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Introduction

Orofacial cleft (OFC) is the most common craniofacial birth de-
fect in humans. Orofacial cleft exhibit both ethnic and geographic 
variation. The estimated prevalence is 1.7 in 1000 live births in 
India. Incidence of  cleft lip and palate (CLP) varies from 0.25 to 
2.29 per 1000 births in India [1-3]. Clefts can be caused by vari-
ous factors which include infection, toxicity, poor diet, hormonal 
imbalances, and genetic interference. Among these factors, genet-
ics play an important role in cleft lip and palate. The craniofacial 
structure development is a coordinated process which involves 
the growth of  multiple independently derived embryologic prom-
inences called primordia. Incomplete fusion of  primordia during 
4th to 8th week of  embryological life which leads to cleft lip, cleft 
of  primary or secondary palate or both [3-4]. 

Dental complications of  cleft lip include congenital missing teeth, 

neonatal teeth, ectopic eruption, supernumerary teeth, anoma-
lies of  shape and size of  tooth, macrodontia, microdontia, fused 
teeth, enamel hypoplasia, deep bite, cross bite which can be an-
terior or posterior, crowding and spacing of  the teeth [5] Oral 
mucosal lesions are benign, and they require no active treatment 
and symptomatic relief  is only required. It may interfere with 
physiologic functions such as mastication, swallowing and speech. 
It also causes burning, irritation and pain while eating food [6]. 
Oral mucosal lesion is caused by various etiological factors such 
as viral, bacterial or fungal infections, local trauma or irritation, 
systemic disease, excessive consumption of  tobacco, betel quid, 
and alcohol [7-8]. A study conducted by Alessendra Major ana 
et al [9] in 2010 to evaluate the presence of  oral mucosal lesions 
among 10,128 children aged between 0 to 12 years in Italy and 
concluded that 28.9% of  children had an oral mucosal lesion. Ac-
cording to his study, the most common oral mucosal lesions were 
oral candidiasis (28.4%) of  children followed by traumatic injuries 
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(17.8%), and least common were erythema multiforme (0.9%). 
[10]. 

Treating the child’s cleft conditions would be the most important 
both for the parent and the clinician as it forms the major part of  
food consumption. There are higher tendencies to miss out oral 
mucosal lesions like ulcers, coated tongue which could be due 
to a variety of  factors. Assessing them would be of  clinical sig-
nificance as to whether these lesions need to be keenly diagnosed 
for children with cleft defects. However studies conducted in the 
south Indian population are limited. So the aim of  the present 
study was to assess the presence of  oral mucosal lesion in chil-
dren with cleft lip and children without cleft lip. Previously our 
team has a rich experience in working on various research projects 
across multiple disciplines [11-25]. Now the growing trend in this 
area motivated us to pursue this project.

Materials and Methods

This is a retrospective study. This study was carried out in a hospi-
tal based university setting. This study was evaluated and ethically 
approved by an institutional ethical review committee. Retrospec-
tive data collected from 89,000 case records from June 2019 to 
March 2020. Informed consent was obtained from the parents 
or guardian before starting the treatment. Inclusion criteria were 
children with cleft lip, children aged from 6 months to 18 years, 
children with at least one or two erupted teeth, complete pho-
tographic and written records regarding the complete intra-oral 
examination of  the patient. Age and gender matched controls i.e. 

children without cleft lip, were taken according to the relevant 
cases obtained from the inclusion criteria. The exclusion criteria 
were incomplete and censored dental records, children below the 
age of  6 months and improper photographs.

Total cases acquired for this study were patients 20 which includes 
10 children with cleft lip and 10 children without cleft lip (age, 
gender matched controls). Selected case and control group were 
examined by three people; one reviewer, one guide and one re-
searcher. Patient's case sheets were reviewed thoroughly. Cross 
checking of  data including digital entry and intraoral photographs 
was done by an additional reviewer, and as a measure to minimise 
sampling bias, samples for the group were picked by the simple 
random sampling method. Digital entry of  clinical examination 
and intraoral photographs were assessed. For both groups, pres-
ence of  oral mucosal lesions were noted by a researcher, entered 
into Microsoft excel (MS Excel) and then transferred into Statis-
tical Package for the Social Sciences (SPSS) Software for statis-
tical analysis. A correlation test (Mann-Whitney test) was done 
between the children with cleft lip and children without cleft lip. 
The difference was statistically significant when the p-value was 
less than 0.05.

Results & Discussion

The final study sample size included a total of  20 children with 10 
children with cleft lip (case group) and 10 children without cleft 
lip (control group). In this study, the control group was matched 
based on age and gender as similar to the case group. [Graph-1,2]. 

Graph 1: Bar graph represents the distribution of  cases in case (children with cleft lip) and control group (children without cleft lip). (Y-axis represents 
number of  patients; X-axis represents presence or absence of  cleft lip) Note the equal distribution of  cases in both the groups.

Graph 2: Bar graph represents the distribution of  cases in case (children with cleft lip) and control group (children without cleft lip). (Y-axis represents the 
number of  patients; X-axis represents presence or absence of  cleft lip; grey represents female; white represents male) Note the equal distribution of  cases 

in both the groups.

