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Abstract

Background: Tobacco usage in the form of smoking or chewing has increased the risk of
oral potentially malignant disorders (OPMDs) and oral cancer. These deleterious habits are
also related to changes in dentition and the oral mucosa.

Aim: The aim of our study was to evaluate the oral changes associated with tobacco usage
among residents of rural Kanpur.

Materials and methods: This study was conducted among the residents of rural Kanpur,
Uttar Pradesh, India, using stratified cluster random sampling, prestructured questionnaires,
and detailed oral examination. A total of 250 patients with a previous history of tobacco usage
were enrolled in this study after obtaining informed consent. Age- and gender-matched
controls were also evaluated to correlate the findings. Clinical details were documented,
including the Oral Hygiene Index-Simplified (OHI-S), Decayed-Missing-Filled Teeth
(DMFT) index, Community Periodontal Index (CPI), loss of attachment, dental findings, and
oral mucosal changes. Suspicious lesions were stained with toluidine blue, and a biopsy was
performed for histopathological evaluation. The tabulated results were statistically analyzed
using the Statistical Package for the Social Sciences (SPSS) version 21.0 (IBM SPSS
Statistics, Armonk, NY, USA) for significance.

Results: Attrition, abrasion, and erosion of teeth were more frequent in tobacco users than in
controls. Smoker’s palate, tobacco pouch keratosis, and leukoplakia were commonly noted
mucosal lesions. The mean values of the parameters of the DMFT score (3.560), CPI score
(2.190), and loss of attachment score (0.542) were higher among tobacco users, and it was
statistically significant (P value < 0.05). Out of 250 patients, 42 had suspicious lesions. It
included seven cases of oral submucous fibrosis (OSMF), two cases of tobacco pouch
keratosis, and eight cases of leukoplakia. Toluidine blue staining and biopsy were performed.
Histopathological examination of suspicious lesions revealed hyperkeratosis, various grades
of epithelial dysplasia, and differing inflammatory responses. Out of 42 biopsied cases, there
were two cases of hyperkeratosis with severe epithelial dysplasia, four cases of
hyperkeratosis with moderate epithelial dysplasia, two cases of hyperkeratosis with mild
dysplasia, two cases of superficially invasive squamous cell carcinoma, five cases of
advanced OSMF, and two cases of moderately advanced OSMF.

Conclusion: Tobacco usage produces visible changes in dentition and latent alterations in the
oral mucosa. Suspicious lesions should always be referred for histopathological examination
to identify oral potentially malignant disorders and oral cancer so that prompt treatment could
be initiated. Patient education is mandatory to avoid the usage of tobacco in any form.

Keywords: malignant transformation, toluidine blue, oral lesions, biopsy, oral cancer, oral
potentially malignant disorders, india, rajasthan, tobacco chewing, tobacco smoking
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Introduction

In a high-risk country like India, oral cancer is in first place among males and third place
among females. Its incidence is very high (20 cases in 100,000) [1]. The World Health
Organization (WHO) has reported that approximately 13% of all deaths in India could be
attributed to tobacco usage and that it accounts for more than 1.5 million deaths annually.
Tobacco consumption varies between urban and rural populations with differing intensity
among socioeconomic groups [2].

Tobacco, areca nut, and alcohol usage are the main etiological factors for oral cancer [3]. Oral
potentially malignant disorders (OPMDs) comprising diverse oral mucosal lesions have an
increased risk of malignant transformation than normal. The frequently encountered OPMD
includes leukoplakia, proliferative verrucous leukoplakia, erythroplakia, oral submucous
fibrosis (OSMF), lichen planus, and oral lichenoid lesions [4].

The prevalence of OPMD has been studied across the Indian subcontinent [4-15].
Karthikeyan et al. have also studied the changes in normal oral mucosa due to smoking and
chewing tobacco [11]. A literature search revealed limited studies on Uttar Pradesh
populations. Hence, our study was done to identify the oral changes associated with tobacco
usage among residents of rural Kanpur, Uttar Pradesh

Materials and methods

This was a cross-sectional clinicopathological study conducted among the residents of
residents of rural Kanpur, Uttar Pradesh, using pre-structured questionnaires and detailed oral
examination. Stratified cluster random sampling was taken from four zones:
outer,central,northern,southern. The study was conducted in accordance with the Declaration
of Helsinki, and ethical clearance was obtained.

