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EFFECT OF SMOKING ON ORAL EPITHELIUM IN ORAL SUBMUCOUS 
FIBROSIS PATIENTS IN LOCAL POPULATION
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ABSTRACT

	 Oral Submucous Fibrosis (OSF) is a pre-cancerous condition that has ability to get malignant 
transformation. The main causative factors of OSF are smoking, betel nut, pan masala, gutka, naswar, 
chalia etc. The chemicals used in all these cause dysplastic changes into the oral mucosa epithelium 
and eventually leads to malignant transformation into Oral Squamous Cell Carcinoma (OSCC). 
The aim of the present study was to observe the dysplastic changes in buccal mucosa associated with 
smoking in OSF patients.

	 Forty patients of all age groups and both genders were evaluated as per inclusion and exclusion 
criteria and written informed consent was taken. The study was done at the Department of Pathol-
ogy (Histopathology Section), Postgraduate Medical Institute, Lahore. Biopsy specimens from study 
participants were obtained from Punjab Dental Hospital, Lahore.

	 Punch biopsy was performed under local anesthesia, and the sample size measuring 5mm was 
taken from the buccal mucosa. Staining with Hematoxylin and eosin (H&E) was done after tissue 
specimens were fixed and processed. The prepared slides were seen under light microscope to record 
the dysplastic changes in epithelium.

	 Statistical significance was evaluated by c2 analysis and showed significant association of Age 
with history of smoking and duration of smoking with the value p=0.001 & p=0.002 respectively. Also 
the significant association was found between Dysplastic changes in OSF patients with age, history of 
smoking and duration of smoking (p= 0.05, p=0.00, p=0.03 respectively). This suggests that patients 
who are 31-45 years of age with more than 10 years of smoking history showed moderate dysplastic 
changes than patients age range18-30 with 5 years or less than 10 years of smoking history showed 
mild dysplastic changes.

	 In local population no such related study has been done so study must be conducted to rule out 
the dysplastic changes exhibiting in buccal mucosa of OSF patients with smoking history.
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INTRODUCTION

	 Oral cancer comprises such malignancies that arises 
from oral tissues. It is one of the major global threats to 
public health, including Pakistan. It has been persisted 
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as lethal disease over the years because of the fact that 
approximately 50% annually diagnosed cases were in 
progressive stages at the time of identification. Oral 
Squamous Cell Carcinoma (OSCC) is among the first 
eight most common cancers all over the world in both 
sexes.1

	 Oral cancer prevalence is comparatively lesser in 
developed countries as compared to developing coun-
tries. It has been characterized by a variable degree of 
exposure to the different etiological and risk factors.2 A 
survey in 2005 declared Pakistan as a high risk country 
in oral cancer and ranked as the second most common 
reporting cancer representing 8.8% in both men and 
women.2

	 OSCC is a malignancy associated with multifac-
torial causative agent, combination of various factors 
like environmental, viral infections and genetic alter-
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ation which altogether results in a malignant lesion. 
Commonly OSCC occurs in the presence of common 
premalignant conditions as Oral Leukoplakia, Oral 
Lichen Planus and Oral Submucous Fibrosis.1 Other 
contributing factors are alcohol and tobacco usage asso-
ciated with viruses like papilloma viruses, Epstein-Barr 
virus, herpes simplex virus.3

	 OSF is a pre-cancerous condition; its ability to get 
malignant was first discovered in 1950s and was most 
prevalent in Asians. The presenting complaints include 
rigidity of lips, tongue and palate and intolerance to 
spicy food. This stiffness eventually leads to less mouth 
opening and difficulty eating, talking, chewing and 
even swallowing.4,5

	 Some previous literature showed high association 
of smoking, alcohol consumption and betel quid chew-
ing with oral cancer6-8, and added an evidence that 
tobacco smoking and alcohol abuse play a key role in 
the pathogenesis of OSCC.8