Graph 3: Bar graph represents the absence of  oral mucosal lesions in children with cleft lip and children without cleft lip. (X-axis represents presence or 
absence of  cleft lip; Y-axis represents the number of  cases; green represents absence of  oral mucosal lesions; blue represents presence of  oral mucosal 

lesions). None of  the cases in both the groups had oral mucosal lesions. (Mann-Whitney U test; p-value = 1 - not significant).
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Absence of  oral mucosal lesion was noticed in all children in both 
the groups i.e. children with and without cleft lip. On comparison 
of  the results using Mann- Whitney test, the results were not sta-
tistically significant (p-value = 1) [Graph-3].

 Oral mucosal lesions are commonly missed in the diagnostic pe-
riod as the concerns over the actual cleft defect tend to be higher. 
The results of  the current study shows that children in the case 
group i.e children with cleft lip did not have any oral mucosal 
lesions in their oral cavity. This result was contradictory to few 
studies which reported occurrence of  mucosal lesions among 
children with cleft lip[26-27]. Amandeep Chopra et al [26] in 2014 
reported that 19.5% of  cleft lip patients had oral mucosal lesions. 
Previous study conducted by Ajith Krishnan et al [27] in 2010 re-
ported that 5.33% of  cases and 4.66% of  controls had aphthous 
ulceration in the buccal mucosa , 1.33% of  cleft lip cases and 
2.66% of  the controls had abscesses in the gingiva. 

The other result to be discussed is the absence of  oral mucosal 
lesion in all the children of  the control group i.e. children without 
cleft lip. Bezerra et al [28] found that childhood oral mucosal le-
sions among 0 to 5 five year old children to be 2.3% by observing 
their dental records. According to his study, the most common 
oral mucosal lesions were Born Nodules (37%) followed by can-
didiasis (25%) and least common was benign migratory glossitis 
(21%). Bessa et al found that incidence of  childhood oral mu-
cosal lesions among 0 to 4 year old children to be 24.9% and the 
most common lesions were geographic tongue (9.8%) followed 
by bite injuries (6.11%). Accidental biting during mastication, or 
consumption of  hot food may cause traumatic ulceration. Iatro-
genic damage caused by dental treatment also causes traumatic 
ulceration [29]. Prevalence of  frictional keratosis ranges from 0.26 
to 1.89% in children [29-32]. Prevalence of  geographic tongue 
ranges between 0.37% and 14.3% in pediatric patients depending 
on the geographic area and may be up to 40.6% in children with 
systemic disease [30-38].

Preservation of  primary teeth in the dental arch is important to 
guide the eruption of  the permanent teeth in the optimal posi-
tion. Grossly decayed primary teeth which are extracted before 
exfoliation causes space in the dental arch which causes maloc-
clusion if  space maintainer was not given [39, 40]. Bacteria play a 
vital role in the initiation and progression of  dental caries which 
eventually causes pulpal and periapical disease [41]. Oral mucosal 
lesions interfere with oral hygiene measures as they cause mild 
discomfort while brushing the teeth subjecting to dental caries 
and periodontal disease in the children. Early childhood caries is 
the presence of  one or more decayed which is cavitated or non 
cavitated, missing which is caused due to caries, or filled teeth 
in any primary tooth in a child younger than 71 months of  age. 
Fluoride use has been recommended to prevent the dental caries 
[42]. Decreased concentration of  fluoride also results in increased 
incidence of  dental caries [43]. Saliva plays an important role in 
maintaining the oral health of  an individual [44]. Untreated dental 
caries leads to pulpitis which is treated by means of  root canal 
procedure - pulpectomy [45-49]. Chewable toothbrushes can be 
used to remove dental plaque and are more effective than manual 
brushing in children thereby decreasing the incidence of  oral dis-
eases [50-52].

Advantages of  this study were that this was a case control study 
with age and gender matched controls to provide best results with 

high internal validity, reasonable data, Disadvantage of  the study 
was that this was a unicentric study with geographic limitations, 
limited sample size and has lower external validity. Future scope 
for this study includes larger sample size which is not confined 
to a particular geographic area and to assess the oral mucosa and 
changes by clinically examining the cleft lip patients. Our institu-
tion is passionate about high quality evidence based research and 
has excelled in various fields [53-63]. We hope this study adds to 
this rich legacy.

Conclusion

Within the limitations of  the present study, there was no evidence 
of  oral mucosal lesion in children with and without cleft lip.

References

[1]. Mossey PA, Little J, Munger RG, Dixon MJ, Shaw WC. Cleft lip and palate. 
Lancet. 2009 Nov 21;374(9703):1773-85. 

[2]. Jugessur A, Farlie PG, Kilpatrick N. The genetics of isolated orofacial clefts: 
from genotypes to subphenotypes. Oral Dis. 2009 Oct;15(7):437-53. 

[3]. Szabo GT, Tihanyi R, Csulak F, Jambor E, Bona A, Szabo G, et al. Com-
parative salivary proteomics of cleft palate patients. Cleft Palate Craniofac J. 
2012 Sep;49(5):519-23.Pubmed PMID: 21504360. 

[4]. Zainab J, Salih BA. Oral health status and treatment needs among 3-12 
years old children with cleft lip and/or palate in Iraq. J. Baghdad Coll. Dent. 
2012;24(4) :145–51. 

[5]. Kaul R, Jain P, Saha S, Sarkar S. Cleft lip and cleft palate: Role of a pediatric 
dentist in its management. Int. J. Pedod. Rehabil. 2017 Jan 1;2(1):1. 

