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ABSTRACT

Background: Oral squamous cell carcinoma (OSCC) is one of the most common cancers in the world. Cigo-
rette smoking, gutka and pan are the most common addictions in Pakistan. This study is conducted to evalu-
ate the frequency of these risk factors (cigarette smoking, gutka and pan) and correlate it with histopatho-
logical grade of OSCC.The objective of the study is to evaluate the role of cigarette smoking, gutka and pan
consumption in the histopathological differentiation of Oral Squamous Cell Carcinoma.

Methods: A cross-sectional study was conducted. OSCC patients (n= 138) were recruited through purposive
sampling technique from Dental OPD of Ziauddin Dental College, Ziauddin Hospital, Karachi. A detailed
questionnaire was filled with information regarding patient’s medical history along with the daily consump-
fion of cigarefte, gutka and pan. Co-relations were studied between various continuous variables.
Cross-tabulations were performed between frequency of habits and different histopathological grades of
OSCC.

Results: In the present study, 138 OSCC patients, 108 (78.3%) males and 30 (21.7 %) females, were enrolled
and histopathologically diagnosed into well differentiated, moderately differenfiated and poorly differenti-
ated OSCC. Association of histopathological grades of OSCC with different age groups revealed moderate-
ly differentiated OSCC as the predominant histopathological differentiation in 30-39 years age group
(46.3%). Majority of OSCC cases with cigarette smoking and gutka consumption used these products with
frequency of > 15 packets per day, while, most of the pan consumers used 5-15 pan per day. All these
patients had poorly differentiated OSCC i.e. 48.7% cigarette smokers, 64.1% gutka and 43% pan consumers.

Conclusion: This study concludes that most of OSCC patients with habits of gutka, cigarette smoking and
pan were associated with poorly differenfiated carcinoma with more cases occurring in younger age
group. This point fo an alarming situation and se-rious thought should be given to early detection and
prevention.
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INTRODUCTION 1.5:1. Major risk factors are betel quid (paan), areca

nut, naswar, pan masala (gutka, mawa) and poor
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Oral cancer is a major cause of cancer death and
oral squamous cell carcinoma is the most common
fype '. In 2015 it is estimated that approximately
45,750 individuals will be diagnosed with oral
cancers and 8,650 are expected to die 2.The preva-
lence of oral cancer in Pakistan is around 10% 3.
Most of the cases have been diagnosed in the
middle and in older age groups, but in recent years,
many studies have shown increased incidence in
young age individuals also *. Males are affected
more than females with male to female ratio of

nuftrition . Tobacco is the main etiological factor for
oral cancer and cigarette smoking is the main form
of tobacco use. Tobacco contains N-nitroso com-
pounds, well-known carcinogens that plays an
important role in the malignant transformation of
oral cancer ¢. Gutka is a powdered combination of
arecanut, tobacco and slaked lime with many
spices and flavoring agents’. Pan also known as
betel quid, has four major ingredients: areca nuts,
fobacco and slaked lime wrapped in betel leaf. It
also contain flavoring agent’s cardamom, cloves,
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coconut and sugar. Areca nut used in pan and
gutka is known to cause oral squamous cell carci-
noma due the presence of arecoline which consists
of specific nitrosamines that are carcinogenic 7.
Tobacco in any form, either smoked or smokeless,
can cause a wide spectrum of oral mucosal chang-
es leading to oral cancer. The type and location of
the lesion varies with the type of tobacco used, the
way it is used, and the frequency of consumption &.
Cancer of the oral cavity involves gingiva, alveolar
ridge, buccal mucosa, the floor of the mouth,
tongue, hard palate, soft palate and uvula. Among
the Asian population, buccal mucosa is the most
commonly involved site in the oral cavity due to
betel quid/tobacco chewing. Tongue is the most
common site among European and US populations,
amounting to 40%-50% of Oral cancers. According
to the degree of keratinization, mitotic activity,
cellular and nuclear pleomorphism, OSCC is divid-
ed into three categories: well differentiated, moder-
ately differentiated and poorly differentiated. The
histopathological grade reflects the aggressiveness
of the tumour ?. However, previous studies were not
specifically designed to look into the role of ciga-
rette smoking, gutka and pan consumption in the
histopathological differentiation of Oral Squamous
Cell Carcinoma (OSCC). With these considerations
in mind we hypothesize that tobacco smoking and
consumption of chewable tobacco products
(gutka and pan) can affect the histopathological
differentiation of OSCC. Hence, the aim of this study
was to evaluate the frequency of these risk factors
(gutka, cigarette smoking and pan) and correlate it
with histopathological grade of OSCC.

