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Aims: This cross-sectional study was conducted to correlate the clinical picture, causative
factors of leukoplakia with its histopathology in the patients of Garhwal hill region.
Materials and Methods: The study was carried out on indoor and outdoor patients of Department
of Otorhinolaryngology, HNB Base Hospital, Srinagar, Garhwal, Uttarakhand. Patients were
interviewed by a predesigned questionnaire and clinically examined. Finally, histopathological
examination was done by using proper technique. Statistical Analysis: The data were
analyzed by using SPSS version 15. Results: The sample consisted of 90 patients were
evaluated. Minimum age of presentation was 18 years while the maximum was 65 years. The
majority of patients were in age group of 31-40 years, with male predominance. Majority of
cases were of minimum dysplasia and minimum of carcinoma in situ (CIS). Buccal mucosa
is the most common site for leukoplakia, while hard palate is the least common site. One
case of CIS was reported in buccal mucosa, while two cases of CIS were found in specialized
mucosa. Smoking and pan masala (in both types with or without tobacco mixed) had a direct
relation with the histological type of leukoplakia, as the amount and duration of consumption
increased, the severity of dysplasia increased. Conclusions: Majority of cases were males in
age group of 31-40 years. Probably, it was due to the addiction to smoking and pan masala
started early in this region. Severity of dysplasia was related to the amount and duration of
exposure to smoking and pan masala. Buccal mucosa was commonly involved because of
general human tendency of keeping pan masala in buccal region for a long duration.
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any other condition. The diagnosis is descriptive
one, with no etiological definition and a negative

Leukoplakia is defined as a white patch on the mucosa differentiation from other conditions. All known
that cannot be rubbed off and is not ascribable to  conditions presenting with whitish change in the mucosa

need to be excluded. A more recent WHO workshop,"
recommended abandoning the distinction between the
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still defined by exclusion of other known white or red

10.4103/0975-5950.127647 lesions. Hence, it is important to remember that all white

patches in the mouth are not leukoplakia and not every
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leukoplakia patch is precancerous. But still, leukoplakia
and erythroplakia are the most common potentially
malignant disorders. A variety of factors are attributed
to the etiology of oral leukoplakia, of which tobacco
consumption in any form is the most important factor.
Others being alcohol, syphilis, nutritional deficiency,
Candida, hormones, galvanism, industrial hazards, and
also, repeated mucosal trauma caused by irregular and
sharp teeth.

The study was carried out on indoor and outdoor
patients of Department of Otorhinolaryngology, HNB
Base Hospital, Srinagar, Garhwal, Uttarakhand, having
white patch in the oral cavity from September 2010 to
August 2011 for the period of 1 year. A predesigned
questionnaire was used and patients were interviewed
to exclude any other disease. Personal habits like tobacco
chewing, smoking, alcohol, and pan masala chewing
were noted. A thorough clinically examination of these
patients was done, evaluating their oral hygiene, status
of their dental structure and oral mucosa, and later,
detailed local examination of the lesion was also carried
out. Finally, biopsy was taken under aseptic precaution
in local anesthesia and was sent for histopathological
examination in the pathology department. The collected
data were analyzed by using graph pad and SPSS
version 15. In this study, those patients who were
suffering from the following diseases were excluded:
Nonspecific ulceration of mucosa

Erythroplakia

Submucosal fibrosis

Melanosis

Pemphigus vulgaris

Fordyce spots

White changes in mucosa arising from inflammatory
lesion

e Lingua geographic.

Ninety patients, both male and female were included in
this study. After proper clinical history and thorough
examination, histopathological study was done in all
cases. The results of this study in relation of history
as age, sex, and duration are presented in Tables 1-3,
respectively. It was correlated with their clinical
presentation. Histopathology relation with smoking
and pan masala consumption are presented in Tables 4
and 5. In cases with more than one leukoplakia patches,
biopsy was taken from the oldest patch because on
practical ground it is not possible all the time to take
multiple biopsies. The results so obtained were compiled

and tabulated in Table 6. The association between
various causative factors and clinical parameters with

Table 1: Histopathology in relation to age

Histopathological Age group (years) Total
type 11-20 21-30 31-40 41-50 51-60 61-70

A 03 11 12 11 10 02 49
B 02 11 04 03 04 05 29
C 00 00 08 01 00 00 09
CIS 00 01 02 00 00 00 03
Total 05 23 26 15 14 07 90

Chi-square=30.541, The Pvalue is 0.0101. Significant association, CIS: Carcinoma
in situ

Table 2: Histopathology in relation to sex

Histopathological Sex Total
type Female Male

A 05 44 49
B 10 19 29
C 04 05 09
CIS 01 02 03
Total 20(22.22%) 70 (77.78%) 90

Chi-square=9.403, The Pvalue is 0.0244. Significant association, CIS: Carcinoma
in situ

Table 3: Duration of existence of leukoplakia

Histopathological Duration of existence of leukoplakia Total
type Up to 6 6-12 13-18 >18
months months months months
A 33 04 00 12 49
B 17 05 00 07 29
C 08 01 00 00 09
CIS 02 00 00 01 03
Total 60 10 0 20 90
(66.67%) (11.11%) (22.22%)

Chi-square=4.977, The Pvalue is 0.5468. Not significant association,
CIS: Carcinoma in situ

Table 4: Histopathology and relation smoking

Histopathological Amount of smoking (per day) Total
type <10 sticks > 10 sticks Non-
per day per day smokers