[6]. Feng J, Zhou Z, Shen X, Wang Y, Shi L, Wang Y, et al. Prevalence and distri-
bution of oral mucosal lesions: a cross-sectional study in Shanghai, China. J 
Oral Pathol Med. 2015 Aug;44(7):490-4.Pubmed PMID: 25243724. 

[7]. Chandroth SV, Venugopal HK, Puthenveetil S, Jayaram A, Mathews J, 
Suresh N, et al. Prevalence of oral mucosal lesions among fishermen of Kutch 
coast, Gujarat, India. Int Marit Health. 2014;65(4):192-8.Pubmed PMID: 
25522702.

[8]. Neville BW, Damm DD, Allen C, Chi AC. Oral and maxillofacial pathol-
ogy. Elsevier Health Sciences; 2015 May 13:928. 

[9]. Majorana A, Bardellini E, Flocchini P, Amadori F, Conti G, Campus G. Oral 
mucosal lesions in children from 0 to 12 years old: ten years' experience. 
Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2010 Jul;110(1):e13-8.
Pubmed PMID: 20452255. 

[10]. Fuoad SA, Shatty SR. Oral Mucosal Lesions in Children. Inter Ped Dent 
Open Acc J. 2018;1–3.

[11]. Jain AR. Prevalence of partial edentulousness and treatment needs in rural 
population of South India. World J Dent. 2017 Jun;8(3):213-7. 

[12]. Varghese SS, Ramesh A, Veeraiyan DN. Blended Module-Based Teaching in 
Biostatistics and Research Methodology: A Retrospective Study with Post-
graduate Dental Students. J Dent Educ. 2019 Apr;83(4):445-450.Pubmed 
PMID: 30745352. 

[13]. Ashok V, Ganapathy D. A geometrical method to classify face forms. J Oral 
Biol Craniofac Res. 2019 Jul 1;9(3):232-5. 

[14]. Padavala S, Sukumaran G. Molar incisor hypomineralization and its preva-
lence. Contemp Clin Dent. 2018 Sep;9(Suppl 2):S246-50. 

[15]. Ke Y, Al Aboody MS, Alturaiki W, Alsagaby SA, Alfaiz FA, Veeraraghavan 
VP, et al. Photosynthesized gold nanoparticles from Catharanthus roseus 
induces caspase-mediated apoptosis in cervical cancer cells (HeLa). Artif 
Cells Nanomed Biotechnol. 2019 Dec;47(1):1938-1946.Pubmed PMID: 
31099261. 

[16]. Ezhilarasan D. Oxidative stress is bane in chronic liver diseases: Clinical and 
experimental perspective. Arab J Gastroenterol. 2018 Jun;19(2):56-64.Pub-
med PMID: 29853428. 

[17]. Krishnan RP, Ramani P, Sherlin HJ, Sukumaran G, Ramasubramanian A, 
Jayaraj G, et al. Surgical Specimen Handover from Operation Theater to 
Laboratory: A Survey. Ann Maxillofac Surg. 2018 Jul-Dec;8(2):234-238.
Pubmed PMID: 30693238. 

[18]. Ezhilarasan D, Sokal E, Najimi M. Hepatic fibrosis: It is time to go with 
hepatic stellate cell-specific therapeutic targets. Hepatobiliary Pancreat Dis 
Int. 2018 Jun;17(3):192-197.Pubmed PMID: 29709350. 

[19]. Pandian KS, Krishnan S, Kumar SA. Angular photogrammetric analysis of 
the soft-tissue facial profile of Indian adults. Indian J Dent Res. 2018 Mar 
1;29(2):137-43. 

