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ABSTRACT

Background: Oropharyngeal malignancies are the sixth leading cause of cancer worldwide. However, in India, oral and pharyngeal
cancers are the most common cancer among men. It has been well established that virtually all oral cancer are preceded by a visible
oral precursor lesions. Furthermore, the incidence of oral malignancies is higher among persons who use tobacco. We aimed to
study the association between the degree of dysplasia in potentially malignant disorders (PMDs) with the type and duration of
tobacco use. Materials and Methods: A record based cross-sectional study was conducted during February 2015. We included
all the PMDs diagnosed and biopsied in our institute between 2006 and 2013. The study variables such as sex, age, type, and
duration of tobacco habit were retrieved from the registers maintained in the Department of Oral Medicine and Radiology, and the
histopathological diagnosis was retrieved from the biopsy reports of the PMDs documented in the Department of Oral Pathology.
Lesions were classified as high-risk lesions (HRLs) or low-risk lesions (LRLs) based on the grade of cellular atypia and architectural
features. The data were analyzed using EpiData software. Results: Out of total 112 cases, 80 (71%) were males and majority were
older than 45 years (58%). About 64 (57%) reported use of any form of tobacco product. Of the tobacco users, 39 (65%) patients
had reported tobacco use for 10 or more years. About one-fifth had HRL, and the remaining had LRL. Increasing age, any form of
tobacco use (chewable or smoke form), tobacco smoking and longer duration of tobacco use were significantly associated with the
development of HRLs (P < 0.05). Conclusion: By this retrospective study, we concluded that HRLs were more common among people
who use any form of tobacco, either chewable or smoke form. Clearly, there is an increasing proportion of HRL with advancement

in age and the duration of tobacco use.
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INTRODUCTION

Oral and pharyngeal cancer, grouped together, is the
sixth most common cancer in the world.!! In the Indian
subcontinent, the incidence of oral cancer is the highest
among all cancers in men.? It is well known that oral
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cancer is preceded by visible oral precursors. The
following disorders are regarded as being potentially
malignant disorders (PMDs): Leukoplakia, erythroplakia,
oral submucous fibrosis (OSMF), palatal lesions in
reverse smokers, oral lichen planus, and discoid lupus
erythematosus. In addition, there is an increased risk of oral
cancer in patients suffering from rare inherited syndromes
such as Cowden syndrome, Xeroderma pigmentosum, and
Fanconi’s anemia, cases of prolonged immunodeficiency
due to prolonged use of immunosuppressive drugs or an
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underlying HIV infection and in chronic graft versus host
disease after stem cell transplantation.”! The prevalence
of OSMF ranged from 0.4% to 1.2%™" and the malignant
transformation rate varies from 7.6% to 40%.5¢ The
prevalence of leukoplakia varied from 0.2% to 4.9%" while
Petti ef al. reported the global prevalence to be 2.6%.®! The
malignant transformation of leukoplakia ranges from 3.6%
to 17.5%.011

Erythroplakia is rare and has an incidence of
0.02%-0.83%.1"%1 Villa et al. reported the global mean
prevalence of oral erythroplakia to be 0.11%.01 All
cases of erythroplakia show some degree of epithelial
dysplasia. Of which nearly half are invasive squamous
cell carcinoma, two-fifths are carcinoma in situ or severe
epithelial dysplasia and mild-to-moderate dysplasia
accounted for <10%.1"1 A malignant transformation rate
of 14.3%—66.7% was reported by Villa et al.['* Palatal
lesions were reported in 9.5% of reverse smokers and
has been associated with significant risk of malignant
transformation.

It is well-established that tobacco smoking and alcohol
consumption are important independent risk factors for
squamous cell carcinoma of the oral cavity and pharynx.!'¢!”!

Aims

Through this study, we aim to study the correlation between
the degree of dysplasia in PMDs with the type and the
duration of tobacco use.