METHODS

This cross sectional study was carried out in the
department of Oral Pathology, Ziauddin University
from March 2014 to June 2015. There were 138
subjects recruited by purposive sampling from
Dental OPD of Ziauddin Dental College, Ziauddin
Hospital, Karachi. A questionarre was filled with
details regarding patient’s medical history along
with frequency of cigarettes, gutka and pan. The
study was approved by Research and Advocacy
Committee (RAC), Ethics Review Committee (ERC),
Board of Advanced studies and Research (BASR),
Ziauddin University.

Histopathologically diagnosed cases of OSCC, 18
years and above, both male and female, belong-
ing to all ethnic groups without socioeconomic
discrimination, with smoking and /or chewing habits
were included in this study. Malignancies other than
Oral Squamous Cell Carcinoma were excluded.

Histological grading was done according to the
protocol of College of American Pathologists (CAP)
as follows; Grade 1 (well differentiated), Grade 2
(moderately differentiated) and Grade 3 (poorly
differentiated) .

Patients were divided info 5 groups according to
their ages at diagnosis: Group 1 (20-29 years),
group 2 (30-39 years), group 3 (40-49 years), group
4 (50-59 years) and group 5 (60-69 years). For
frequency of habits subjects were grouped into
those who smoked 5-15 and more than 15 cigo-
rettes per day and who consumed gutka packets
and pan 5-15 and more than 15 per day.

The collected data was sorted, tabulated and
statistically analysed. The analysis was performed to
determine the frequency of risk factors with the
histopathological grading in OSCC patients. The
independent variables were age, gender, and
frequency of habits (cigarette, gutka and pan).
P-values were estimated with p-value of < 0.05
termed as statistically significant.

RESULTS

One Hundred and thirty eight Oral Squamous Cell
Carcinoma (OSCC) patients were included in this
research with an age range of 20 to 69 years.
According fo age- wise distribution, maximum
number of cases i-e 41 (29.7%) were reported in
30-39 years age group followed by 37 (26.8%) in
40-49 years, 28 (20.3%) in 50-59 years and 25 (18.1%)
in 60-69 years age group. Only 7(5.1%) patients were
found in 20 -29 years age group. This study included
more male patients (108; 78.3%) than females (30;
21.7%). According to ethnicity, most of the OSCC
patients were Mohaijirs (77; 55.8%) followed by
Balochis (26; 18.8%), Sindhis (23; 16.7%) and Pathans
(5; 3.6%) respectively. (Table 1). In this study most
common site of OSCC was buccal mucosa (58.0%)
followed by tongue (17.4%), lip (8.0%), palate and
alveolar ridge (6.5%) and labial mucosa (3.6%) as
shown in figure 1.

58.0
17.4
3.6 6.5 6.5 8.0
N - O
DUECEL RSl polale tongue MG b

Figure 1: Distribution of OSCC in different locations of
oral cavity
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Table 1: Characteristics of OSCC patients.

Table 3: Correlation between frequency of ciga-
rettes, gutka, pan consumption and histopathologi-

Differences in histopathological grading of OSCC
with age is shown in Table 2. Moderately differenti-
ated OSCC was predominant histopathological
differentiation in 30-39 years (19; 46.3%), 40-49 years
(16; 43.2%), 60-69 years (12; 48%) and 20-29 years (7;
100%) age groups. While poorly differentiated
OSCC was predominantly seen (17; 60.7%) in 50-59
years age group (Table 2).

Table 2: Associtation of histopathological grades of
OSCC with different age groups

Age in Well Moderately Poorly
years Differntiated | Differntiated | Differntiated P value
(W) n=32 (M) n=60 (P) n=46
n(%) n(%) n(%)
20-29 years 0(0%) 7(100%) 0(0%)
30-39 years | 7(17.1%) 19(46.3%) 15(36.6%)
40-49 years | 13(35.2%) | 16(43.2%) 8(21.6%) <0.05
50-59 years | 5(17.9%) 6(21.4%) 17(60.7%)
60-69 years 7(28%) 12(48%) 6(24%)

Table 3 shows the correlation between frequencies
of cigarettes, gutka and pan consumption and
histopathological differentiation. Moderately differ-
entiated OSCC was more common in patients who
smoked 5-15 cigarettes per day (24; 40%) and those
who consumed 5-15 packets of gutka per day (39;
49.4%). For pan consumers (with frequency of 5-15
pans per day) both moderately differentiated (39;
42%) and poorly differentiated OSCC (40; 43%) had
equal distribution.