Inclusion criteria were both males and females aged above 15 years who are ready to disclose
their habits and consent for oral examination and biopsy if needed. They should have had the
tobacco habit for a minimum period of 12 months and still actively continuing the habit.
Exclusion criteria were subjects below 15 years of age, subjects who did not want to disclose
their deleterious habits, and who did not consent to oral examination and biopsy.

A total of 100 patients with a previous 12-month history of tobacco usage were enrolled
in the study after obtaining informed consent. Age- and gender-matched controls were also
evaluated to correlate the clinical findings. Complete details of the patients were recorded,
including age, sex, tobacco habit (smoking/chewing/both), alcohol consumption, and
previous treatment if any.

The oral examination was performed with mouth mirrors under proper illumination. Dental
findings, the Oral Hygiene Index-Simplified (OHI-S), the Decayed-Missing-Filled Teeth
(DMFT) index, the Community Periodontal Index (CPI), loss of attachment, and presence of
oral mucosal changes, if any, were documented. The sites of the lesions were recorded as
buccal mucosa, tongue, floor of the mouth, alveolar ridge, gingivobuccal sulcus, retromolar
trigone, palate, lip, and pharynx/peritonsillar region.

Suspicious lesions were photographed and stained with toluidine blue, a biopsy was
performed, and histopathological evaluation was done using routine hematoxylin and eosin
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(H&E) staining. The epithelium and connective tissue were assessed for the nature of
keratinization, features of epithelial dysplasia (both cellular changes and architectural
changes), nature of underlying stroma, and inflammatory components. The basement
membrane integrity was evaluated for any discontinuity or breach.

The tabulated results were statistically analyzed using the Statistical Package for the Social
Sciences (SPSS) version 21.0 (IBM SPSS Statistics, Armonk, NY, USA) for significance. AP
value of <0.05 was considered to be statistically significant.

Results

A total of 250 patients residing in rural Kanpur, Uttar Pradesh India, were included in the
study. The age range of the included samples was 14-75 years, with a mean age of 47.5 years.
Of the patients, 60% were males and 40% were females.

Tobacco was used both in smoked and smokeless forms. Bidi and cigarette smoking were
identified in 56% of the study group. Tobacco chewing with commercially available sachets
was noted in 44% of the study group. In our study, patients with tobacco smoking and
tobacco chewing showed oral lesions affecting the teeth and mucosa.

Overall oral hygiene was poorer in tobacco users than in the control group. The mean OHI-S
score was 4.4 among tobacco users, while it was 1.4 in the control group (Figure 1).

Figure 1: Clinical picture of Extrinsic dental stains and poor oral hygiene in a tobacco user

Attrition (46%), abrasion (34%), and erosion (28%) of teeth were more frequent in tobacco
users, especially tobacco chewers, than in control groups. Extrinsic stains (92%) were more
frequent among tobacco users (Figure 1 and Figure 2).

Figure 2: Clinical picture of Leukoplakia on the right ventral surface of the tongue along
with attrition, staining, and erosion of mandibular anterior teeth
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The mean DMFT score was higher among tobacco users (3.560), whereas it was only 1.45 in
the control group. The mean CPI score was higher among tobacco users (2.190) than the
control group (1.241). The mean loss of attachment score was higher among tobacco users
(0.542) than the control group (1.241). These values were statistically significant with a P
value of <0.05.

Twenty-eight patients showed oral mucosal lesions. The sites involved were the palate (n =
11), buccal mucosa (n = 15), and tongue (n = 2). Oral mucosal lesions including smoker’s
palate (11%), tobacco pouch keratosis (2%), leukoplakia (8%) (Figure 2), and oral
submucous fibrosis (OSMF) (7%) (Figure 3)were commonly noted among tobacco
users (Table 1).

Table 1
Types of oral mucosal lesions
Case distribution of different oral mucosal lesions

OSMF: oral submucous fibrosis

Type of oral mucosal lesions Number of cases (n = 28)

Leukoplakia 8
OSMF 7
Tobacco pouch keratosis 2
Smoker’s palate 11

Figure 3: Clinical picture of Fibrotic bands of the left buccal mucosa, dental plaque, and
debris with staining noted in a patient with oral submucous fibrosis

Out of 100 patients, 17 had suspicious lesions with toluidine blue staining, and a biopsy was
performed. It included seven cases of OSMF, two cases of tobacco pouch keratosis, and eight
cases of leukoplakia.
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Histopathological examination of the suspicious lesions revealed hyperkeratosis, various
grades of epithelial dysplasia, carcinomatous change, and differing inflammatory responses
(Table 2).

