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ABSTRACT 
 
Introduction: Oral potentially malignant disorders (OPMDs) are a group of conditions that 
predispose to the development of oral cancers. A few of the commonly recurring OPMDs include 
leukoplakia, oral submucous fibrosis, Smokers’ palate, and oral lichen planus. Leukoplakia is more 
common in specific populations, attributed to their habits and environmental circumstances. Hence, 
early diagnosis with biopsies on suspecting these lesions during regular oral health check-up 
ensures timely referral and addressal of the disorder. The present study aims to demographically 
profile patients with Leukoplakia visiting a private dental hospital in Chennai. 
Aim: To demographically profile patients diagnosed with Leukoplakia, visiting a dental hospital in 
Chennai, a major city in the state of Tamil Nadu, India. 
Materials and Methods: From the patients visiting the private dental hospital, those clinically 
diagnosed with Leukoplakia were considered in the inclusion criteria. Exclusion criteria involved 
those with poor maintenance of records and lack of follow-up of uncooperative patients. The sample 
size was n=100. The gender, age and locality of residence were considered and tabulated, followed 
by their statistical analysis using SPSS software version 22.0.  
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Results: From the results of the current study, it was observed that there was a greater male 
predilection to the occurrence of Leukoplakia (99%) compared to females (1%). A greater number 
of cases were seen in the age group of 41-50 years (34%), while the least number of cases were 
seen in patients of 21-30 years (7%). Among the cases reported, most patients were from 
Thiruvallur (40%), Chennai district (30%) followed by Kancheepuram district (17%) in Tamilnadu .  
Conclusion: From the study, it can be concluded that Leukoplakia is more prevalent among the 
middle aged male population and was found to be predominantly occurring in the regions of 
Thiruvallur and Chennai districts in Chennai, Tamil Nadu.  
 

 
Keywords: Leukoplakia; demographic profiling; dental hospital; oral potentially malignant disorders; 

novel analysis; innovative method. 
 
1. INTRODUCTION 
 
Oral potentially malignant disorders (OPMDs) are 
a group of conditions that predispose to the 
development of oral cancers. The World Health 
Organization (WHO) earlier termed these as 
precancerous lesions [1]. which were later 
accepted to be potentially malignant given the 
fact that they may or may not proceed into 
malignant forms [2]. A few of the commonly 
recurring OPMDs include leukoplakia, oral 
submucous fibrosis, Smokers’ palate, oral lichen 
planus, lichenoid reactions in the oral mucosa, 
graft-versus-host disease, lupus erythematosus, 
dyskeratosis congenita, epidermolysis bullosa 
and actinic cheilitis [3]. These disorders are 
further clinically typed to aid in predicting the 
condition’s prognosis. Further, early diagnosis 
with biopsies on suspecting these lesions during 
regular oral health check-up ensures timely 
referral and addressal of the disorder [4]. This is 
of prime concern as most of these conditions are 
asymptomatic on onset, and cannot be identified 
unless suspected by professional intervention. 
Besides, particular OPMDs are more common in 
specific populations, attributed to their habits and 
environmental circumstances, for example, 
certain studies show a greater prevalence of Oral 
submucous fibrosis in Asian populations [3]. The 
progressive transformation of these disorders are 
implacable as they often end up in malignancy 
[5]. This feature gave these types of disorders, 
the previous name ‘precancerous lesions’. 
However, with advancements in the medical 
field, it has been proved repeatedly that certain 
morbidities indicate a pattern in their occurrence 
and can be traced in the population [6]. This 
supports both diagnosis and treatment, allowing 
the progression of these disorders to be 
cessated, provided they are identified early. 
Hence, they have the potential to turn malignant 
without timely intervention. Thus, the WHO 
Collaborating Center adopted the latter term 
recently [7]. 

A very common OPMD is oral leukoplakia 
defined as a white mucosal lesion that cannot be 
characterized pathologically or clinically as any 
other lesion [8]. It is closely related to the habit of 
smoking or exposure to tobacco [9]. Some 
synergistic risk factors include consuming 
alcohol, acquiring bacterial and fungal infections, 
chronic irritation of the oral mucosa due to sharp 
teeth or ill-fitted dentures or due to syphilis, a 
sexually transmitted disease [10].                    
Sometimes even exposure to ultraviolet rays and 
oral galvanism caused by old metallic 
restorations may also lead to its development 
[11]. 
 