	 A global survey reported in 2005 that more than 
billion individuals use cigarettes every day. Hence 
smoking is accountable for about 30% of totally can-
cer-associated losses in United States.9 Tobacco asso-
ciated sources causes various malignant diseases as 
cancers of the lung, oral cavity, pharynx, esophagus, 
stomach, liver, pancreas, kidney, bladder, and cervix.10 
Above 60 malignancies were reported in conventional 
cigarette smoke and few of them were also reported in 
side stream smoke.11 Moreover smoking as a key risk 
factor of OSF which ends into OSCC, alter the activity 
of chemo preventive mediators12, increases the clear-
ance of particular targeted anticancer treatments13, 
decreases the efficiency of cancer treatment6-8 and 
causes metastasis.14

	 Women have been reported to carry an increased 
risk of lung, oral and oropharyngeal cancer compared 
with men who had similar cigarette smoking exposure 
levels.15-17 The underlying theory of this gender-depen-
dent risk is poorly unstated.17

	 The malignant transformation of OSF ranges from 
7-13%.18 Changes in epithelium observed in the patients 
with OSF shows mostly epithelial atrophy, or epithelial 
hyperplasia, keratosis with either hyper orthokeratosis 
or hyper parakeratosis, pyknosis in basal layer nuclei, 
lack of glycogen in severe Grade III scenarios, intercel-
lular edema, hyalinization occurring close to epithelium 
and collagen with diverse thickness19 vacuolization of 
prickle-cell layer, amplified mitotic activity, Increased 
levels of pro-inflammatory cytokines and reduced an-
tifibrotic interferon have also been demonstrated in 
patients with OSF and atypical epithelium changes20 
with moderate epithelial hyperplasia eventually re-
sulting in squamous cell carcinoma.21

	 Under the light of above mentioned literature a 
need to work on the OSF patients and observe the risk 
factor (smoking) which causes dysplastic changes of 
oral mucosa. These changes further transform OSF 
into malignancy. In local population no such relevant 
study has been done on this objective, so the present 
study was conducted to rule out the dysplastic changes 
exhibiting in buccal mucosa of OSF patients having 
smoking history.

METHODOLOGY

	 Forty patients according to inclusion criteria that 
was, only OSF patients having two age groups 18-30 
years and 31-45 years of both gender were selected by 
convenience sampling. Written consent was obtained 
and signed from all enrolled patients prior to the study. 
Subjects having any pre-malignant lesion other than 
OSF was not the part of the study. Forty diagnosed OSF 
cases were selected without OSCC or other neoplastic 
disease.

	 Punch biopsy was performed under local anesthesia 
to collect tissue specimen from buccal mucosa at the 
time of surgical resection at Punjab Dental Hospital, 
Lahore. The sample size measuring 5mm was taken 
from the affected buccal mucosa. Cautious resection 
of OSF tissue was taken from buccal mucosa. Spec-
imens were fixed in 10% buffered formalin solution. 
After processing, three sections each of 3 to 4 microns 
thickness were cut from each selected block using a 
rotary microtome. Two slides were made from one tissue 
specimen for Haematoxylin and Eosin staining.15

	 The prepared slides were seen under light micro-
scope for the confirmatory diagnosis of OSF and the 
findings were noted down in proforma. The findings in 
epithelium like presence of keratinization (non-kera-
tinized/keratinized), thickness (atrophic/hyperplastic), 
dysplastic changes (mild/moderate/severe), inflamma-
tory cells (acute/chronic), pleomorphism, mitotic figures 
and hyperchromatism were recorded.

	 Apart from these the presence of fibrous tissue, 
hyalinization and inflammatory cells in the connective 
tissue was also noted and entered in the proforma. The 
readings were then entered into the proforma of each 
subject, previously having their bio data. Statistical 
analysis was done with Statistical Package for Social 
Sciences (SPSS) software, version 20.0.c2 analysis was 
applied to observe the association of Age with History 
of smoking and duration of smoking, also observed 
association of age, history of smoking and Duration of 
smoking with Dysplasia in Epithelium.