Table 2
Histopathological findings
Various histopathological findings of the 17 biopsies

OSMF: oral submucous fibrosis

Histopathology Number of patients (n = 17)
Hyperkeratosis with severe epithelial dysplasia 2
Hyperkeratosis with moderate epithelial dysplasia 4
Hyperkeratosis with mild epithelial dysplasia 2

OSMF with well-differentiated squamous cell carcinoma 1

OSMF with moderate epithelial dysplasia 2
OSMF with mild epithelial dysplasia 1
Superficially invasive squamous cell carcinoma 2
OSMF 2

Out of the 17 biopsied cases, two cases showed hyperkeratosis with severe epithelial
dysplasia, four cases showed hyperkeratosis with moderate epithelial dysplasia, two cases
showed hyperkeratosis with mild dysplasia, two cases showed superficially invasive
squamous cell carcinoma (Figure 4), five cases showed advanced OSMF, and two cases
showed moderately advanced OSMF.

Figure 4: Photomicrograph of Dysplastic epithelium along with early invasive squamous cell
carcinoma (H&E: 40X) H&E: hematoxylin and eosin
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We also found that out of five advanced OSMF cases, one case also showed well-
differentiated squamous cell carcinoma (Figure 5), one case had moderate epithelial
dysplasia, and one case had mild epithelial dysplasia. Out of two moderately advanced
OSMF cases, one case also had moderate epithelial dysplasia (Figure 6).

Figure 5: Photomicrograph of Malignant epithelial islands with keratin pearl formation in
well-differentiated squamous cell carcinoma (H&E: 10x)H&E: hematoxylin and eosin

VST,

Figure 6: Photomicrograph of Dysplastic epithelium with hyalinized connective tissue in oral
submucous fibrosis (H&E: 40x) H&E: hematoxylin and eosin

Discussion

Oral health is influenced by deleterious oral habits such as tobacco smoking and chewing.
The oral mucosa responds by increasing epithelial thickness and keratinization. Tobacco in
any form contains dangerous nitrosamines that are implicated in carcinogenesis [6]. Areca nut
is also highly addictive, and it contains carcinogenic alkaloids [16]. Based on the type,
duration, and frequency of tobacco usage, dysplastic changes begin within epithelial cells and
could progress to OPMD and ultimately into oral cancer [6].

Kumbhalwar et al. have reported in their meta-analysis that the majority of the prevalence
studies have been performed in southern states of India [2]. Most of the studies were
performed in specific groups such as fishermen or urban or rural populations or patients
reporting to a dental college. Our study was conducted in Sri Ganganagar, Rajasthan, which
comes under the semi-urban subtype, and only residents were included.
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Krishna Priya et al. reported that 42.4% of oral mucosal lesions are associated with tobacco
and alcohol habits [9]. Kumbhalwar et al. have reported a 5%-6% of leukoplakia and 4%-6%
of OSMF in their systematic review and meta-analysis [2]. In our study, 8% were leukoplakia
cases and 7% were OSMF cases.

A biopsy is considered the gold standard for diagnosis, but the clinician should be able to
differentiate OPMD from reactive or inflammatory diseases. In vivo staining with toluidine
blue, Lugol’s iodine, crystal violet, acetic acid staining, oral exfoliative cytology,
autofluorescence, and chemiluminescence are utilized for such situations [6,12,17,18]. We
have performed a biopsy for all suspicious lesions identified in our study.

Vijayakumar et al. reported 92.6% sensitivity and 67.9% specificity of toluidine blue staining
[17]. The limitations of toluidine blue staining are that hyperkeratotic lesions may show false-
negative results and ulcerated lesions can show false-positive results. Hence, the combination
of toluidine blue staining with histopathological confirmation will improve its diagnostic
validity [17,18]. In our study, all cases were subjected to toluidine blue staining and were
histopathologically evaluated.