[20]. Ramamurthy JA, Mg V. Comparison of effect of Hiora mouthwash versus 

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cleft+lip+and+palate&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cleft+lip+and+palate&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+genetics+of+isolated+orofacial+clefts%3A+from+genotypes+to+subphenotypes&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+genetics+of+isolated+orofacial+clefts%3A+from+genotypes+to+subphenotypes&btnG=
https://pubmed.ncbi.nlm.nih.gov/21504360/
https://pubmed.ncbi.nlm.nih.gov/21504360/
https://pubmed.ncbi.nlm.nih.gov/21504360/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Oral+health+status+and+treatment+needs+among+3-12+years+old+children+with+cleft+lip+and%2For+palate+in+Iraq&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Oral+health+status+and+treatment+needs+among+3-12+years+old+children+with+cleft+lip+and%2For+palate+in+Iraq&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Oral+health+status+and+treatment+needs+among+3-12+years+old+children+with+cleft+lip+and%2For+palate+in+Iraq&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cleft+lip+and+cleft+palate%3A+Role+of+a+pediatric+dentist+in+its+management&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cleft+lip+and+cleft+palate%3A+Role+of+a+pediatric+dentist+in+its+management&btnG=
https://pubmed.ncbi.nlm.nih.gov/25243724/
https://pubmed.ncbi.nlm.nih.gov/25243724/
https://pubmed.ncbi.nlm.nih.gov/25243724/
https://pubmed.ncbi.nlm.nih.gov/25522702/
https://pubmed.ncbi.nlm.nih.gov/25522702/
https://pubmed.ncbi.nlm.nih.gov/25522702/
https://pubmed.ncbi.nlm.nih.gov/25522702/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Oral+and+Maxillofacial+Pathology&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Oral+and+Maxillofacial+Pathology&btnG=
https://pubmed.ncbi.nlm.nih.gov/20452255/
https://pubmed.ncbi.nlm.nih.gov/20452255/
https://pubmed.ncbi.nlm.nih.gov/20452255/
https://pubmed.ncbi.nlm.nih.gov/20452255/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+of+Partial+Edentulousness+and+treatment+needs+in+Rural+Population+of+South+India&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+of+Partial+Edentulousness+and+treatment+needs+in+Rural+Population+of+South+India&btnG=
https://pubmed.ncbi.nlm.nih.gov/30745352/
https://pubmed.ncbi.nlm.nih.gov/30745352/
https://pubmed.ncbi.nlm.nih.gov/30745352/
https://pubmed.ncbi.nlm.nih.gov/30745352/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+geometrical+method+to+classify+face+forms&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+geometrical+method+to+classify+face+forms&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Molar+Incisor+Hypomineralization+and+Its+Prevalence&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Molar+Incisor+Hypomineralization+and+Its+Prevalence&btnG=
https://pubmed.ncbi.nlm.nih.gov/31099261/
https://pubmed.ncbi.nlm.nih.gov/31099261/
https://pubmed.ncbi.nlm.nih.gov/31099261/
https://pubmed.ncbi.nlm.nih.gov/31099261/
https://pubmed.ncbi.nlm.nih.gov/31099261/
https://pubmed.ncbi.nlm.nih.gov/29853428/
https://pubmed.ncbi.nlm.nih.gov/29853428/
https://pubmed.ncbi.nlm.nih.gov/29853428/
https://pubmed.ncbi.nlm.nih.gov/30693238/
https://pubmed.ncbi.nlm.nih.gov/30693238/
https://pubmed.ncbi.nlm.nih.gov/30693238/
https://pubmed.ncbi.nlm.nih.gov/30693238/
https://pubmed.ncbi.nlm.nih.gov/29709350/
https://pubmed.ncbi.nlm.nih.gov/29709350/
https://pubmed.ncbi.nlm.nih.gov/29709350/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Angular+photogrammetric+analysis+of+the+soft-tissue+facial+profile+of+Indian+adults&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Angular+photogrammetric+analysis+of+the+soft-tissue+facial+profile+of+Indian+adults&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Angular+photogrammetric+analysis+of+the+soft-tissue+facial+profile+of+Indian+adults&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparison+of+effect+of+Hiora+mouthwash+versus+Chlorhexidine+mouthwash+in+gingivitis+patients%3A+A+clinical+trial&btnG=


P Kuzhalvaimozhi, Vignesh Ravindran, Subhashini VC. Oral Mucosal Lesions In Children With And Without Cleft Lip: A Case Control Study. Int J Dentistry Oral Sci. 2021;8(8):4045-4048.

4048

 OPEN ACCESS                                                                                                                                                                               https://scidoc.org/IJDOS.php

Chlorhexidine mouthwash in gingivitis patients: A clinical trial. Asian J 
Pharm Clin Res. 2018 Jul 7;11(7):84-8. 

[21]. Gupta P, Ariga P, Deogade SC. Effect of Monopoly-coating Agent on the 
Surface Roughness of a Tissue Conditioner Subjected to Cleansing and 
Disinfection: A Contact Profilometric In vitro Study. Contemp Clin Dent. 
2018 Jun;9(Suppl 1):S122-S126.Pubmed PMID: 29962776.

[22]. Vikram NR, Prabhakar R, Kumar SA, Karthikeyan MK, Saravanan R. Ball 
Headed Mini Implant. J Clin Diagn Res. 2017 Jan;11(1):ZL02-3. 

[23]. Paramasivam A, Vijayashree Priyadharsini J, Raghunandhakumar S. N6-
adenosine methylation (m6A): a promising new molecular target in hyper-
tension and cardiovascular diseases. Hypertens Res. 2020 Feb;43(2):153-
154.Pubmed PMID: 31578458. 

[24]. Palati S, Ramani P, Shrelin HJ, Sukumaran G, Ramasubramanian A, Don 
KR, et al. Knowledge, Attitude and practice survey on the perspective of 
oral lesions and dental health in geriatric patients residing in old age homes. 
Indian J Dent Res. 2020 Jan-Feb;31(1):22-25.Pubmed PMID: 32246676. 

[25]. Samuel SR, Acharya S, Rao JC. School Interventions-based Prevention of 
Early-Childhood Caries among 3-5-year-old children from very low socio-
economic status: Two-year randomized trial. J Public Health Dent. 2020 
Jan;80(1):51-60.Pubmed PMID: 31710096. 

[26]. Chopra A, Lakhanpal M, Rao NC, Gupta N, Vashisth S. Oral health in 4-6 
years children with cleft lip/palate: a case control study. N Am J Med Sci. 
2014 Jun;6(6):266-9.Pubmed PMID: 25006561. 

[27]. Cg A, Hegde KV, Hongal S, Patil G, Basavaraddi S, K T. Prevalence of Oral 
Mucosal and Extraoral Lesions among Cleft Lip and Cleft Palate Patients 
Attending to a Private Hospital, India. Int J Clin Pediatr Dent. 2010 Sep-
Dec;3(3):189-94.Pubmed PMID: 27616841. 