RESULTS

	 A total number of 40 samples from the buccal mu-
cosa of the patients with OSF were taken. Age range 
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significant association was found between Dysplastic 
changes in OSF patients with age, history of smoking 
and duration of smoking (p= 0.05, p=0.00, p=0.03 re-
spectively).

DISCUSSION

	 Ninety percent of the head and neck carcinomas are 
oral squamous cell carcinomas globally. Approximately 
35,000 new cases are recorded annually in the US.23 
40,000 new cases are recorded in the EU and 10,915 
new cases in Japan.24 While oral cancer records for 40% 
of all cancers in the Indian sub-continent.25 Globally, 
OSF is found in 2.5 million people mostly from Southern 
India and ranges from 0.2-2.3% in males and 1.2-4.57% 
in females.26

	 Unfortunately due to late diagnosis of oral can-
cers the survival frequency of oral cancer persistently 
remained unaffected over the former three eras.27 Di-
agnosis of an oral pre-cancerous lesion or oral cancer 
has remained a challenge for the dental practitioners, 
mainly in diagnosis, assessment and treatment of a dis-
ease at initial stage.28 OSF has high morbidity because 
it causes inability to open mouth, trouble eating and 
eventually leading to nutritional deficits. Significant 
death rate since it can transform into OSCC.31

	 Oral sub mucous fibrosis has a tendency toward 
malignancy since it is characterized as a pre malignant 
condition usually associated with betel quid chewing, 
smoking and spicy food. Microscopically it is charac-
terized by epithelial atrophy, basal cell hyperplasia, 
excessive deposition of collagen fibers in connective 
tissue and surface keratinization. Malignant transfor-
mation rate of oral sub mucous fibrosis into squamous 
cell carcinoma is 7.6%.32 OSCC is most dominant carci-
noma, accounting for more than eighty percent of head 
and neck cancers.29

	 Oral premalignant lesions and OSCC are mainly 
treated on the basis of histological features, site in-
volved, and stage of the disease. However, Oral health 

TABLE 1: ASSOCIATION OF AGE WITH HISTORY 
OF SMOKING (YEARS)

Age History of Smoking
Present Absent

18-30 5 21
31-45 7 7
Total 12 28

P=0.043*

TABLE 2: ASSOCIATION OF AGE WITH 
DURATION OF SMOKING (YEARS)

Age Duration of Smoking in years
Absent 1-5 6-10 >10

18-30 21 5 0 0
31-45 7 1 3 3
Total 28 6 3 3

P=0.004*

TABLE 3: ASSOCIATION BETWEEN 
DYSPLASTIC CHANGES IN ORAL 

EPITHELIUM AND AGE

Dysplasia in epithelium Age Total
18-30 31-45

Absent 10 2 12
Mild 11 3 14
Moderate 5 9 14
Total 26 14 40

P=0.017*

TABLE 4: ASSOCIATION BETWEEN 
DYSPLASTIC CHANGES IN ORAL EPITHELIUM 

AND HISTORY OF SMOKING (YEARS)

Dysplasia in epithelium History of Smoking
Absent Present

Absent 9 2
Mild 11 2
Moderate 8 7
Severe 0 1
Total 28 12

P=0.04*

of the subjects was divided into two groups i.e. 18-30 
years and 31-45 years. Both genders were included 
in the study. c2 analysis was applied to observe the 
association between history and duration of smoking 
with age groups, suggesting significant relation showing 
the value p=0.001 and p=0.002 respectively. Also the 

TABLE 5: ASSOCIATIN BETWEEN DYSPLASTIC 
CHANGES IN ORAL EPITHELIUM AND 

DURATION OF SMOKING (YEARS)

Dysplasia in 
epithelium

Duration of Smoking in 
years

Total

Absent 1-5 6-10 >10
Absent 9 2 0 0 11
Mild 11 0 0 2 13
Moderate 8 4 2 1 15
Severe 0 0 1 0 1
Total 28 6 3 3 40