A 22 [¢] 27 49
B 4 8 17 29
C 4 1 04 09
CIS 0 3 00 03
Total 30 12 48 90

(33.33%) (13.33%) (63.33%)

Chi-square=36.420, The Pvalue is 0.0001. Significant association, CIS: Carcinoma
in situ

Table 5: Histopathology and relation with the amount pan
masala consumption

Histopathological Pan masala amount (pouches per day) Total
type No pan masala 1-5 6-10 >10

A 40 09 00 00 49
B 20 07 02 00 29
C 04 01 03 01 09
CIS 00 00 00 03 03
Total 64 17 5 4 90

(71.11%) (18.89%) (5.56%) (4.44%)

Chi-square: 86.583, The Pvalue is <0.0001. Highly significant association,
CIS: Carcinoma in situ
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Table 6: Histopathology in relation to location of leukoplakia

Histopathological

type Lining Specialized Mastication
mucosa mucosa mucosa

(Buccal mucosa) (Tongue surface) (Hard palate)

Location of leukoplakia Total

A 41 07 01 49
B 26 00 03 29
C 05 00 04 09
CIS 01 02 00 03
Total 73 (81.11%) 09 (10%) 8 (08.89%) 90

Chi-square: 31.924, The Pvalue is <0.0001. Highly significant association,
CIS: Carcinoma in situ

histopathological findings was performed by performing
statistical analysis. Although it is a well-known fact that
the histological classification of oral leukoplakia lesions
is imperfect, which may involve subjectivity,!!! we have
used the classification of leukoplakia histologically, as
suggested by Liu et al.[?

¢ Leukoplakia mild degree of dysplasia (A)

* Leukoplakia with moderate degree of dysplasia(B)
e Leukoplakia with marked degree of dysplasia (C)
e Carcinoma in situ (CIS).

In our study, the majority of patients were between
the age group 31 and 40 years (26 cases, 28.8%) with
males (77.78%) predominance [Tables 1 and 2]. Higher
male percentage is due to higher prevalence of smoking
and pan masala chewing habit in them. According
to study by Shafer et al., common prevalence was
also found in males (69%).* In the present study,
no significant relation between the duration of white
patch and its histology could be secured [Table 3]
similar to previous studies.?! In the present study,
42 cases (46.67%) were smokers. It was also observed
that history of smoking of more than 10 sticks/day
for more than 10 years was present in all cases of CIS.
While only 22 cases (44.9%) of leukoplakia- type A were
smokers and all of them smoked less than 10 sticks/
day and only one case smoked for more than 10 years.
48 cases (53.3%) in present study were nonsmokers and
there was no case of CIS among nonsmokers [Table 4].
We can clearly conclude that smokers have a clear cut
and exposure related association with leukoplakia
development and later malignant transformation.
Peterson et al. observed that 15% of smokers had
leukoplakia, while only 0.3% of nonsmokers had
leukoplakia.®

In this region, endemic of pan masala chewing caused
a new trend. The pan masala is basically a flavored
and sweetened dry mixture of areca nut, catechu,
and slaked lime with or without tobacco. It has been
strongly implicated in recent increase in the incidence
of leukoplakia and other precancerous lesions even

after a short period of use.l’? In the present study,
26 cases (28.8%) were addicted to pan masala. It was
observed that the severity of dysplasia increased as the
amount and duration of pan masala chewing increased.
There were four cases (4.44%) who consumed more
than 10 pouches/day for over 10 years, out of which
three (3.33%) developed CIS and one case (1.76%)
developed type C histopathology [Table 5]. These
findings are in contradictory of the study of Gupta, who
did not find significant relation between the risk for
leukoplakia and the duration of exposure to the quid.®!

The present study showed buccal mucosa is the most
common site of leukoplakia comprising 73 cases (81%),
while mastication mucosa (hard palate) being the least
common site. Axell also reported that buccal mucosa
and commissure was the most frequently involved
site for leukoplakia followed by alveolar mucosa,
tongue, hard palate, and soft palate.”” These findings
are supported by Silverman who also observed that
buccal mucosa as the commonest site of Leukoplakia
and together with labial mucosa accounted for 91.5%
of the lesion."™ In buccal mucosa (lining mucosa),
only one case (1.36%) was of CIS, while in specialized
mucosa (tongue surface) two cases (2.2%) were of
CIS [Table 6]. These findings are also supported by
Silverman, who observed that the floor of mouth,
ventral, and lateral border of tongue were at higher
risk for malignant transformation.!'}

The results showed that leukoplakia was observed
more in males than in females (77.78%), and majority
of patients belonged to age group of 31-40 years. It was
seen that buccal mucosa is the most common site
of leukoplakia (81%). In buccal mucosa, only 1.36%
cases (only 1) were of CIS, while in specialized mucosa
22.2% cases were of CIS. A clear cut and direct relation
was observed between the duration of smoking and
its amount had a positive relation with leukoplakia
further, it was seen that 28.8% of cases were addicted
to pan masala and the severity of dysplasia increased
as the amount and duration of pan masala chewing
increased. Lack of any documentary and supportive
evidences related to this regional area regarding
etiopathology and causative factors prompted us to
carry out this study. The result of the present study
provides information on the prevalence of leukoplakia
and causative factors in the region of Garhwal region,
showing alarmingly increasing trend resembling to
other places and call for early preventive measures.
Government, NGO, and social reforms should be taken
up for stopping the tobacco menace in this area.
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