[28]. Bezerra S, Costa I. Oral conditions in children from birth to 5 years: the 
findings of a children’s dental program. J Clin Pediatr Dent. 2000 Au-
tumn;25(1):79–81. 

[29]. Anura A. Traumatic oral mucosal lesions: a mini review and clinical up-
date. Oral Health Dent Manag. 2014 Jun;13(2):254-9.Pubmed PMID: 
24984629. 

[30]. Bessa CF, Santos PJ, Aguiar MC, do Carmo MA. Prevalence of oral mucosal 
alterations in children from 0 to 12 years old. J Oral Pathol Med. 2004 
Jan;33(1):17-22.Pubmed PMID: 14675136. 

[31]. Morrill JF, Heinig MJ, Pappagianis D, Dewey KG. Risk factors for mam-
mary candidosis among lactating women. J Obstet Gynecol Neonatal Nurs. 
2005 Jan;34(1):37-45. 

[32]. Shulman JD. Prevalence of oral mucosal lesions in children and youths in the 
USA. Int J Paediatr Dent. 2005 Mar;15(2):89-97. 

[33]. Darwazeh AM, Pillai K. Prevalence of tongue lesions in 1013 Jordanian den-
tal outpatients. Community Dent Oral Epidemiol. 1993 Oct;21(5):323-4.
Pubmed PMID: 8222611. 

[34]. Redman RS. Prevalence of geographic tongue, fissured tongue, median 
rhomboid glossitis, and hairy tongue among 3,611 Minnesota schoolchil-
dren. Oral Surg Oral Med Oral Pathol. 1970 Sep;30(3):390-5.Pubmed 
PMID: 5270895. 

[35]. Chosack A, Zadik D, Eidelman E. The prevalence of scrotal tongue and 
geographic tongue in 70,359 israeli school children. Community Dent Oral 
Epidemiol. 1974;2(5):253-7.Pubmed PMID: 4529675. 

[36]. Ghose LJ, Baghdady VS. Prevalence of geographic and plicated tongue 
in 6090 Iraqi schoolchildren. Community Dent Oral Epidemiol. 1982 
Aug;10(4):214-6.Pubmed PMID: 6956484. 

[37]. Vieira-Andrade RG, Zuquim Guimarães Fde F, Vieira Cda S, Freire ST, Ra-
mos-Jorge ML, Fernandes AM. Oral mucosa alterations in a socioeconomi-
cally deprived region: prevalence and associated factors. Braz Oral Res. 2011 
Sep-Oct;25(5):393-400.Pubmed PMID: 22031051. 

[38]. Gurunathan D, Shanmugaavel AK. Dental neglect among children in Chen-
nai. J Indian Soc Pedod Prev Dent. 2016 Oct 1;34(4):364-9. 

[39]. Ravikumar D, Jeevanandan G, Subramanian EM. Evaluation of knowledge 
among general dentists in treatment of traumatic injuries in primary teeth: 
A cross-sectional questionnaire study. Eur J Dent. 2017 Apr;11(02):232-7. 

[40]. Panchal V, Jeevanandan G, Subramanian E. Comparison of instrumentation 
time and obturation quality between hand K-file, H-files, and rotary Kedo-S 
in root canal treatment of primary teeth: A randomized controlled trial. J 
Indian Soc Pedod Prev Dent. 2019 Jan-Mar;37(1):75-79.Pubmed PMID: 
30804311. 

[41]. Jeevanandan G. Kedo-S Paediatric Rotary Files for Root Canal Preparation 
in Primary Teeth - Case Report. J Clin Diagn Res. 2017 Mar;11(3):ZR03-
ZR05.Pubmed PMID: 28511532. 

[42]. Ramakrishnan M, Shukri M. Fluoride, Fluoridated Toothpaste Efficacy And 
Its Safety In Children-Review. Int. J. Pharm. Res. 2018 Oct 1;10(04):109-
14. 

[43]. Somasundaram S, Ravi K, Rajapandian K, Gurunathan D. Fluoride Con-

tent of Bottled Drinking Water in Chennai, Tamilnadu. J Clin Diagn Res. 
2015 Oct;9(10):ZC32-4.Pubmed PMID: 26557612. 

[44]. Subramanyam D, Gurunathan D, Gaayathri R, Vishnu Priya V. Compara-
tive evaluation of salivary malondialdehyde levels as a marker of lipid per-
oxidation in early childhood caries. Eur J Dent. 2018 Jan-Mar;12(1):67-70.
Pubmed PMID: 29657527. 

[45]. Govindaraju L, Jeevanandan G, Subramanian EMG. Comparison of quality 
of obturation and instrumentation time using hand files and two rotary file 
systems in primary molars: A single-blinded randomized controlled trial. Eur 
J Dent. 2017 Jul-Sep;11(3):376-379.Pubmed PMID: 28932150. 

[46]. Govindaraju L, Jeevanandan G, Subramanian EM. Knowledge and practice 
of rotary instrumentation in primary teeth among indian dentists: A ques-
tionnaire survey. J Int Oral Health. 2017 Mar 1;9(2):45. 

[47]. Jeevanandan G, Govindaraju L. Clinical comparison of Kedo-S paediatric 
rotary files vs manual instrumentation for root canal preparation in primary 
molars: a double blinded randomised clinical trial. Eur Arch Paediatr Dent. 
2018 Aug;19(4):273-278.Pubmed PMID: 30003514. 