The histological presentation of oral leukoplakia 
begins with hyperkeratosis and progresses into 
the different stages of dysplasia, i.e. mild, 
moderate and severe dysplasia, finally ending in 
carcinoma in-situ [12]. Typical histological 
changes include hyperkeratosis and acanthosis, 
parakeratinization, followed by widening and 
elongation of rete pegs, increase in the mitotic 
figures, and formation of keratin pearls. The final 
stage of carcinoma in-situ is reached where there 
is no breach in the basement membrane or 
invasion into the connective tissue [13]. 
Cytological changes including pleomorphic 
nuclei, increased nuclear-cytoplasmic ratio, 
reversal of basal cell polarity, prominent nucleoli 
and hyperchromasia are observed [14]. Further, 
based on their clinical presentation, they can be 
classified as verrucous, speckled, granular or 
homogenous leukoplakia [15]. Biopsy from the 
site of the oral mucosal lesion is the standard 
diagnostic procedure [16]. It requires a trained 
health professional to do the biopsy, as it is an 
invasive procedure. Large lesions require an 
incisional biopsy while smaller lesions require 
excisional biopsy [17]. The treatment for 
leukoplakia involves surgical excision of the 
lesion or laser mediated surgery if the              
dysplasia is identified between moderate and 
severe [18]. 
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The need for documenting these incidences at a 
hospital level lies in not only enhancing 
awareness of the same, but also for eliciting their 
patterns of occurrence, identifying more prone 
populations, predisposing behaviors, and 
recognising their prevalence in various socio-
economic situations [19].These documentations 
further would aid the evidence based 
segmentation analysis of patients, in the context 
of culture, health needs and health status of the 
entire population involved. Thereby, identifying 
that group of the population predisposed to 
developing Leukoplakia can be identified and the 
progression of these conditions into malignant 
forms can be curbed with timely prophylactic 
management. Our team has extensive 
knowledge and research experience that has 
translated into high quality publications in the 
same field [20-31]. Thus, the present study aims 
to assess the demographic details of patients 
clinically diagnosed with Leukoplakia.  
 
2. MATERIALS AND METHODS  
 
The present study was a retrospective study, 
performed under a University setting, among 
patients who reported to a Private Dental College 
and Hospital in Chennai, Tamil Nadu, India. The 
data was collected from a total of 5,35,941 
patients who reported to the dental college from 
June 2019 to February 2021. The ethical 
approval was obtained from the Institutional 
Ethical Comittee (ethical approval 
number:SDC/SIHEC/2020/DIASDATA/0619-
0320). The population size was n=100, based on 
visual diagnosis of leukoplakia, and complete 
record maintenance. The data was cross verified 
using photographic record and was compiled 
under the categories of age, gender, and locality 
of residence. A descriptive statistical analysis 
was performed using the SPSS software (version 
22.0). Any sampling bias was minimised with 
data collected from within the University and by 
using simple random sampling methods. This 
ensured a high internal validity, with, however, a 
low external validity. Any improper, incomplete or 
repeated data was ruled out. Pearson’s Chi 
Square test was used to compare the groups 
where p<0.05 was considered significant, and 
the results were interpreted.  
 
3. RESULTS  
 
In the present study, the total number of patients 
with leukoplakia was n=100, out of which 7% 
belonged to 20-30 years, 20% in 31-40 years, 

34% in 41-50 years, 29% in 51-60 years and 
10% in 61-70 years (Table 1). Among these, 
most patients belonged to the Thiruvallur district 
(40%) followed by the Chennai district (30%), 
Kancheepuram district (17%), Chengalpattu 
(4%), Vellore (3%), Dharmapuri (2%), and 1% 
each in Sivagangai, Kallakurichi, Pudukottai and 
Tiruvannamalai districts (Table 2). Gender 
distribution of the patients with leukoplakia 
showed 99% of the patients were males while 
1% of the population was female (Table 3). 
Association between age groups and locality of 
residence (Fig. 1) showed patients predominantly 
belonged to the Thiruvallur district from all age 
groups, including 20-30 years (4%), 31-40 years 
(8%), 41-50 years (10%), 51-60 years (14%), 61-
70 years (4%), with p=0.840 (p>0.05) indicating 
no significant association between them. 
Association between gender and locality of 
residence (Fig. 2) showed that male patients 
predominantly belonged to Thiruvallur district 
(40%), and females to Kancheepuram district 
(1%), with p=0.854 (p>0.05) indicating no 
significant association between them. 
 
