182.  
2. Reddy SG, Reddy LV, Reddy RR. Developing and standardizing a center to treat cleft and craniofacial anomalies in 

a developing country like India. J Craniofac Surg. 2009 Sep;20 Suppl 2:1664-7. DOI: 10.1097/
SCS.0b013e3181b2d6c7. 

3. Blanco-Davila F Incidence of cleft lip and palate in the northeast of Mexico: a 10-year study. J Craniofac Surg. 
2003 Jul;14(4):533-7. DOI: 10.1097/00001665-200307000-00027. PMID: 12867870. 

4. Schutte BC, Murray JC. The many faces and factors of orofacial clefts. Hum Mol Genet. 1999;8(10):1853-9. DOI: 
10.1093/hmg/8.10.1853. PMID: 10469837. 

5. Stella T. Development of hematopoietic system. In; Kleigman, St. Gene, Blum, Shah, Tasker, Wilson(eds). Nelson 
textbook of paediatrics. 21st ed. India; Elsevier; 2020. p2500-2504 

6. Sheahan P, Miller I, Sheahan JN, Earley MJ, Blayney AW. Incidence and outcome of middle ear disease in cleft lip 
and/or cleft palate. Int J Pediatr Otorhinolaryngol. 2003 Jul;67(7):785-93. DOI: 10.1016/s0165-5876(03)00098-3. 
PMID: 12791455. 

7. Jaffe BF, DeBlanc CB. Sinusitis in children with cleft lip and palate. Arch Otolaryngol. 1971 May;93(5):479-82. 
DOI: 10.1001/archotol.1971.00770060725007. PMID: 5554882. 

8. Christensen, K. & Mitchell, L. E. Familial recurrence-pattern analysis of nonsyndromic isolated cleft palate — a 
Danish Registry study. Am J Hum Genet. 1996 Jan; 58(1): 182–190. PMCID: PMC191494 

J Nepal Paediatr Soc Vol 41 Issue 3  Sep-Dec 2021 372



Original Article Profile of Cleft lip and Palate Pediatric Patients; Richa et al.

9. Gil-Da-Silva-Lopes VL, Xavier AC, Klein-Antunes D, et al. Feeding Infants with Cleft Lip and/or Palate in Brazil: 
Suggestions to Improve Health Policy and Research. The Cleft Palate-Craniofacial Journal. 2013;50(5):577-590. 
DOI:10.1597/11-155 

10. The Harriet Lane handbook. Hematology. 22nd ed. Elsevier, 2021: 328-67 ISBN:978-0-323-67407-2 
11. Messer LC, Luben TJ, Mendola P, Carozza SE, Horel SA, Langlois PH. Urban-rural residence and the occurrence 

of cleft lip and cleft palate in Texas, 1999-2003. Ann Epidemiol. 2010 Jan;20(1):32-9. DOI: 10.1016/
j.annepidem.2009.09.006. PMID: 20006274. 

12. Dvivedi J, Dvivedi S. A clinical and demographic profile of the cleft lip and palate in Sub-Himalayan India: A 
hospital-based study. Indian J Plast Surg. 2012 Jan;45(1):115-20. DOI: 10.4103/0970-0358.96602.  

13. Singhal S, Negi G, Chandra H, Chandra S, Gaur DS, Rajan M. Hematological parameters in patients of cleft lip and 
cleft palate with special reference to eosinophil counts. J Craniofac Surg. 2014 Jan;25(1):103-5. DOI: 10.1097/
SCS.0b013e3182a2eb3c. PMID: 24275774. 

14. Menezes LM, Rizzatto SM, Azeredo F, Vargas DA. Characteristics and distribution of dental anomalies in a 
Brazilian cleft population. Rev Odont Sci 2010;25:137-41. DOI. 10.1590/S1980-65232010000200006 

15. Onyango JF, Noah S. Pattern of clefts of the lip and palate managed over a three year period at a Nairobi hospital in 
Kenya. East Afr Med J 2005;82:649-51. DOI: 10.4314/eamj.v82i12.9371 

16. Jalili D, Fathi M, Jalili C. Frequency of cleft lip and palate among live births in Akbar Abadi Hospital. Acta Med 
Iran. 2012;50(10):704-6. PMID: 23275287. 

17. Yazdee AK, Saedi B, Sazegar AA, Mehdipour P. Epidemiological aspects of cleft lip and palate in Iran. Acta Med 
Iran. 2011;49(1):54-8. PMID: 21425073. 

18. Al-Balkhi KM. The distribution and classification of clefts in patients attending a cleft lip and palate clinic in 
Riyadh, Saudi Arabia. Saudi Med J. 2008 May;29(5):739-42. PMID: 18454207. 

19. Singh VP, Sharma JN, Roy DK, Roy RK. A study of orofacial clefts seen in a tertiary referral hospital in Nepal. 
Ceylon Med J. 2012 Jun;57(2):84-5. DOI: 10.4038/cmj.v57i2.3723. PMID: 22772787. 

20. Swami R, Battepati P. Analysis of haematological values in patients with cleft lip and/or cleft palate. International 
journal of current research.2018 March;10(3):67057-61. ISSN 0975-833X 

21.  Al Omari F, Al-Omari IK. Cleft lip and palate in Jordan: Birth prevalence rate. Cleft Palate Craniofac J 
2004;41:609-12. DOI: 10.4038/cmj.v57i2.3723 

22.  Nagase Y, Natsume N, Kato T, Hayakawa T. Epidemiological analysis of cleft lip and/or palate by cleft pattern. J 
Maxillofac Oral Surg2010;9:389-95. DOI: 10.1007/s12663-010-0132-6 

23. Neela PK, Reddy SG, Husain A, Mohan V. Association of cleft lip and/or palate in people born to consanguineous 
parents: A 13-year retrospective study from a very high-volume cleft center. J Cleft Lip Palate Craniofac Anomal. 
2019; 6: 33-7. DOI: 10.4103/jclpca.jclpca_34_18  

24. Fadeyibi IO, Fasawe AA, Jewo PI, Adeniyi AA et al. Nutritional and haematological parameters of cleft lip and/or 
palate patients in Lagos, Nigeria. Nigerian Journal of Plastic Surgery. 2010;6(1):16-22. DOI:10.4314/
njpsur.v6i1.53589  

25. Debarati C, Madhubani V, Manisha N, Praveen A, Sarika P, Arkalpal B, et al. Frequency of anemia and 
micronutrient deficiency among children with cleft lip and palate. Arch craniofac surg. 2020;22;33-37. DOI: 
10.7181/acfs.2020.00472. 

26. Clarren SK, Anderson B, Wolf LS. Feeding infants with cleft lip, cleft palate, or cleft lip and palate. Cleft Palate J. 
1987 Jul;24(3):244-9. PMID: 3477346. 

J Nepal Paediatr Soc Vol 41 Issue 3  Sep-Dec 2021 373

https://doi.org/10.1597/11-155
http://dx.doi.org/10.4314/njpsur.v6i1.53589%22%20%5Ct%20%22_blank
http://dx.doi.org/10.4314/njpsur.v6i1.53589%22%20%5Ct%20%22_blank