[48]. Govindaraju L, Jeevanandan G, Subramanian E. Clinical Evaluation of 
Quality of Obturation and Instrumentation Time using Two Modified Ro-
tary File Systems with Manual Instrumentation in Primary Teeth. J Clin 
Diagn Res. 2017 Sep;11(9):ZC55-ZC58.Pubmed PMID: 29207834. 

[49]. Lakshmanan L, Mani G, Jeevanandan G, R V, Emg S. Assessing the quality 
of obturation and instrumentation time using Kedo-S files, Reciprocating 
files and Hand K-files. Braz. Dent. Sci. 2020 Jan 31;23.

[50]. Christabel SL. Prevalence of type of frenal attachment and morphology 
of frenum in children, Chennai, Tamil Nadu. World J. Dent. 2015 Dec 
1;6(4):203-7. 

[51]. Packiri S, Gurunathan D, Selvarasu K. Management of paediatric oral ranu-
la: a systematic review. J Clin Diagn Res. 2017 Sep;11(9):ZE06-9. 

[52]. Govindaraju L, Gurunathan D. Effectiveness of Chewable Tooth Brush 
in Children-A Prospective Clinical Study. J Clin Diagn Res. 2017 
Mar;11(3):ZC31-ZC34.Pubmed PMID: 28511505. 

[53]. Vijayashree Priyadharsini J. In silico validation of the non-antibiotic drugs 
acetaminophen and ibuprofen as antibacterial agents against red complex 
pathogens. J Periodontol. 2019 Dec;90(12):1441-1448.Pubmed PMID: 
31257588. 

[54]. Pc J, Marimuthu T, Devadoss P, Kumar SM. Prevalence and measurement of 
anterior loop of the mandibular canal using CBCT: A cross sectional study. 
Clin Implant Dent Relat Res. 2018 Apr 6;20(4):531-4. 

[55]. Ramesh A, Varghese S, Jayakumar ND, Malaiappan S. Comparative estima-
tion of sulfiredoxin levels between chronic periodontitis and healthy patients 
- A case-control study. J Periodontol. 2018 Oct;89(10):1241-1248.Pubmed 
PMID: 30044495. 

[56]. Ramadurai N, Gurunathan D, Samuel AV, Subramanian E, Rodrigues SJ. 
Effectiveness of 2% Articaine as an anesthetic agent in children: randomized 
controlled trial. Clin Oral Investig. 2019 Sep;23(9):3543-50. 

[57]. Sridharan G, Ramani P, Patankar S, Vijayaraghavan R. Evaluation of salivary 
metabolomics in oral leukoplakia and oral squamous cell carcinoma. J Oral 
Pathol Med. 2019 Apr;48(4):299-306. 

[58]. Ezhilarasan D, Apoorva VS, Ashok Vardhan N. Syzygium cumini extract 
induced reactive oxygen species-mediated apoptosis in human oral squa-
mous carcinoma cells. J Oral Pathol Med. 2019 Feb;48(2):115-121.Pubmed 
PMID: 30451321. 

[59]. Mathew MG, Samuel SR, Soni AJ, Roopa KB. Evaluation of adhesion of 
Streptococcus mutans, plaque accumulation on zirconia and stainless steel 
crowns, and surrounding gingival inflammation in primary molars: rand-
omized controlled trial. Clin Oral Investig. 2020 Sep;24(9):1-6.Pubmed 
PMID: 31955271. 

[60]. Samuel SR. Can 5-year-olds sensibly self-report the impact of develop-
mental enamel defects on their quality of life? Int J Paediatr Dent. 2021 
Mar;31(2):285-286.Pubmed PMID: 32416620. 

[61]. R H, Ramani P, Ramanathan A, R JM, S G, Ramasubramanian A, et al. 
CYP2 C9 polymorphism among patients with oral squamous cell carcinoma 
and its role in altering the metabolism of benzo[a]pyrene. Oral Surg Oral 
Med Oral Pathol Oral Radiol. 2020 Sep;130(3):306-312.Pubmed PMID: 
32773350. 

[62]. Chandrasekar R, Chandrasekhar S, Sundari KKS, Ravi P. Development and 
validation of a formula for objective assessment of cervical vertebral bone 
age. Prog Orthod. 2020 Oct 12;21(1):38.Pubmed PMID: 33043408. 

[63]. Vijayashree Priyadharsini J, Smiline Girija AS, Paramasivam A. In silico 
analysis of virulence genes in an emerging dental pathogen A. baumannii 
and related species. Arch Oral Biol. 2018 Oct;94:93-98.Pubmed PMID: 
30015217. 