P=0.01*
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personnel should be aware of all the recent advances 
so the accurate, less time consuming diagnosis of oral 
premalignant lesions or OSCC can be made so even-
tually the patient will benefit from them.30

	 Globally 274,000 individuals have been affected 
with oral cancers yearly, and its incidence have been 
ranked on the basis of smoked tobacco consumption 
all over the world.16,42 It has been recognized that 
relationship between the quantity of tobacco product 
consumed and progress of oral cancer is a dose-response 
relationship.33,34

	 All sites of the oral mucosa are prone to progress 
into malignancy due to tobacco associated smoking, 
together with lips, tongue, palate, gums, and buccal 
mucosa.34 It has been surveyed that about 30-80% of 
oral mucosa cancers originates from already existing 
premalignant lesions mainly Leukoplakia, Erythropla-
kia, and OSF.35,36

	 The present study results were in similarity with few 
studies conducted in past had played a noteworthy role, 
to show the significant association among the frequency 
of buccal changes and smoking frequency, few of them 
observed no association.52 In a study of 120 subjects, 
Konopacka reported in 2003 that the incidence of oral 
epithelial cells was three times increase in smokers 
(n = 50) than nonsmokers (n = 70) by showing the sig-
nificant buccal cell frequency. Microscopically, buccal 
cells are recognized as comparatively increase in size, 
flat pancake-liked form, nongranular cytoplasm, cen-
trally placed nucleus, and increase nucleus-cytoplasm 
proportion.53

CONCLUSION

	 Present study showed a significant association 
between smoking and dysplastic changes occurring in 
OSF patients. So the results of present study add on 
evidence on the light of previous reported literature, 
that patients who are 31-45 years of age with more 
than 10 years of smoking history showed moderate 
dysplastic changes than patients age range18-30 with 5 
years or less than 10 years of smoking history showed 
mild dysplastic changes. Therefore they are more prone 
to have a malignancy because of greater dysplastic 
changes reported.

SUGGESSION

	 Hence OSF is a lifestyle-associated disease 
where smoking counts as a main causative factor. It 
can transform into malignancy, as the result of an 
old lesions turned into carcinoma due to dysplastic 
changes occur in oral epithelium. So there is a need 
to do a constant counseling of a smokers to stop 
smoking and provide the education and awareness 
to such individuals.

DISCLOSURE STATEMENT

	 The authors declared no potential conflicts of in-
terest with respect to the research, authorship, and/
or publication of this article.

ACKNOWLEDGMENT

	 Enrollment of the study subjects, their data and 
sample collection was done at surgical resection at 
Punjab Dental Hospital, Lahore, Pakistan. The tissue 
processing and microscopic interpretation was done at 
Histopathology Department of Postgraduate Medical 
Institute, Lahore, Pakistan. We thank all co-workers for 
their support in sample collection and lab assistants for 
their technical assistance on the part of histopathology.

REFERENCES
1	 Zhou S, Li L, Jian X, Ou X, Jiang H, Yao Z, et al. The phosphor-

ylation of survivin Thr34 by p34cdc2 in carcinogenesis of oral 
submucous fibrosis. Oncol Rep. 2008 Nov; 20(5): 1085-91.

2	 Bhurgri Y. Cancer of the oral cavity - trends in Karachi South 
(1995-2002). Asian Pac J Cancer Prev. 2005 Jan-Mar;  6(1): 
22-26.

3	 Hillbertz NS, Hirsch JM, Jalouli J, Jalouli MM, Sand L. Viral 
and molecular aspects of oral cancer. Anticancer Res. 2012 Oct; 
32(10): 4201-12.

4	 Saba Khan LC, Shenai K Prashanth, KM Veena, Prasanna 
Kumar Rao. Pathogenesis of oral submucous fibrosis. Journal 
of Cancer Research and Therapeutics. 2012 Apr-Jun; 8(2): 
199-203.

5	 Merchant A, Husain SS, Hosain M, Fikree FF, Pitiphat W, 
Siddiqui AR, et al. Paan without tobacco: an independent risk 
factor for oral cancer. Int J Cancer. 2000 Apr; 86(1): 128-31.