4. DISCUSSION 
 
The requirement of profiling cases categorically 
based on the areas patients hail from is essential 
in identifying patterns of occurrence of the 
concerned health conditions. Besides, the 
polymorphisms in the gene pool of a population 
or a locality may also be traced based on similar 
diseases seen in them [20]. Moreover, 
demographic profiling enables us to elicit and 
associate risk factors to the malignant 
transformation of the oral mucosa. It also 
enables us to prophylactically manage and halt 
the progression of leukoplakia into cancers, 
when predisposed individuals approach the 
practitioner [32]. Thus, the informed practitioner 
will be able to identify mucosal abnormalities in 
the oral cavity aptly, and provide timely 
intervention and assistance [33]. Previous 
studies [34,35] have indicated a greater 
occurrence of leukoplakia in the South-Asian 
population, providing evidence to practitioners on 
what can be expected in patients hailing from 
these demographic regions. Further, other 
studies [36] have also illustrated the necessity of 
profiling patients on a socio-economic scale, 
relating their economic background and their 
associated habits, to their exposure to risk 
factors, and thus accounting the same to be 
causative of leukoplakias [37]. 
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Table 1. The table represents the frequency distribution of age groups of patients visiting a 
private dental college and hospital in Chennai, diagnosed with Leukoplakia. Which was more 

prevalent in the age group of 41-50 years (34%) 
 

Frequency Distribution of age groups 
Valid Frequency Percent Valid Percent Cumulative Percent 
20-30 7 7.0 7.0 7.0 
31-40 20 20.0 20.0 27.0 
41-50 34 34.0 34.0 61.0 
51-60 29 29.0 29.0 90.0 
61-70 10 10.0 10.0 100.0 
Total 100 100.0 100.0  

 
Table 2. The table represents the frequency distribution of the locality of residence of patients 
diagnosed with leukoplakia, visiting a dental college and hospital in Chennai, which was more 

prevalent in patients from the Thiruvallur district (40%) 
 

Frequency Distribution of Place 
Valid Frequency Percent Valid Percent Cumulative Percent 
Chennai 30 30.0 30.0 30.0 
Sivagangai 1 1.0 1.0 31.0 
Tiruvallur 40 40.0 40.0 71.0 
Kancheepuram 17 17.0 17.0 88.0 
Chengalpattu 4 4.0 4.0 92.0 
Vellore 3 3.0 3.0 95.0 
Pudhukottai 1 1.0 1.0 96.2 
Dharmapuri 2 2.0 2.0 98.0 
Kallakurichi 1 1.0 1.0 99.0 
Tiruvannamalai 1 1.0 1.0 100.0 
Total 100 100.0 100.0  

 
Table 3. The table represents the gender distribution of patients diagnosed with leukoplakia, 

included in the study, which showed more prevalence among males (99%) than females 
 

Gender Distribution 
Valid Frequency Percent Valid Percent Cumulative Percent 
Male 99 99.0 99.0 99.0 
Female 1 1.0 1.0 100.0 
Total 100 100.0 100.0  

 
In the present retrospective study, of the 100 
patients assessed, area wise profiling of patients 
was done to identify which areas in the 
neighborhood of the city, can be plausible 
hotspots for the occurrence of leukoplakia. In the 
current study, patients were categorized into 5 
age groups (Table 1) in the present study. More 
cases of leukoplakia were seen in the age group 
of 41-50 years (34%), while the least number of 
cases were seen in patients of 21-30 years (7%). 
This finding is concordant with a previous study 
by It has been recorded earlier by Pires et al. [38] 
that a higher number of patients belonging to the 
middle ages were affected with leukoplakia due 
to the long duration of constant exposure to the 
mucosal irritants that are causative of malignant 

transformation of the oral mucosa. However this 
is discrepant with another study by Balsaraf et al. 
[39] who discussed the current trends of 
increased use of tobacco in the adolescent ages 
itself, to be causative of leukoplakia by the age of 
30.  
 