Samatha et al. reported that 50 out of 76 tobacco-related lesions showed dysplastic features
[12]. In our study, 12 of 17 cases had epithelial dysplasia. Muthukrishnan et al. reported that
OPMD has a higher risk of the occurrence of oral cancer in the lip and oral cavity [19]. locca
et al. reported that 9.5% of leukoplakia cases and 5.2% of OSMF cases showed malignant
transformation [4]. In our study, three cases showed malignant transformation, of which two
were leukoplakia and one was OSMF.

Post treatment complications are observed after surgical intervention, radiotherapy, and
chemotherapy [20]. Newer techniques with nanoparticles and natural active ingredients could
play a potential role in the future [21-24]. Increasing trends of oral cancer incidence among
Indian men and women could be mitigated by widespread public awareness campaigns
against the ill effects of tobacco usage, thereby reducing the risk factors associated with oral
carcinogenesis [25,26].

Sarode et al. reported that OSMF showing basal cell layer hyperplasia, abnormal superficial
mitosis, alterations in nuclear/cytoplasmic ratio, and hyperchromasia have increased risk for
malignant transformation [27]. Such patients should be kept under strict follow-up for early
identification and prompt management.

Conclusions

Our findings show that tobacco usage is widely seen in both smoked and chewable forms.
Oral mucosal lesions including OPMD and dental lesions such as extrinsic stains, attrition,
abrasion, and erosion are evident in this population. It is shocking to see that many OPMDs
showed features of severe dysplasia, early invasive squamous cell carcinoma, and well-
differentiated squamous cell carcinoma. Hence, regular dental checkups should be
emphasized to identify potential risk factors, educate the public, and minimize the morbidity
associated with oral cancer. Multicenter studies within Rajasthan along with longitudinal
follow-up will provide valuable information about tobacco usage, associated oral lesions, its
rate of progression, and malignant conversion ratios. Due to regional variations in diet and
climatic conditions, this study will also help in planning public awareness campaigns against
tobacco usage.

17750


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9897703/#REF9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9897703/#REF2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9897703/#REF6
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9897703/#REF12
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9897703/#REF17
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9897703/#REF18
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9897703/#REF17
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9897703/#REF17
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9897703/#REF18
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9897703/#REF12
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9897703/#REF19
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9897703/#REF4
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9897703/#REF20
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9897703/#REF21
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9897703/#REF24
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9897703/#REF25
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9897703/#REF26
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9897703/#REF27

IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

ISSN PRINT 2319 1775 Online 2320 7876
Research Paper © 2012 IJFANS. All Rights Reserved

References

1. A novel mobile health approach to early diagnosis of oral cancer. Birur NP, Patrick S, Bajaj
S, et al. https://pubmed.ncbi.nim.nih.gov/30287715/ J Contemp Dent Pract. 2018;19:1122—
1128. [PMC free article] [PubMed] [Google Scholar]

2. Prevalence of precancerous lesions and conditions in India: a systematic review and meta-
analysis. Kumbhalwar A, Shetiya SH, Kakodkar P, Mehta V, Mathur A, Porwal P. World J
Methodol. 2022;12:293-304. [PMC free article] [PubMed] [Google Scholar]

3. Epidemiologic trends in head and neck cancer and aids in diagnosis. Vigneswaran N,
Williams MD. Oral Maxillofac Surg Clin North Am. 2014;26:123-141. [PMC _ free
article] [PubMed] [Google Scholar]

4. Potentially malignant disorders of the oral cavity and oral dysplasia: a systematic review
and meta-analysis of malignant transformation rate by subtype. locca O, Sollecito TP, Alawi
F, et al. https://doi.org/10.1002/hed.26006. Head Neck. 2020;42:539-555. [PubMed] [Google
Scholar]

5. Assessment of relationship of ABO blood groups in oral cancer patients - a retrospective
study. Verma P, Kumar A, Dixit S, Mohan K, Gupta N, Mandal G. Ann Maxillofac
Surg. 2021;11:80-85. [PMC free article] [PubMed] [Google Scholar]

6. A study on oral mucosal changes among tobacco users. Ramasamy J, Sivapathasundharam
B.J Oral Maxillofac Pathol. 2021;25:470-477. [PMC free article] [PubMed] [Google
Scholar]