Poorly differentiated OSCC was the predominant
histopathological grade for cigarette smokers (> 15
cigarette / day) (20; 48.7%) and gutka users (> 15
packets / day) (25; 64.1%). For pan users (> 15 pan /
day), both well differentiated (9; 40.9%) and moder-
ately differentiated OSCC (8; 36.4%) showed equal
distribution (Table 3).

Characteristics of OSCC n (Percentage) cal differentiation in OSCC patients.
patients Frequency of riskD_ff We:! ; dD’Yf\dee“iJ'ieilydD'ff P°°rtl_yt d
Age Range (years) factors Do D e o e value
20-29 7 (5.1%) n(%) n(%) n(%)
_ Cigarettes [5-15 ]6(27.6%) 24(40%) ]8(30%)
38_33 317 gz;g Sday 15| 9227 | 121937 | 20i4erm | 00
: Gutka |5-15| 22(27.8%) | 39(49.4%) | 18(22.8%)
50-59 28 (20.3%) /day |>15| 3(7.7%) | 11(282%) | 25(64.1%) | <>
60-69 25 (]8.]%) Pan 5-15 14(15%) 39(42%) 40(43%) <0.05
Gender /day [>15| 9(40.9%) | 8(36.4%) 5(22.7%)
Male 108 (78.3%) DISCUSSION
Female 30 (21.7%) Gender, wise distribution in our study revealed male
Ethinicity preponderance with 108 (78.3%) male and 30
Muhaijir 77 (55.8%) (21.7%) female OSCC patients. This could be due to
Balochi 26 (18.8%) higher consumption of gutka, pan and cigarette
Sindhi 23 (16.7%) smoking in male gender which is consistent with
Punjabi 7 (5.1%) findings of other studies " 2. In confrast, a study
Pathan 5 (3.6%) conducted in Lahore observed an equal prevao-
o lence of OSSC in both genders 3. However, in some

parts of the world the incidence of OSCC in females
is increasing, possibly due to of their increasing
indulgence in high-risk habits 4.

The habits of smoking, gutka and pan are also
popular in younger age groups due to attractive
appearance, low prices and easy availability of
these products, supported by deficiency of knowl-
edge about their devastating effects. In the present
study, the age of patients ranged from 20 to 69
years with the peak age range of OSCC occur-
rence in the 30-39 years (41; 29.7%). This finding is in
agreement with a study carried out in Taiwan .
Similarly, a study in India reported a high incidence
of OSCC below 40 years of age '¢. In contrast a
research conducted in an Indian population report-
ed greater incidence in the age range of 51-60
years 7. While another study reported the average
age of diagnosis of oral malignancy as 62 years 'é.
Maijority of OSCC patients were Muhaijirs (Urdu
speaking people) (55.8%). Urdu speaking people
have migrated from India at the time of partition
and have retained their social and cultural heritage
1%, This is in accordance with the researches done in
Karachi, which also confirms that malignancy was
predominant amongst the Mohajirs '+ 2,

In our study the most common site of involvement
was the buccal mucosa (58.0%) followed by tongue
(17.4%). These findings are consistent with other
studies carried out in this region 2" 2, In some Asian
countries such as Thailand, Taiwan and India,
buccal mucosa was also found to be the most
common site of involvement 23, In contrast, tongue is
the most commonly affected site of oral cancers in
western countries as tobacco smoking is more prev-
alent than tobacco chewing (?). Similarly, in Iran,
UK, and Srilanka, the most common site of involve-
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ment was the tongue 24252, This difference seems to
be related to different habits 7.

The histopathological distribution of OSCC in our
study indicated a clear predominance of moder-
ately differentiated carcinoma (n=19) in 30-39 year
age group. A research done in Thailand revealed
that most of the OSCC tumors were moderate to
well differentiated carcinoma, in patients younger
than 45 year 2. Similarly, a study conducted in Kara-
chirevealed equal distribution of well-differentiated
and moderately differentiated carcinoma with age
ranges between 21-40 years #. In contrast a study
conducted in Iran reported majority of cases were
diagnosed as well differentiated carcinoma with
age ranges of 20-40 years 4.