Further, from the results of the present study 
(Table 2) it was observed that there was a male 
predilection to the occurrence of leukoplakia 
(99%) compared to females (1%). This was 
concordant with a previous study by Mello FW et 
al. [40] who indicated a male preponderance 
(95%) to the occurrence of leukoplakia, probably 
attributed to the increased risk factors that males 
are prone to, a major one being the use of 



tobacco [41]. Other similar studies [42] also 
indicated a similar pattern in its occurrence 
among male patients, coherent with the results in 
the current study.  
 
Considering that the study was conducted in the 
city of Chennai, the patients who reported here 
were from districts within the city, while few were 
from distant places (Table 3). Patients
from the districts of Chennai, Chengalpattu. 
Dharmapuri, Kancheepuram, Thiruvallur, 
Thiruvannamalai, Pudukottai, Sivagangai and 
Vellore. Among these, most of the patients were 
from the districts of Thiruvallur (40%), Chennai 
(30%) and Kancheepuram (17%) only, indicating 

 
Fig. 1. The graph represents the correlation 

the patients with leukoplakia. The X
representative of the percentage of patients with leukoplakia belonging to different localities 
within Tamil Nadu. Pink represents Chennai district, yellow represents Sivagangai district, 
dark green represents Thiruvallur district, light green represents Kancheepuram, orange 
represents Chengalpattu, dark blue represents Vellore, light blue represents Pudukottai, 

purple represents Dharmapuri, red represents Kallakuruchi and grey represents 
Thiruvannamalai. According to the graph, from the age group of 41

leukoplakia was more prevalent, patients predominantly belonged to the Chennai district 
(11%). From 51-60 years, more patients were from Thiruvallur district (14%), from 31

8% patients were from Thiruvallur district. From 20
were from the Thiruvallur district. Pearson’s chi

results were statistically not significant (p>0.05), It can thus be inferred that from the age 
group of 41-50 years in which leukoplakia was more prevalent, patients mostly belonged to the 

Chennai district (11%). However, in all other age 
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tobacco [41]. Other similar studies [42] also 
indicated a similar pattern in its occurrence 

ong male patients, coherent with the results in 

Considering that the study was conducted in the 
city of Chennai, the patients who reported here 
were from districts within the city, while few were 
from distant places (Table 3). Patients hailed 
from the districts of Chennai, Chengalpattu. 
Dharmapuri, Kancheepuram, Thiruvallur, 
Thiruvannamalai, Pudukottai, Sivagangai and 
Vellore. Among these, most of the patients were 
from the districts of Thiruvallur (40%), Chennai 

(17%) only, indicating 

that these regions may be leukoplakia hotspots. 
However, one cannot overlook the possibility of a 
bias due to patients visiting the hospital as it’s 
their nearest and most accessible center of 
medical care.  
 
Our study shows that among all the age groups, 
more patients were from the Thiruvallur district 
over the other localities (Fig. 1). Possible causes 
of this high prevalence may be the increased use 
of tobacco and consumption of 
reduced awareness of the implications of the 
same, given that Thiruvallur is populated with 
middle and lower income category people [43]. 
Besides, this bias could also be due to the ease 

 

The graph represents the correlation between age groups and area-wise distribution of 
the patients with leukoplakia. The X-axis is representative of age groups while the Y

representative of the percentage of patients with leukoplakia belonging to different localities 
. Pink represents Chennai district, yellow represents Sivagangai district, 

dark green represents Thiruvallur district, light green represents Kancheepuram, orange 
represents Chengalpattu, dark blue represents Vellore, light blue represents Pudukottai, 

le represents Dharmapuri, red represents Kallakuruchi and grey represents 
Thiruvannamalai. According to the graph, from the age group of 41-50 years in which 

leukoplakia was more prevalent, patients predominantly belonged to the Chennai district 
60 years, more patients were from Thiruvallur district (14%), from 31

8% patients were from Thiruvallur district. From 20-30 years and 61-70 years each, 4% patients 
were from the Thiruvallur district. Pearson’s chi-square test showed p=0.840; indicating that 

results were statistically not significant (p>0.05), It can thus be inferred that from the age 
50 years in which leukoplakia was more prevalent, patients mostly belonged to the 