7. Prevalence of oral mucosal lesions among chewing tobacco users: a cross-sectional study.
Reddy SS, Prashanth R, Yashodha Devi BK, Chugh N, Kaur A, Thomas N. Indian J Dent
Res. 2015;26:537-541. [PubMed] [Google Scholar]

8. Effect of frequency and duration of tobacco use on oral mucosal lesions - a cross-sectional
study among tobacco users in Hyderabad, India. Aishwarya KM, Reddy MP, Kulkarni S,
Doshi D, Reddy BS, Satyanarayana D. Asian Pac J Cancer Prev. 2017;18:2233-2238. [PMC
free article] [PubMed] [Google Scholar]

9. Evaluation of the prevalence of oral mucosal lesions in a population of eastern coast of
South India. Krishna Priya M, Srinivas P, Devaki T.J Int Soc Prev Community
Dent. 2018;8:396-401. [PMC free article] [PubMed] [Google Scholar]

10. Prevalence of oral mucosal lesions in dental patients with tobacco smoking, chewing, and
mixed habits: a cross-sectional study in South India. Patil PB, Bathi R, Chaudhari S. J Family
Community Med. 2013;20:130-135. [PMC free article] [PubMed] [Google Scholar]

11. Stromal changes in apparently normal mucosa of smokers and pan chewers - a multi-
parametric approach. Karthikeyan R, Reddy BS, Sherlin
HJ. https://periodicos.sbu.unicamp.br/ojs/index.php/bjos/article/view/8642734 Braz J Oral
Sci. 2008;7:1602—-1608. [Google Scholar]

12. Clinicopathologic evaluation of lesions associated with tobacco usage. Samatha Y, Sankar
AJ, Ganapathy KS, Srinivas K, Ankineedu D, Choudary AL.J Contemp Dent
Pract. 2014;15:466-472. [PubMed] [Google Scholar]