6	 Fox JL, Rosenzweig KE, Ostroff JS. The effect of smoking status 
on survival following radiation therapy for non-small cell lung 
cancer. Lung Cancer. 2004 Jun; 44(3): 287-93.

7	 Pantarotto J, Malone S, Dahrouge S, Gallant V, Eapen L. 
Smoking is associated with worse outcomes in patients with 
prostate cancer treated by radical radiotherapy. BJU Int. 2007 
Mar; 99(3): 564-69.

8	 Shepherd FA, Rodrigues Pereira J, Ciuleanu T, Tan EH, Hirsh 
V, Thongprasert S, et al. Erlotinib in previously treated non-
small-cell lung cancer. N Engl J Med. 2005 Jul; 353(2): 123-32.

9	 Gritz ER, Dresler C, Sarna L. Smoking, the missing drug inter-
action in clinical trials: ignoring the obvious. Cancer Epidemiol 
Biomarkers Prev. 2005 Oct; 14(10): 2287-93.

10	 Tobacco smoke and involuntary smoking. IARC Monogr Eval 
Carcinog Risks Hum. 2004; 83: 1-1438.

11	 Hecht SS. Tobacco carcinogens, their biomarkers and tobac-
co-induced cancer. Nat Rev Cancer. 2003 Oct; 3(10): 733-44.

12	 Mayne ST, Lippman SM. Cigarettes: a smoking gun in cancer 
chemoprevention. J Natl Cancer Inst. 2005 Sep 21; 97(18): 
1319-21.

13	 Hamilton M, Wolf JL, Rusk J, Beard SE, Clark GM, Witt K, 
et al. Effects of smoking on the pharmacokinetics of erlotinib. 
Clin Cancer Res. 2006 Apr; 12(7): 2166-71.

14	 Khuri FR, Lee JJ, Lippman SM, Kim ES, Cooper JS, Benner 
SE, et al. Randomized phase III trial of low-dose isotretinoin 
for prevention of second primary tumors in stage I and II head 
and neck cancer patients. J Natl Cancer Inst. 2006 Apr; 98(7): 
441-50.



590Pakistan Oral & Dental Journal Vol 35, No. 4 (December 2015)

Effect of smoking on oral epithelium

CONTRIBUTION BY AUTHORS

Khola Ahmad Khan:	 The idea was generated by her. Along with the sample collection and staining 
procedure, all work was done by her. Write up, microscopy and analysis of 
results was also done by her..

Mariyah Javed:	 She assisted during data entry and statistical analysis using spss version 20.
Ahmad Waqas Javed:	He assisted during the sample collection and being a surgical trainee punch 

biopsies were taken with his help along with sample preservation..

15	 Risch HA, Howe GR, Jain M, Burch JD, Holowaty EJ, Miller 
AB. Are female smokers at higher risk for lung cancer than 
male smokers? A case-control analysis by histologic type. Am 
J Epidemiol. 1993 Sep; 138(5): 281-93.

16	 Henschke CI, Yip R, Miettinen OS. Women's susceptibility to 
tobacco carcinogens and survival after diagnosis of lung cancer. 
JAMA. 2006 Jul; 296(2): 180-84.

17	 Neugut AI, Jacobson JS. Women and lung cancer: gender 
equality at a crossroad? JAMA. 2006 Jul; 296(2): 218-19.

18	 Angadi PV, Rao S. Management of oral submucous fibrosis: an 
overview. Oral Maxillofac Surg. 2010 Sep; 14(3): 133-42.

19	 Pindborg JJ, Mehta FS, Daftary DK. Occurrence of epithelial 
atypia in 51 Indian villagers with oral submucous fibrosis. Br 
J Cancer. 1970 Jun; 24(2): 253-57.

20	 Mani NJ, Singh B. Studies on oral submucous fibrosis. III. 
Epithelial changes. Oral Surg Oral Med Oral Pathol. 1976 Feb; 
41(2): 203-14.