Chennai district (11%). However, in all other age groups, Thiruvallur district was more 
predominant 
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bias due to patients visiting the hospital as it’s 
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Our study shows that among all the age groups, 
more patients were from the Thiruvallur district 
over the other localities (Fig. 1). Possible causes 
of this high prevalence may be the increased use 
of tobacco and consumption of alcohol with 
reduced awareness of the implications of the 
same, given that Thiruvallur is populated with 
middle and lower income category people [43]. 
Besides, this bias could also be due to the ease 
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Fig. 2. The graph represents the correlation between the gender of patients diagnosed with 

leukoplakia and their locality of residence. The X
axis is representative of the area
0-40. According to the graph, pink represents Chennai district, yellow represents Sivagangai 

district, dark green represents Thiruvallur district, light green represents Kanche
orange represents Chengalpattu, dark blue represents Vellore, light blue represents 

Pudukottai, purple represents Dharmapuri, red represents Kallakuruchi and grey represents 
Thiruvannamalai. It is evident from the graph that 40% of the male patient

belonged to Thiruvallur district, while the female patient (1%) was from Kancheepuram district. 
Pearson’s chi-square test gave p=0.854; indicating that results were statistically not significant 

(p>0.05), yet it can be inferred that predomi

 
of access to people living in nearby localities to 
this dental hospital. Pearson’s chi-
was p=0.840; it was statistically not significant 
(p>0.05). The study also highlighted the 
correlation between gender and locality of 
residence of patients with leukoplakia. Pearson’s 
chi-square test for this finding showed p=0.854; 
which was statistically not significant (p>0.05) 
(Fig. 2). The insignificant p-values coul
attributed to the small sample size or due to the 
location related bias of the patients turning up in 
the hospital on account of proximity. However, 
demographic profiling provides data indicative of 
what the practitioner may be able to find or 
expect in patients, who give details of living in the 
same localities that provide evidence of being 
leukoplakia hotspots. 
 
Thus, the present study, with its limitations of the 
small sample size, and restricted demographic 
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The graph represents the correlation between the gender of patients diagnosed with 
leukoplakia and their locality of residence. The X-axis is representative of gender while the Y

tative of the area-wise percentage of patients with leukoplakia with a scale of 
40. According to the graph, pink represents Chennai district, yellow represents Sivagangai 
district, dark green represents Thiruvallur district, light green represents Kanche

orange represents Chengalpattu, dark blue represents Vellore, light blue represents 
Pudukottai, purple represents Dharmapuri, red represents Kallakuruchi and grey represents 

Thiruvannamalai. It is evident from the graph that 40% of the male patients predominantly 
belonged to Thiruvallur district, while the female patient (1%) was from Kancheepuram district. 

square test gave p=0.854; indicating that results were statistically not significant 
(p>0.05), yet it can be inferred that predominantly, male patients were from the Thiruvallur 

district (40%) 

of access to people living in nearby localities to 
-square value 

was p=0.840; it was statistically not significant 
dy also highlighted the 

correlation between gender and locality of 
residence of patients with leukoplakia. Pearson’s 

square test for this finding showed p=0.854; 
which was statistically not significant (p>0.05) 

values could be 
attributed to the small sample size or due to the 
location related bias of the patients turning up in 
the hospital on account of proximity. However, 
demographic profiling provides data indicative of 
what the practitioner may be able to find or 

in patients, who give details of living in the 
same localities that provide evidence of being 

Thus, the present study, with its limitations of the 
small sample size, and restricted demographic 

area taken in consideration, has attempt
categorize and demographically profile patients 
to provide evidence on what practitioners may 
find on examining the oral cavity of patients 
hailing from particular localities.  
 
5. CONCLUSION 
 
From the study, it can be concluded that 
leukoplakia in the localities considered under the 
study, the middle aged male gender is affected 
more than the female population. Given that 
Thiruvallur, followed by Chennai district, and 
Kancheepuram were the most affected districts, 
it correlates with the predominance 
disease among the lower and middle income 
populations. This could be due to their lack of 
awareness on the implications of the use of 
tobacco and tobacco products. Hence it is 
necessary to educate such patients as both a 
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disease among the lower and middle income 
populations. This could be due to their lack of 
awareness on the implications of the use of 
tobacco and tobacco products. Hence it is 
necessary to educate such patients as both a 
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preventive and therapeutic means to reduce the 
disease distribution. Holding awareness drives 
and screening high risk patients can be an 
effective initiative from the dental health sectors. 
Adolescent children must be made aware of the 
negative impacts of being drawn to these harmful 
habits as it would prevent them from facing 
tobacco related health issues in the future. 
However, the study is done within the limits of 
the small sample size and bias of locality of 
residence of the patient which may be close to 
the hospital’s location. Hence, to expand on the 
study, it is necessary to encompass a larger 
population, so as to avoid any bias related to the 
ease of approach of the patient to the hospital 
considered here, due to the patient’s proximity to 
the locality.  
 