17751


https://pubmed.ncbi.nlm.nih.gov/30287715/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6455929/
https://pubmed.ncbi.nlm.nih.gov/30287715
https://scholar.google.com/scholar_lookup?journal=J+Contemp+Dent+Pract&title=A+novel+mobile+health+approach+to+early+diagnosis+of+oral+cancer&volume=19&publication_year=2018&pages=1122-1128&pmid=30287715&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9350727/
https://pubmed.ncbi.nlm.nih.gov/36159096
https://scholar.google.com/scholar_lookup?journal=World+J+Methodol&title=Prevalence+of+precancerous+lesions+and+conditions+in+India:+a+systematic+review+and+meta-analysis&volume=12&publication_year=2022&pages=293-304&pmid=36159096&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4040236/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4040236/
https://pubmed.ncbi.nlm.nih.gov/24794262
https://scholar.google.com/scholar_lookup?journal=Oral+Maxillofac+Surg+Clin+North+Am&title=Epidemiologic+trends+in+head+and+neck+cancer+and+aids+in+diagnosis&volume=26&publication_year=2014&pages=123-141&pmid=24794262&
https://doi.org/10.1002/hed.26006
https://pubmed.ncbi.nlm.nih.gov/31803979
https://scholar.google.com/scholar_lookup?journal=Head+Neck&title=Potentially+malignant+disorders+of+the+oral+cavity+and+oral+dysplasia:+a+systematic+review+and+meta-analysis+of+malignant+transformation+rate+by+subtype&volume=42&publication_year=2020&pages=539-555&pmid=31803979&
https://scholar.google.com/scholar_lookup?journal=Head+Neck&title=Potentially+malignant+disorders+of+the+oral+cavity+and+oral+dysplasia:+a+systematic+review+and+meta-analysis+of+malignant+transformation+rate+by+subtype&volume=42&publication_year=2020&pages=539-555&pmid=31803979&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8407619/
https://pubmed.ncbi.nlm.nih.gov/34522659
https://scholar.google.com/scholar_lookup?journal=Ann+Maxillofac+Surg&title=Assessment+of+relationship+of+ABO+blood+groups+in+oral+cancer+patients+-+a+retrospective+study&volume=11&publication_year=2021&pages=80-85&pmid=34522659&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8859573/
https://pubmed.ncbi.nlm.nih.gov/35281158
https://scholar.google.com/scholar_lookup?journal=J+Oral+Maxillofac+Pathol&title=A+study+on+oral+mucosal+changes+among+tobacco+users&volume=25&publication_year=2021&pages=470-477&pmid=35281158&
https://scholar.google.com/scholar_lookup?journal=J+Oral+Maxillofac+Pathol&title=A+study+on+oral+mucosal+changes+among+tobacco+users&volume=25&publication_year=2021&pages=470-477&pmid=35281158&
https://pubmed.ncbi.nlm.nih.gov/26672428
https://scholar.google.com/scholar_lookup?journal=Indian+J+Dent+Res&title=Prevalence+of+oral+mucosal+lesions+among+chewing+tobacco+users:+a+cross-sectional+study&volume=26&publication_year=2015&pages=537-541&pmid=26672428&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5697486/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5697486/
https://pubmed.ncbi.nlm.nih.gov/28843261
https://scholar.google.com/scholar_lookup?journal=Asian+Pac+J+Cancer+Prev&title=Effect+of+frequency+and+duration+of+tobacco+use+on+oral+mucosal+lesions+-+a+cross-sectional+study+among+tobacco+users+in+Hyderabad,+India&volume=18&publication_year=2017&pages=2233-2238&pmid=28843261&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6187880/
https://pubmed.ncbi.nlm.nih.gov/30430065
https://scholar.google.com/scholar_lookup?journal=J+Int+Soc+Prev+Community+Dent&title=Evaluation+of+the+prevalence+of+oral+mucosal+lesions+in+a+population+of+eastern+coast+of+South+India&volume=8&publication_year=2018&pages=396-401&pmid=30430065&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3748648/
https://pubmed.ncbi.nlm.nih.gov/23983566
https://scholar.google.com/scholar_lookup?journal=J+Family+Community+Med&title=Prevalence+of+oral+mucosal+lesions+in+dental+patients+with+tobacco+smoking,+chewing,+and+mixed+habits:+a+cross-sectional+study+in+South+India&volume=20&publication_year=2013&pages=130-135&pmid=23983566&
https://periodicos.sbu.unicamp.br/ojs/index.php/bjos/article/view/8642734
https://scholar.google.com/scholar_lookup?journal=Braz+J+Oral+Sci&title=Stromal+changes+in+apparently+normal+mucosa+of+smokers+and+pan+chewers+-+a+multi-parametric+approach&volume=7&publication_year=2008&pages=1602-1608&
https://pubmed.ncbi.nlm.nih.gov/25576115
https://scholar.google.com/scholar_lookup?journal=J+Contemp+Dent+Pract&title=Clinicopathologic+evaluation+of+lesions+associated+with+tobacco+usage&volume=15&publication_year=2014&pages=466-472&pmid=25576115&

IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

ISSN PRINT 2319 1775 Online 2320 7876

Research Paper © 2012 IJFANS. All Rights Reserved

13. Smokeless tobacco use and related oral mucosal changes in Bengali Women.
Bhattacharjee T, Mandal P, Gangopadhyay S.J Family Med Prim Care. 2020;9:2741-
2746. [PMC free article] [PubMed] [Google Scholar]

14. Epidemiological profile and clinical characteristics of oral potentially malignant disorders
and oral squamous cell carcinoma: a pilot study in Bidar and Gulbarga Districts, Karnataka,
India. Kumar GK, Abidullah M, Elbadawi L, Dakhil S, Mawardi H.J Oral Maxillofac
Pathol. 2019;23:90-96. [PMC free article] [PubMed] [Google Scholar]

15. The insight for initiation and maintenance of areca nut chewing habit and its effects on
oral health status among school age population in western Rajasthan, India. Singhvi A, Joshi
A, Bagul N, Bhatia S, Singh G, Gupta R.J Clin Diagn Res. 2016;10:0-8. [PMC free
article] [PubMed] [Google Scholar]

16. Areca nut chewing: initiation, addiction, and harmful effects emphasizing the barriers and
importance of cessation. Athukorala 1A, Tilakaratne WM, Jayasinghe RD.J
Addict. 2021;2021:9967097. [PMC free article] [PubMed] [Google Scholar]

17. Role of toluidine blue staining in suspicious lesions of oral cavity and oropharynx.
Vijayakumar V, Reghunathan D, Edacheriyan B, Mukundan A. Indian J Otolaryngol Head
Neck Surg. 2019;71:142-146. [PMC free article] [PubMed] [Google Scholar]