MATERIALS AND METHODS

Study design, setting, and population

A record-based cross-sectional study was conducted during
February 2015 in a teaching Dental College Hospital in
Puducherry. This Institution caters to the needs of patients
not only from Puducherry but also from the neighboring
districts of Villupuram, Cuddalore, and Thiruvannamalai.
On an average, around 150 new patients visit the out-patient
Department of Oral Medicine and Radiology every day.
Patient who is clinically diagnosed to have premalignant
lesions in the oral cavity was subjected to biopsy and
histopathological examination of the biopsied tissue. We
included all the PMDs diagnosed and biopsied in our
hospital between 2006 and 2013.

Study variables and procedure

The study variables including the demographic data
sex, age, type, and duration of tobacco and areca nut
use were retrieved from the register maintained in the
Department of Oral Medicine and Radiology. Moreover,
the histopathological diagnosis was retrieved from
the biopsy reports of the PMDs documented in the
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Department of Oral Pathology. Histopathological reports
with the diagnosis of leukoplakia, erythroplakia, lichen
planus, and OSMF were included in the study. Invasive
carcinomas and other malignancies were excluded from
this study. The histopathological diagnoses were later
classified according to the WHO 2005 classification.$!"]
Based on the presence and the grading of cellular atypia
and architectural (thickness of dysplastic layers compared
with the total epithelial height), the lesions were classified
into the following categories: squamous hyperplasia,
mild dysplasia, moderate dysplasia, severe dysplasia,
and carcinoma in situ. Histopathological diagnosis was
then classified according to the binary system of grading
dysplasia as, low-risk lesion (LRL) (no/questionable/mild
dysplasia) and high-risk lesion (HRL) (moderate/severe
dysplasia/carcinoma in situ).[*!

Statistical analysis

The data were single entered and analyzed using EpiData
software (version 3.1 for data entry and version 2.2.2.182
for analysis, EpiData Association, Odense, Denmark).
Categorical variables such as gender, age group, type of
tobacco, duration of tobacco use, and provisional diagnosis
were expressed as a proportion. Chi-square test was used
to find the association between age, type of tobacco and
the duration of tobacco use with the occurrence of HRL.
Odds ratio with 95% confidence interval was calculated
for the risk of development of HRL. The level of statistical
significance was set as 0.05.

RESULTS

The sociodemographic characteristics of the study
participants are shown in Table 1. A total of 112 patients
with PMDs included in our analysis 80 (71%) were male
and the remaining 32 (29%) were female. We divided
the age of the patients into three categories as follows:
<45 years, 45-60 years, and >60 years. Of the total 112,
42% (n = 47) of the patients were <45 years and about
16% (n = 18) were aged >60 years. About 64 patients
had reported the use of any form of tobacco product
in the past. The majority of the tobacco users were
smokers (n = 41). Of the total 112, chewing tobacco
and chewing areca nut was reported by 29 (25.9%) and
27 (24.1%), respectively. About six patients reported
use of both smoke form as well as chewable form of
tobacco. The types of the chewable tobacco varied from
the traditional betel quid consisting of the leaf of the
betel vine wrapped around areca or betel nut (nut of
Areca catechu), slaked lime, catechu (extract of Acacia),
and tobacco. Other variants were Gutkha, Hans, Pan
Parag and other commercially available tobacco products.
All patients who reported tobacco smoking used either
beedi or cigarette. Nearly, two-third of the patients had
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been using tobacco for >10 years. The most common
provisional diagnosis was leukoplakia (38.4%), followed
by lichen planus (30.4%), and erythroleukoplakia (16.1%).