ETHICAL APPROVAL 
 
The ethical approval was obtained from the 
Institutional Ethical Comittee (ethical approval 
number:SDC/SIHEC/2020/DIASDATA/0619-
0320). 
 
CONSENT  
 
As per international standard or university 
standard, Participants’ written consent has been 
collected and preserved by the author(s). 
 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 
REFERENCES 

 
1. Warnakulasuriya S, Johnson NW, van der 

Waal I. Nomenclature and classification of 
potentially malignant disorders of the oral 
mucosa. J Oral Pathol Med. 2007;36(10): 
575–80. 

2. Mello FW, Melo G, Guerra ENS, 
Warnakulasuriya S, Garnis C, Rivero ERC. 
Oral potentially malignant disorders: A 
scoping review of prognostic biomarkers. 
Crit Rev Oncol Hematol. 2020;153:102986. 

3. Cheng YI, Gan YC, Liu D, Davies MPA, Li 
WM, Field JK. Potential genetic modifiers 
for somatic EGFR mutation in lung cancer: 
a meta-analysis and literature review. BMC 
Cancer. 2019;19(1):1068. 

4. Ramani P, Gheena S, Karunagaran M, 
Hannah R. Clear-cell variant of oral 

squamous cell carcinoma: A rare entity. J 
Oral Maxillofac Pathol. 2021;25(4):22. 

5. EA, Aswani E, Gheena S, Pratibha R, 
Abilasha R, Hannah R, et al. 
Overexpression of HNRNPA2B1 is 
Associated with Poor Prognosis in Head 
and Neck Squamous Cell Carcinoma 
[Internet]. International Journal of Current 
Research and Review. 2020;15–8. 
Available:http://dx.doi.org/10.31782/ijcrr.20
20.122502 

6. Yamunadevi A, Pratibha R, Rajmohan M, 
Ganapathy N, Porkodisudha J, Pavithrah 
D, et al. Molecular insight into 
odontogenesis in hyperglycemic 
environment: A systematic review. J 
Pharm Bioallied Sci. 2020;12(5):49. 

7. Warnakulasuriya S. Clinical features and 
presentation of oral potentially malignant 
disorders. Oral Surg Oral Med Oral Pathol 
Oral Radiol. 2018;125(6):582–90. 

8. Parlatescu I, Gheorghe C, Coculescu E, 
Tovaru S. Oral leukoplakia - an update. 
Maedica . 2014;9(1):88–93. 

9. Liu W, Wang YF, Zhou HW, Shi P, Zhou 
ZT, Tang GY. Malignant transformation of 
oral leukoplakia: a retrospective cohort 
study of 218 Chinese patients. BMC 
Cancer. 2010;10:685. 

10. Pentenero M, Giaretti W, Navone R, 
Rostan I, Gassino L, Broccoletti R, et al. 
Evidence for a possible anatomical 
subsite-mediated effect of tobacco in oral 
potentially malignant disorders and 
carcinoma. J Oral Pathol Med. 2011; 
40(3):214–7. 

11. Napier SS, Speight PM. Natural history of 
potentially malignant oral lesions and 
conditions: an overview of the literature. J 
Oral Pathol Med. 2008;37(1):1–10. 

12. van der Waal I. Potentially malignant 
disorders of the oral and oropharyngeal 
mucosa; terminology, classification and 
present concepts of management. Oral 
Oncol. 2009;45(4-5):317–23. 

13. Nasser W, Flechtenmacher C, Holzinger 
D, Hofele C, Bosch FX. Aberrant 
expression of p53, p16INK4a and Ki-67 as 
basic biomarker for malignant progression 
of oral leukoplakias. J Oral Pathol Med. 
2011;40(8):629–35. 

14. Smitha T, Sharada P, Girish H. 
Morphometry of the basal cell layer of oral 
leukoplakia and oral squamous cell 
carcinoma using computer-aided image 
analysis. J Oral Maxillofac Pathol. 2011; 
15(1):26–33. 