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparison+of+effect+of+Hiora+mouthwash+versus+Chlorhexidine+mouthwash+in+gingivitis+patients%3A+A+clinical+trial&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparison+of+effect+of+Hiora+mouthwash+versus+Chlorhexidine+mouthwash+in+gingivitis+patients%3A+A+clinical+trial&btnG=
https://pubmed.ncbi.nlm.nih.gov/29962776/
https://pubmed.ncbi.nlm.nih.gov/29962776/
https://pubmed.ncbi.nlm.nih.gov/29962776/
https://pubmed.ncbi.nlm.nih.gov/29962776/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ball+Headed+Mini+Implant&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ball+Headed+Mini+Implant&btnG=
https://pubmed.ncbi.nlm.nih.gov/31578458/
https://pubmed.ncbi.nlm.nih.gov/31578458/
https://pubmed.ncbi.nlm.nih.gov/31578458/
https://pubmed.ncbi.nlm.nih.gov/31578458/
https://pubmed.ncbi.nlm.nih.gov/32246676/
https://pubmed.ncbi.nlm.nih.gov/32246676/
https://pubmed.ncbi.nlm.nih.gov/32246676/
https://pubmed.ncbi.nlm.nih.gov/32246676/
https://pubmed.ncbi.nlm.nih.gov/31710096/
https://pubmed.ncbi.nlm.nih.gov/31710096/
https://pubmed.ncbi.nlm.nih.gov/31710096/
https://pubmed.ncbi.nlm.nih.gov/31710096/
https://pubmed.ncbi.nlm.nih.gov/25006561/
https://pubmed.ncbi.nlm.nih.gov/25006561/
https://pubmed.ncbi.nlm.nih.gov/25006561/
https://pubmed.ncbi.nlm.nih.gov/27616841/
https://pubmed.ncbi.nlm.nih.gov/27616841/
https://pubmed.ncbi.nlm.nih.gov/27616841/
https://pubmed.ncbi.nlm.nih.gov/27616841/
https://pubmed.ncbi.nlm.nih.gov/24984629/
https://pubmed.ncbi.nlm.nih.gov/24984629/
https://pubmed.ncbi.nlm.nih.gov/24984629/
https://pubmed.ncbi.nlm.nih.gov/14675136/
https://pubmed.ncbi.nlm.nih.gov/14675136/
https://pubmed.ncbi.nlm.nih.gov/14675136/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Risk+factors+for+mammary+candidosis+among+lactating+women&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Risk+factors+for+mammary+candidosis+among+lactating+women&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Risk+factors+for+mammary+candidosis+among+lactating+women&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+of+oral+mucosal+lesions+in+children+and+youths+in+the+USA&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+of+oral+mucosal+lesions+in+children+and+youths+in+the+USA&btnG=
https://pubmed.ncbi.nlm.nih.gov/8222611/
https://pubmed.ncbi.nlm.nih.gov/8222611/
https://pubmed.ncbi.nlm.nih.gov/8222611/
https://pubmed.ncbi.nlm.nih.gov/5270895/
https://pubmed.ncbi.nlm.nih.gov/5270895/
https://pubmed.ncbi.nlm.nih.gov/5270895/
https://pubmed.ncbi.nlm.nih.gov/5270895/
https://pubmed.ncbi.nlm.nih.gov/4529675/
https://pubmed.ncbi.nlm.nih.gov/4529675/
https://pubmed.ncbi.nlm.nih.gov/4529675/
https://pubmed.ncbi.nlm.nih.gov/6956484/
https://pubmed.ncbi.nlm.nih.gov/6956484/
https://pubmed.ncbi.nlm.nih.gov/6956484/
https://pubmed.ncbi.nlm.nih.gov/22031051/
https://pubmed.ncbi.nlm.nih.gov/22031051/
https://pubmed.ncbi.nlm.nih.gov/22031051/
https://pubmed.ncbi.nlm.nih.gov/22031051/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dental+neglect+among+children+in+Chennai&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dental+neglect+among+children+in+Chennai&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+knowledge+among+general+dentists+in+treatment+of+traumatic+injuries+in+primary+teeth%3A+A+cross-sectional+questionnaire+study&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+knowledge+among+general+dentists+in+treatment+of+traumatic+injuries+in+primary+teeth%3A+A+cross-sectional+questionnaire+study&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+knowledge+among+general+dentists+in+treatment+of+traumatic+injuries+in+primary+teeth%3A+A+cross-sectional+questionnaire+study&btnG=
https://pubmed.ncbi.nlm.nih.gov/30804311/
https://pubmed.ncbi.nlm.nih.gov/30804311/
https://pubmed.ncbi.nlm.nih.gov/30804311/
https://pubmed.ncbi.nlm.nih.gov/30804311/
https://pubmed.ncbi.nlm.nih.gov/30804311/
https://pubmed.ncbi.nlm.nih.gov/28511532/
https://pubmed.ncbi.nlm.nih.gov/28511532/
https://pubmed.ncbi.nlm.nih.gov/28511532/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Fluoride%2C+Fluoridated+Toothpaste+Efficacy+And+Its+Safety+In+Children+-+Review&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Fluoride%2C+Fluoridated+Toothpaste+Efficacy+And+Its+Safety+In+Children+-+Review&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Fluoride%2C+Fluoridated+Toothpaste+Efficacy+And+Its+Safety+In+Children+-+Review&btnG=
https://pubmed.ncbi.nlm.nih.gov/26557612/
https://pubmed.ncbi.nlm.nih.gov/26557612/
https://pubmed.ncbi.nlm.nih.gov/26557612/
https://pubmed.ncbi.nlm.nih.gov/29657527/
https://pubmed.ncbi.nlm.nih.gov/29657527/