18. Oral changes associated with tobacco use. Taybos G. Am J Med Sci. 2003;326:179—
182. [PubMed] [Google Scholar]

19. Oral health consequences of smokeless tobacco use. Muthukrishnan A, Warnakulasuriya
S. Indian J Med Res. 2018;148:35-40. [PMC free article] [PubMed] [Google Scholar]

20. Oral potentially malignant disorders: a consensus report from an international seminar on
nomenclature and classification, convened by the WHO Collaborating Centre for Oral
Cancer. Warnakulasuriya S, Kujan O, Aguirre-Urizar JM, et al. Oral Dis. 2021;27:1862—
1880. [PubMed] [Google Scholar]

21. Oral mucositis and microbial colonization in oral cancer patients undergoing radiotherapy
and chemotherapy: a prospective analysis in a tertiary care dental hospital. Subramaniam N,
Muthukrishnan A. J Investig Clin Dent. 2019;10:0. [PubMed] [Google Scholar]

22. Azadirachta indica: a herbal panacea in dentistry - an update. Lakshmi T, Krishnan V,
Rajendran R, Madhusudhanan  N. Pharmacogn  Rev. 2015;9:41-44. [PMC  free
article] [PubMed] [Google Scholar]

23. Antibacterial and antioxidant potential of biosynthesized copper nanoparticles mediated
through Cissus arnotiana plant extract. Rajeshkumar S, Menon S, Venkat Kumar S, et al. J
Photochem Photobiol B. 2019;197:111531. [PubMed] [Google Scholar]

24. Synthesis of Zinc oxide nanoparticles from Marsdenia tenacissima inhibits the cell
proliferation and induces apoptosis in laryngeal cancer cells (Hep-2) Wang Y, Zhang Y, Guo
Y, et al. J Photochem Photobiol B. 2019;201:111624. [PubMed] [Google Scholar]

25. Oral cancer incidence trends in Delhi (1990-2014): an alarming scenario. Kumar A, Popli
G, Bhat S, Mohan S, Sowdepalli A, Kumari K. South Asian J Cancer. 2019;8:116-119. [PMC
free article] [PubMed] [Google Scholar]