 
 
 
 

Rajeswaran and Ramani; JPRI, 33(64A): 471-479, 2021; Article no.JPRI.81856 
 
 

 
478 

 

15. Bagan JV, Jimenez Y, Murillo J, Gavaldá 
C, Poveda R, Scully C, et al. Lack of 
association between proliferative 
verrucous leukoplakia and human 
papillomavirus infection. J Oral Maxillofac 
Surg. 2007;65(1):46–9. 

16. Lingen MW, Kalmar JR, Karrison T, 
Speight PM. Critical evaluation of 
diagnostic aids for the detection of oral 
cancer. Oral Oncol. 2008;44(1):10–22. 

17. Sankaranarayanan R, Ramadas K, 
Thomas G, Muwonge R, Thara S, Mathew 
B, et al. Effect of screening on oral cancer 
mortality in Kerala, India: a cluster-
randomised controlled trial [Internet]. The 
Lancet. 2005;365:1927–33.  
Available:http://dx.doi.org/10.1016/s0140-
6736(05)66658-5 

18. Warnakulasuriya S. Histological grading of 
oral epithelial dysplasia: revisited. J Pathol. 
2001;194(3):294–7. 

19. Sukumaran G, Ramani P, 
Ramasubramanian A, Karunagaran M, 
Ravikumar H. Implantation Dermoid Cyst. 
J evol med dent sci. 2019;8(52):4023–5. 

20. 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;130(3):306–12. 

21. Antony JVM, Ramani P, 
Ramasubramanian A, Sukumaran G. 
Particle size penetration rate and effects of 
smoke and smokeless tobacco products - 
An invitro analysis. Heliyon. 2021;7 
(3):e06455. 

22. Sarode SC, Gondivkar S, Sarode GS, 
Gadbail A, Yuwanati M. Hybrid oral 
potentially malignant disorder: A neglected 
fact in oral submucous fibrosis. Oral Oncol. 
2021 Jun 16;105390. 

23. Hannah R, Ramani P, WM Tilakaratne, 
Sukumaran G, Ramasubramanian A, 
Krishnan RP. Author response for “Critical 
appraisal of different triggering pathways 
for the pathobiology of pemphigus 
vulgaris—A review. [Internet]. Wiley; 2021. 
Available:https://publons.com/publon/4764
3844 

24. Subramanyam D, Gurunathan D, 
Gaayathri R, Vishnu Priya V. Comparative 
evaluation of salivary malondialdehyde 
levels as a marker of lipid peroxidation in 
early childhood caries. Eur J Dent. 
2018;12(1):67–70. 

25. Jeevanandan G, Thomas E. Volumetric 
analysis of hand, reciprocating and rotary 
instrumentation techniques in primary 
molars using spiral computed tomography: 
An in vitro comparative study. Eur J Dent. 
2018;12(1):21–6. 

26. Ponnulakshmi R, Shyamaladevi B, 
Vijayalakshmi P, Selvaraj J. In silico and in 
vivo analysis to identify the antidiabetic 
activity of beta sitosterol in adipose tissue 
of high fat diet and sucrose induced type-2 
diabetic experimental rats. Toxicol Mech 
Methods. 2019;29(4):276–90. 

27. Sundaram R, Nandhakumar E, Haseena 
Banu H. Hesperidin, a citrus flavonoid 
ameliorates hyperglycemia by regulating 
key enzymes of carbohydrate metabolism 
in streptozotocin-induced diabetic rats. 
Toxicol Mech Methods. 2019;29(9):644–
53. 

28. Zafar A, Sherlin HJ, Jayaraj G, Ramani P, 
Don KR, Santhanam A. Diagnostic utility of 
touch imprint cytology for intraoperative 
assessment of surgical margins and 
sentinel lymph nodes in oral squamous cell 
carcinoma patients using four different 
cytological stains. Diagn Cytopathol. 2020; 
48(2):101–10. 

29. Karunagaran M, Murali P, Palaniappan V, 
Sivapathasundharam B. Expression and 
distribution pattern of podoplanin in oral 
submucous fibrosis with varying degrees of 
dysplasia – an immunohistochemical study 
[Internet]. Journal of Histotechnology. 
2019;42:80–6.  
Available:http://dx.doi.org/10.1080/014788
85.2019.1594543 

30. Raj Preeth D, Saravanan S, Shairam M, 
Selvakumar N, Selestin Raja I, 
Dhanasekaran A, et al. Bioactive Zinc(II) 
complex incorporated PCL/gelatin 
electrospun nanofiber enhanced bone 
tissue regeneration. Eur J Pharm Sci. 
2021;160:105768. 