https://pubmed.ncbi.nlm.nih.gov/29657527/
https://pubmed.ncbi.nlm.nih.gov/29657527/
https://pubmed.ncbi.nlm.nih.gov/28932150/
https://pubmed.ncbi.nlm.nih.gov/28932150/
https://pubmed.ncbi.nlm.nih.gov/28932150/
https://pubmed.ncbi.nlm.nih.gov/28932150/
https://scholar.google.com/scholar?q=Knowledge+and+practice+of+rotary+instrumentation+in+primary+teeth+among+indian+dentists:+A+questionnaire+survey&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?q=Knowledge+and+practice+of+rotary+instrumentation+in+primary+teeth+among+indian+dentists:+A+questionnaire+survey&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?q=Knowledge+and+practice+of+rotary+instrumentation+in+primary+teeth+among+indian+dentists:+A+questionnaire+survey&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/30003514/
https://pubmed.ncbi.nlm.nih.gov/30003514/
https://pubmed.ncbi.nlm.nih.gov/30003514/
https://pubmed.ncbi.nlm.nih.gov/30003514/
https://pubmed.ncbi.nlm.nih.gov/29207834/
https://pubmed.ncbi.nlm.nih.gov/29207834/
https://pubmed.ncbi.nlm.nih.gov/29207834/
https://pubmed.ncbi.nlm.nih.gov/29207834/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+of+Type+of+Frenal+Attachment+and+Morphology+of+Frenum+in+Children%2C+Chennai%2C+Tamil+Nadu&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+of+Type+of+Frenal+Attachment+and+Morphology+of+Frenum+in+Children%2C+Chennai%2C+Tamil+Nadu&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+of+Type+of+Frenal+Attachment+and+Morphology+of+Frenum+in+Children%2C+Chennai%2C+Tamil+Nadu&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Management+of+Paediatric+Oral+Ranula%3A+A+Systematic+Review&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Management+of+Paediatric+Oral+Ranula%3A+A+Systematic+Review&btnG=
https://pubmed.ncbi.nlm.nih.gov/28511505/
https://pubmed.ncbi.nlm.nih.gov/28511505/
https://pubmed.ncbi.nlm.nih.gov/28511505/
https://pubmed.ncbi.nlm.nih.gov/31257588/
https://pubmed.ncbi.nlm.nih.gov/31257588/
https://pubmed.ncbi.nlm.nih.gov/31257588/
https://pubmed.ncbi.nlm.nih.gov/31257588/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+and+measurement+of+anterior+loop+of+the+mandibular+canal+using+CBCT%3A+A+cross+sectional+study&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+and+measurement+of+anterior+loop+of+the+mandibular+canal+using+CBCT%3A+A+cross+sectional+study&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+and+measurement+of+anterior+loop+of+the+mandibular+canal+using+CBCT%3A+A+cross+sectional+study&btnG=
https://pubmed.ncbi.nlm.nih.gov/30044495/
https://pubmed.ncbi.nlm.nih.gov/30044495/
https://pubmed.ncbi.nlm.nih.gov/30044495/
https://pubmed.ncbi.nlm.nih.gov/30044495/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effectiveness+of+2%25+Articaine+as+an+anesthetic+agent+in+children%3A+randomized+controlled+trial&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effectiveness+of+2%25+Articaine+as+an+anesthetic+agent+in+children%3A+randomized+controlled+trial&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effectiveness+of+2%25+Articaine+as+an+anesthetic+agent+in+children%3A+randomized+controlled+trial&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+salivary+metabolomics+in+oral+leukoplakia+and+oral+squamous+cell+carcinoma&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+salivary+metabolomics+in+oral+leukoplakia+and+oral+squamous+cell+carcinoma&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+salivary+metabolomics+in+oral+leukoplakia+and+oral+squamous+cell+carcinoma&btnG=
https://pubmed.ncbi.nlm.nih.gov/30451321/
https://pubmed.ncbi.nlm.nih.gov/30451321/
https://pubmed.ncbi.nlm.nih.gov/30451321/
https://pubmed.ncbi.nlm.nih.gov/30451321/
https://pubmed.ncbi.nlm.nih.gov/31955271/
https://pubmed.ncbi.nlm.nih.gov/31955271/
https://pubmed.ncbi.nlm.nih.gov/31955271/
https://pubmed.ncbi.nlm.nih.gov/31955271/
https://pubmed.ncbi.nlm.nih.gov/31955271/
https://pubmed.ncbi.nlm.nih.gov/32416620/
https://pubmed.ncbi.nlm.nih.gov/32416620/
https://pubmed.ncbi.nlm.nih.gov/32416620/
https://pubmed.ncbi.nlm.nih.gov/32773350/
https://pubmed.ncbi.nlm.nih.gov/32773350/
https://pubmed.ncbi.nlm.nih.gov/32773350/
https://pubmed.ncbi.nlm.nih.gov/32773350/
https://pubmed.ncbi.nlm.nih.gov/32773350/
https://pubmed.ncbi.nlm.nih.gov/33043408/
https://pubmed.ncbi.nlm.nih.gov/33043408/
https://pubmed.ncbi.nlm.nih.gov/33043408/
https://pubmed.ncbi.nlm.nih.gov/30015217/
https://pubmed.ncbi.nlm.nih.gov/30015217/
https://pubmed.ncbi.nlm.nih.gov/30015217/
https://pubmed.ncbi.nlm.nih.gov/30015217/

	Abstract
	Keywords
	Introduction
	Materials and Methods
	Results & Discussion
	Conclusion
	References