21	 Siddharth Pundir SS, Pooja Aggrawal Oral submucous fibrosis 
a disease with malignant potential Report of two Cases. Oral 
Medicine and Pathology 2010; 2(4): 215-18.

22	 Gamble M, editor. The hematoxylins and eosin. In Theory and 
practice of histological techniques. 6th ed. China: Elsevier; 2008.

23	 Jemal A, Tiwari RC, Murray T, Ghafoor A, Samuels A, Ward E, 
et al. Cancer statistics, 2004. CA Cancer J Clin. 2004 Jan-Feb; 
54(1): 8-29.

24	 Matsuda K, Yoshida K, Taya Y, Nakamura K, Nakamura Y, 
Arakawa H. p53AIP1 regulates the mitochondrial apoptotic 
pathway. Cancer Res. 2002 May 15; 62(10): 2883-9.

25	 Mehrotra R, Yadav S. Oral squamous cell carcinoma: etiology, 
pathogenesis and prognostic value of genomic alterations. Indian 
J Cancer. 2006 Apr-Jun; 43(2): 60-66.

26	 Cox SC, Walker DM. Oral submucous fibrosis. A review. Aust 
Dent J. 1996 Oct; 41(5): 294-99.

27	 Ries LAG, Eisner MP, Kosary, CL, Hankey, BF, Miller, BA, 

Edwards, BK, editors., editor. SEER Cancer Statistics Review: 
National Cancer Institute. Bethesda, MD,http://seer.cancer.gov/
publications/CSR_1973_1998/2001.; 1973-1998.

28	 Sciubba JJ. Oral cancer and its detection. History-taking and 
the diagnostic phase of management. J Am Dent Assoc. 2001 
Nov; 132 Suppl: 12S-18S.

29	 Aziz SR. Oral submucous fibrosis: an unusual disease. JNJ 
Dent Assoc. 1997 Apr; 68(2): 17-19.

30	 Sarode SC, Sarode GS. Better grade of tumor differentiation 
of oral squamous cell carcinoma arising in background of oral 
submucous fibrosis. Med Hypotheses. 2013 Oct; 81(4):540-3.

31	 Landis SH, Murray T, Bolden S, Wingo PA. Cancer statistics, 
1999. CA Cancer J Clin. 1999 Jan-Feb; 49(1): 8-31.

32	 Epstein JB, Zhang L, Rosin M. Advances in the diagnosis of 
oral premalignant and malignant lesions. J Can Dent Assoc. 
2002 Nov; 68(10): 617-21.

33	 DeMarini DM. Genotoxicity of tobacco smoke and tobacco smoke 
condensate: a review. Mutat Res. 2004 Nov; 567(2-3): 447-74.

34	 Taybos G. Oral changes associated with tobacco use. Am J Med 
Sci. 2003 Oct; 326(4): 179-82.

35	 Shulman JD, Beach MM, Rivera-Hidalgo F. The prevalence of 
oral mucosal lesions in US adults: data from the Third National 
Health and Nutrition Examination Survey, 1988-1994. J Am 
Dent Assoc. 2004 Sep; 135(9): 1279-86. 

36	 De Flora S, D'Agostini F, Balansky R, Camoirano A, Bennicelli 
C, Bagnasco M, et al. Modulation of cigarette smoke-related 
end-points in mutagenesis and carcinogenesis. Mutat Res. 2003 
Feb-Mar; 523-524: 237-52.

37	 Wu PA, Loh CH, Hsieh LL, Liu TY, Chen CJ, Liou SH. Clasto-
genic effect for cigarette smoking but not areca quid chewing 
as measured by micronuclei in exfoliated buccal mucosal cells. 
Mutat Res. 2004 Aug; 562(1-2): 27-38.

38	 Konopacka M. Effect of smoking and aging on micronucleus 
frequencies in human exfoliated buccal cells. Neoplasma. 2003; 
50(5): 380-82.