17752


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7491812/
https://pubmed.ncbi.nlm.nih.gov/32984118
https://scholar.google.com/scholar_lookup?journal=J+Family+Med+Prim+Care&title=Smokeless+tobacco+use+and+related+oral+mucosal+changes+in+Bengali+Women&volume=9&publication_year=2020&pages=2741-2746&pmid=32984118&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6503790/
https://pubmed.ncbi.nlm.nih.gov/31110423
https://scholar.google.com/scholar_lookup?journal=J+Oral+Maxillofac+Pathol&title=Epidemiological+profile+and+clinical+characteristics+of+oral+potentially+malignant+disorders+and+oral+squamous+cell+carcinoma:+a+pilot+study+in+Bidar+and+Gulbarga+Districts,+Karnataka,+India&volume=23&publication_year=2019&pages=90-96&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5198449/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5198449/
https://pubmed.ncbi.nlm.nih.gov/28050496
https://scholar.google.com/scholar_lookup?journal=J+Clin+Diagn+Res&title=The+insight+for+initiation+and+maintenance+of+areca+nut+chewing+habit+and+its+effects+on+oral+health+status+among+school+age+population+in+western+Rajasthan,+India&volume=10&publication_year=2016&pages=0-8&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8192186/
https://pubmed.ncbi.nlm.nih.gov/34123457
https://scholar.google.com/scholar_lookup?journal=J+Addict&title=Areca+nut+chewing:+initiation,+addiction,+and+harmful+effects+emphasizing+the+barriers+and+importance+of+cessation&volume=2021&publication_year=2021&pages=9967097&pmid=34123457&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6848367/
https://pubmed.ncbi.nlm.nih.gov/31741949
https://scholar.google.com/scholar_lookup?journal=Indian+J+Otolaryngol+Head+Neck+Surg&title=Role+of+toluidine+blue+staining+in+suspicious+lesions+of+oral+cavity+and+oropharynx&volume=71&publication_year=2019&pages=142-146&pmid=31741949&
https://pubmed.ncbi.nlm.nih.gov/14557730
https://scholar.google.com/scholar_lookup?journal=Am+J+Med+Sci&title=Oral+changes+associated+with+tobacco+use&volume=326&publication_year=2003&pages=179-182&pmid=14557730&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6172921/
https://pubmed.ncbi.nlm.nih.gov/30264752
https://scholar.google.com/scholar_lookup?journal=Indian+J+Med+Res&title=Oral+health+consequences+of+smokeless+tobacco+use&volume=148&publication_year=2018&pages=35-40&pmid=30264752&
https://pubmed.ncbi.nlm.nih.gov/33128420
https://scholar.google.com/scholar_lookup?journal=Oral+Dis&title=Oral+potentially+malignant+disorders:+a+consensus+report+from+an+international+seminar+on+nomenclature+and+classification,+convened+by+the+WHO+Collaborating+Centre+for+Oral+Cancer&volume=27&publication_year=2021&pages=1862-1880&pmid=33128420&
https://pubmed.ncbi.nlm.nih.gov/31454171
https://scholar.google.com/scholar_lookup?journal=J+Investig+Clin+Dent&title=Oral+mucositis+and+microbial+colonization+in+oral+cancer+patients+undergoing+radiotherapy+and+chemotherapy:+a+prospective+analysis+in+a+tertiary+care+dental+hospital&volume=10&publication_year=2019&pages=0&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4441161/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4441161/
https://pubmed.ncbi.nlm.nih.gov/26009692
https://scholar.google.com/scholar_lookup?journal=Pharmacogn+Rev&title=Azadirachta+indica:+a+herbal+panacea+in+dentistry+-+an+update&volume=9&publication_year=2015&pages=41-44&pmid=26009692&
https://pubmed.ncbi.nlm.nih.gov/31212244
https://scholar.google.com/scholar_lookup?journal=J+Photochem+Photobiol+B&title=Antibacterial+and+antioxidant+potential+of+biosynthesized+copper+nanoparticles+mediated+through+Cissus+arnotiana+plant+extract&volume=197&publication_year=2019&pages=111531&pmid=31212244&
https://pubmed.ncbi.nlm.nih.gov/31722283
https://scholar.google.com/scholar_lookup?journal=J+Photochem+Photobiol+B&title=Synthesis+of+Zinc+oxide+nanoparticles+from+Marsdenia+tenacissima+inhibits+the+cell+proliferation+and+induces+apoptosis+in+laryngeal+cancer+cells+(Hep-2)&volume=201&publication_year=2019&pages=111624&pmid=31722283&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6498723/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6498723/
https://pubmed.ncbi.nlm.nih.gov/31069193
https://scholar.google.com/scholar_lookup?journal=South+Asian+J+Cancer&title=Oral+cancer+incidence+trends+in+Delhi+(1990-2014):+an+alarming+scenario&volume=8&publication_year=2019&pages=116-119&pmid=31069193&

IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

ISSN PRINT 2319 1775 Online 2320 7876

Research Paper © 2012 IJFANS. All Rights Reserved

26. Prevalence of tobacco-associated oral mucosal lesion in Hazaribagh population: a cross-
sectional study. Choudhary A, Kesarwani P, Chakrabarty S, Yadav VK, Srivastava P. J Family
Med Prim Care. 2022;11:4705-4710. [PMC free article] [PubMed] [Google Scholar]

27. Dysplastic features relevant to malignant transformation in atrophic epithelium of oral
submucous fibrosis: a preliminary study. Sarode SC, Chaudhary M, Gadbail A, Tekade S,
Patil S, Sarode GS. J Oral Pathol Med. 2018;47:410-416. [PubMed] [Google Scholar]

17753


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9638602/
https://pubmed.ncbi.nlm.nih.gov/36352979
https://scholar.google.com/scholar_lookup?journal=J+Family+Med+Prim+Care&title=Prevalence+of+tobacco-associated+oral+mucosal+lesion+in+Hazaribagh+population:+a+cross-sectional+study&volume=11&publication_year=2022&pages=4705-4710&pmid=36352979&
https://pubmed.ncbi.nlm.nih.gov/29478271
https://scholar.google.com/scholar_lookup?journal=J+Oral+Pathol+Med&title=Dysplastic+features+relevant+to+malignant+transformation+in+atrophic+epithelium+of+oral+submucous+fibrosis:+a+preliminary+study&volume=47&publication_year=2018&pages=410-416&pmid=29478271&