31. Prithiviraj N, Yang GE, Thangavelu L, Yan 
J. Anticancer Compounds From Starfish 
Regenerating Tissues and Their 
Antioxidant Properties on Human Oral 
Epidermoid Carcinoma KB Cells. In: 
pancreas. Lippincott Williams & Wilkins 
two commerce sq, 2001 market st, 
Philadelphia. 2020;155–6. 

32. A study on the variability of drug 
responsiveness to anti inflammatory drugs 
- A pilot survey. Int J Pharm Res [Internet]. 
2020;12(02).  



 
 
 
 

Rajeswaran and Ramani; JPRI, 33(64A): 471-479, 2021; Article no.JPRI.81856 
 
 

 
479 

 

Available:http://www.ijpronline.com/ViewAr
ticleDetail.aspx?ID=17202 

33. Umashankar K, Abilasha, Hannah, Ramani 
P, Gheena. Knowledge and attitude about 
COVID-19 pathogenesis among oral 
pathologists in Chennai. Int J Curr Res 
Rev. 2020;12(19):143–51. 

34. Peng Q, Li H, Chen J, Wang Y, Tang Z. 
Oral submucous fibrosis in Asian 
countries. J Oral Pathol Med. 2020;49(4): 
294–304. 

35. Parakh MK, Ulaganambi S, Ashifa N, 
Premkumar R, Jain AL. Oral potentially 
malignant disorders: clinical diagnosis and 
current screening aids: a narrative review. 
Eur J Cancer Prev. 2020;29(1):65–72. 

36. Conway DI, Petticrew M, Marlborough H, 
Berthiller J, Hashibe M, Macpherson LMD. 
Socioeconomic inequalities and oral 
cancer risk: a systematic review and meta-
analysis of case-control studies. Int J 
Cancer. 2008;122(12):2811–9. 

37. Thamilselvan S, Abilasha, Ramani P, 
Gheena, Hannah. Evaluation of accuracy 
between habit history and incidence of oral 
squamous cell carcinoma. Int J Curr Res 
Rev. 2020;30–5. 

38. Pires FR, Barreto ME, Nunes JG, Carneiro 
NS, Azevedo AB, Dos Santos TC. Oral 
potentially malignant disorders: clinical-
pathological study of 684 cases diagnosed 

in a Brazilian population. Med Oral Patol 
Oral Cir Bucal. 2020;25(1):e84–8. 

39. Balsaraf S, Bhambal A, Chole R. Study of 
oral potentially malignant disorders related 
to various risk factors amongst the patients 
attending hospitals in Bhopal, India. Med 
Pharm Rep. 2019;92(1):66–71. 

40. Mello FW, Miguel AFP, Dutra KL, 
Porporatti AL, Warnakulasuriya S, Guerra 
ENS, et al. Prevalence of oral potentially 
malignant disorders: A systematic review 
and meta-analysis. J Oral Pathol Med. 
2018;47(7):633–40. 

41. Ganesh D, Sreenivasan P, Öhman J, 
Wallström M, Braz-Silva PH, Giglio D, et 
al. Potentially Malignant Oral Disorders 
and Cancer Transformation. Anticancer 
Res. 2018;38(6):3223–9. 

42. Gopinath D, Thannikunnath BV, 
Neermunda SF. Prevalence of 
Carcinomatous Foci in Oral Leukoplakia: A 
Clinicopathologic Study of 546 Indian 
Samples. J Clin Diagn Res. 2016;10(8): 
ZC78–83. 

43. Rohini S, Sherlin HJ, Jayaraj G. 
Prevalence of oral mucosal lesions among 
elderly population in Chennai: A survey. J 
Oral Med [Internet]; 2020  
Available:https://www.jomos.org/fr/articles/
mbcb/full_html/2020/01/mbcb180070/mbcb
180070.html

 
© 2021 Rajeswaran and Ramani; This is an Open Access article distributed under the terms of the Creative Commons 
Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction 
in any medium, provided the original work is properly cited.  
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/81856 