Table 1: Demographic and disease characteristics of the
study population (n=112)

Demographic and disease characteristics (n=112) Frequency (%)
Gender
Male 80 (71.4)
Female 32 (28.6)
Age group (years)
<45 47 (42.0)
46-60 47 (42.0)
>60 18 (16.0)
History of tobacco and areca nut use
Any form of tobacco 64 (57.1)
Tobacco chewing 29 (25.9)
Tobacco smoking 41 (36.6)
Areca nut chewing 27 (24.)
Tobacco use with areca nut 20 (17.9)
Duration of tobacco use (n=64), years
<5 8 (12.5)
5-10 14 (21.8)
11-20 24 (37.5)
>20 18 (28.2)
Provisional diagnosis
Leukoplakia 43 (38.4)
Lichen planus 34 (30.4)
Erythroleukoplakia 18 (16.1)
Oral submucous fibrosis 10 (8.9)
Erythroplakia 1(0.9)
Others 6 (5.4)
Category of lesion
HRL 25 (22.3)
LRL 87 (77.7)

Others include lichenoid reaction, erythematous candidiasis, and allergic stomatitis.
LRL: Low-risk lesion, HRL: High-risk lesion

The association between the different risk factors and the
occurrence of HRL is shown in Table 2. Of the total, about
25 (22.3%) had HRL, and the remaining 87 (77.7%) had
LRL according to the binary system of grading dysplasia.
There is a significant correlation between tobacco use
in any form and the occurrence of HRL with odds
ratio (95% confidence interval) of 3.8 (1.3-12.4). Smokers
had higher odds of having high-risk dysplastic lesions
than nonsmokers with an odds ratio of 2.8. Chewable
tobacco users had 1.9 times more risk of having HRL than
persons who did not use chewable form of tobacco, but the
association was not statistically significant. However, there
was no significant association between areca nut chewing
or tobacco use with areca nut with the development of
premalignant lesions. There was clearly an increasing
proportion of HRL in the age group 46-60 years. There
was a linear dose-response relationship between the
duration of tobacco use, and the occurrence of high-grade
dysplastic lesions and the association was statistically
significant (P = 0.023).

DISCUSSION

Two-third of oral squamous cell carcinoma (OSCC) occurs
in the developing countries.” An age-adjusted rate of oral
cancer in India is high that is, 20/100,000 population and
accounts for over 30% of all cancers in the country.! It
is well known that OSCC could be preceded by clinically
evident PMDs and oral leukoplakia is the most common
PMD clinically.??!

Table 2: Correlation of age and history of tobacco use with the degree of lesions: High-risk lesions include moderate and

severe dysplasia and carcinoma-in situ; low-risk lesions include lesions with mild or questionable dysplasia

Risk factors HRL (n=25) LRL (n=87) Total (n=112) OR (95% Cl) P
Age group (years)
<45 5 (10.6) 42 (89.4) 47 (100) Reference
46-60 16 (34.0) 31 (66.0) 47 (100) 4.3 (1.4-14.3) 0.006
>60 4 (22.2) 14 (77.8) 18 (100) 2.4 (0.5-10.6) 0.226
Any form of tobacco use
Yes 20 (31.2) 44 (68.8) 64 (100) 3.8 (1.3-12.4) 0.008
No 5 (10.4) 43 (89.6) 48 (100) Reference
Tobacco smoking
Yes 14 (34.1) 27 (65.9) 41 (100) 2.8 (1.2-7.2) 0.022
No 11 (15.5) 60 (84.5) 71 (100) Reference
Tobacco chewing
Yes 9 (31.0) 20 (69.0) 29 (100) 1.8 (0.7-4.9) 0.191
No 16 (19.3) 67 (80.7) 83 (100) Reference
Chewing arecanut
Yes 5 (18.5) 22 (81.5) 27 (100) 0.7 (0.2-2.1) 0.586
No 20 (23.5) 65 (76.5) 85 (100) Reference
Tobacco use with arecanut
Yes 4 (20.0) 16 (80.0) 20 (100) 0.8 (0.2-2.7) 0.783
No 21(22.8) 71(77.2) 92 (100) Reference
Duration of tobacco use (years)*
<5 1 (12.5) 7 (87.5) 8 (100) 1 0.023
6-10 2 (14.3) 12 (85.7) 14 (100) 1.2
11-20 9 (37.5) 15 (62.5) 24 (100) 4.2
>20 9 (50.0) 9 (50.0) 18 (100) 7.0