In our study risk factors were smoking, gutka and
pan. Tobacco smokers have a 27 fold higher risk of
developing Oral squamous cell carcinoma as com-
pared to non-smokers *. Tobacco-specific nitrosa-
mines (N-nitroso compounds) play a major role in
the malignant transformation of oral squamous cell
carcinoma °. In our study subjects who consumed
more than 15 cigarettes per day 48.7% (n=20) are
significantly associated with poorly differentiated
carcinoma. This is consistent with a study conduct-
ed in Brazil, demonstrating 18.8% of smokers who
consumed more than 20 cigarettes per day had
poorly differentiated carcinoma (40.4%) °'. Muange
et al., reported cigarette smoking in 60% of cases,
with poorly differentiated carcinoma (48.8%) .
Degree of low differentiation risk increased with
increasing number of cigarette smoked .

An industrially prepared mixture of areca nut, slaked
lime, catechin containing substance, sandalwood
fragrance and fobacco is known as Gutka which is
kept in the buccal pouches for long periods and its
juices are sucked in. This leads to significant expo-
sure of the subjected mucosa to carcinogens 7. In
our study subjects who consumed gutka more than
15 packets per day are significantly associated with
poorly differentiated carcinoma (25; 64.1%). In
confrast, a study conducted in Karachi reported
60% of cases as well differentiated carcinoma 3
Similar findings were seen in a study where, gutka
users (70%) showed 66% of well differentiated carci-
noma *. While another Indian study conducted by
Bhat et al., showed 52% of gutka consumers in
which 47% were confirmed as well differentfiated
carcinoma *. These studies have not menfioned the
details about frequency and duration of consump-
fion of these products and we assume that
prolonged use of these products in our patients has
resulted in poorly differentiated OSCC¥. People get
addicted to gutka as it is reported to have stimulant
and reloxatfion effects. When a person chews
gutka, the mixture directly enters the system through
the oral cavity ®. While in the case of smoking, the
harmful chemicals reach the lungs and so smoking
is 90% related with lung cancer ¥.

Betel quid (BQ) chewing is an ancient ethnic prac-
fice in Southeast Asian countries. Betel quid is
chewed owing to its medicinal properties ¥ and as
a symbol of social life. Betel Quid in Pakistan and
India is called ‘Pan’. The components of pan are
betel leaf (Piper betel), areca nut (Areca catechu)
also called betel nut and slaked lime (calcium
hydroxide). Further use of tobacco and other spices
are dependent on the individual's choice. The
major components of the areca nut are fafts, carbo-
hydrates, fiber, proteins, polyphenols (flavonolsand-
tfannins), minerals and alkaloids “. Nitrosamines are
generated by nitrosation of the alkaloids in stored
dried nuts and when in the mouth, especially in the
acid environment, in the presence of nitric oxide
generated by bacteria 4. BQ chewing forms reac-
five oxygen species (ROS) that is harmful to oral
mucosa under an alkaline environment during the
aufo oxidatfion of areca nut (AN) polyphenols.
Slaked lime is mainly calcium hydroxide. In coastal
areas of Sri Lanka, slaked lime is produced by heat-
ing sea shells and in the islands of the Pacific it is
discovered from limestone. When it is added in pan
it creates erosion of oral mucosa and allow pene-
fration of betel quid carcinogens through mucous
membrane “2.

In our study subjects who consumed 5- 15 pans per
day were significantly associated with poorly differ-
entiated carcinoma (40; 40%). In contrast, Znoar et
al., in India reported majority of subjects with well
differentiated carcinoma (48.3%) “*. This is in accor-
dance with a study conducted in Karachi, in which
86.7% of patients had history of pan consumption,
and well-differentiated type was prevalent histolog-
ical pattern #. OSCC patients with pan habits
showed a greater tendency for structural changes
in the oral epithelium and hence may be at a
higher risk of getfting converted fo malignancy.

CONCLUSION

Outcomes of the present study revealed associo-
fion between frequency of risk factors (cigarette,
gutka and pan) with histopathological pattern. In
Pakistan the usage of gutka, pan along with cigao-
rettes is prevalent because they are easily available
from roadside shops for a very cheap amount.
There is an essential requirement for establishing
regarding awareness campaign in all age groups,
against the consumption of these addictive prod-
ucts, in order to lower the incidence of OSCC.
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