#Pvalue obtained by extended Mantel-Haenszel Chi-square for linear trend. OR: Odds ratio, Cl: Confidence interval, LRL: Low-risk lesions, HRL: High-risk lesions
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The diagnosis and grading of oral epithelial dysplasia are
subjective and has considerable inter- and intra-observer
variations in grading.! More recently, there has been
an attempt to more clearly define the criteria for grading
epithelial dysplasia. We have used a new scheme based on the
same morphological criteria used by the WHO classification
2005 (architecture and cytology changes) that grades the
lesions into either “Low risk” (no/questionable/mild) and
“High risk” (moderate/severe/carcinoma in situ) based on
scoring the features.!'#2!

In this study, leukoplakia (38.4%) was the most common
presentation as reported in the literature.®” More than half
of the patients with dysplastic lesions reported tobacco use.
Among tobacco users, smoke form of tobacco was the most
common form of tobacco used (64%), and smokeless form
was used by 29 (45%) patients. This finding is similar to the
data from GATS 2009 to 2010, where tobacco smoking (9.1%)
was more common than tobacco chewing (4.8%) in
Puducherry.™

The proportion of LRL (77.7%) was found to be higher than
that of HRLs (22.3%). In our study, people who used any
form of tobacco (either chewable or smoke form) had a
greater risk of developing HRL s, compared to those who
did not use tobacco. This finding reinforces the fact tobacco
serves as an important risk factor for developing oral
cancer as it contains >7000 different chemicals of which >60
chemicals are known carcinogens.®

On assessing the type of tobacco, we found that greater
proportion of patients developing HRL were tobacco
smokers than tobacco chewers. This finding is similar to
the other study from India.! This could be because of the
synergistic effect of localized elevation in the temperature
of the oral cavity, which may make the epithelium more
susceptible to genotoxic effect of tobacco products.
Benzopyrene and other polycyclic aromatic carcinogenic
agents in tobacco smoke are considered to increase the
prevalence and spectrum of TP53 mutations and smokers
have more p53 mutations than nonsmokers.?%!

The high incidence of oral cancer in India has been
attributed to the widespread tobacco usage among the
population either in chewable or smoke form. Tobacco has
traditionally been chewed in India as an ingredient of betel
quid or pan, which is a combination of betel leaf, areca nut,
and lime; however, in recent time, there is an increase in
consumption of commercial forms such as Gutkha, Khaini,
and Mawa. Smoking in the form of cigarettes is usually
restricted to the urban and higher socioeconomic strata,
whereas in the rural population and low socioeconomic
groups, tobacco is most commonly smoked in the form
of beedi.[*!
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In our study, it was also found that a steady increase in
the development of HRL was observed with increase in
duration which may be because tobacco use increases with
age and initiation of tobacco usage usually take place much
earlier in life. There exists a dose-response relationship
between the duration of tobacco use and occurrence of HRL.
The limitation of this study was the absence of a control
group and also that frequency of tobacco usage could not
be included due to inadequate documentation.

CONCLUSION

The results of our study are supportive of the fact that
tobacco consumption is one of the major etiological factors
in the development of HRLs (PMDs with moderate,
severe dysplasia, and carcinoma in situ). Premalignant
lesions developing in individuals with tobacco habit
show a greater tendency for structural and morphological
changes in the oral epithelium and hence may be at a
higher risk of malignant transformation. HRLs occur
more commonly among elderly. Although not statistically
significant, there is an increased risk of HRLs among
people with longer duration of tobacco use. Early detection
and intervention have the potential for decreasing the
incidence and considerably reduces the mortality and
morbidity of oral cancer, improving the overall survival of
the patient. It is obligatory for the health professional to be
knowledgeable about the risk factors, clinical presentation,
and pathogenesis of these PMDs. The clinicians including
dentists and physicians play a vital role not only in early
detection and management of these conditions but also in
creating awareness among the public about the deleterious
effects of tobacco and the vicious relationship of tobacco use
with the development of oral cancer.
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