
CELL JOURNAL(Yakhteh), Vol 15, No 4, Winter 2014 302

Original Article

Evaluation of Cytological Alterations of Oral Mucosa 
in Smokers and Waterpipe Users

1 2 3 4
5

* Corresponding Address: P.O.Box: 4717643633, Department of Oral and Maxillofacial Patholoy, School of Dentistry, Babol  
University of Medical Sciences, Babol, Iran

Email: sf_seify@yahoo.com

Abstract
Oral mucosal epithelia of smokers and waterpipe users are more susceptible to 

malignant alterations. The aim of this study was morphometric evaluation of the effects of 
using waterpipe on normal oral mucosa. 

 In a cross sectional study, cytologic smear samples from the 
following three different areas: buccal mucosa, lateral surface of the tongue, and floor 
of the mouth (right) were taken from 40 smokers, 40 waterpipe users, and 40 normal 
individuals.  They were then stained using Papanicolaou staining technique. Quanti-
tative cytologic alterations such as nuclear and cytoplasmic size, nuclear-cytoplasmic 
(N/C) ratio, Feret ratio (FR), percent of karriorhexis, vacuolization of cytoplasm, two 
or multilobed nuclei, inflammation, and candida were evaluated. Quantitative evalu-
ation was performed using MoticPlus 2 software, and 50 cells in each slide were 
studied. Practitioners were matched with age and sex in three groups.

  An increase in nuclear size, the N/C ratio, and F.R, while a decrease in
 cytoplasm size were observed in lateral surface of the tongue, buccal mucosa and
 floor of the mouth of smokers, waterpipe users and normal individuals, respectively

-
 riorhexis, vacuolization of cytoplasm, and two or multilobed nuclei in oral mucosa of
 smokers, waterpipe users (p=0.8), and normal individuals (p=0.9) in buccal mucosa,
tongue, and mouth floor areas. However, the percentage of inflammation and can-
 dida in smokers (p<0.001) and waterpipe users (p=0.002) were higher than normal

.individuals

 Smoking and using waterpipe are effective in creating some quantita-
tive cytometric alterations in oral mucosa; however, smoking shows greater effect in 
the cytometric alterations than using waterpipe. Role of cytology in screening and 
detection of oral mucosa malignancies in smokers and waterpipe users needs further 
studies. 
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Introduction

ered to be the most common oral malignant neo

among the most important etiologic factors of oral 
cancer and dangerous factors in dysplastic lesions 

which delays cancer diagnosis and causes irrepa

method for early diagnosis of cancer because in 

considered to be as a supplementary method which 

tine method for diagnosis of malignant neoplasm 

performed using images from microscopic slides 
captured with attached camera system which are 

as compared to the control group. In the study by 

in order to compare the smear samples of different 

waterpipe users).

Materials and Methods
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All participants signed a written informed con

described to them by one of the researchers. The 

gist. There was no oral lesion in oral mucosa of 

regarding the number of cigarette consumption 

duct in buccal mucosa (right) were sampled 
separately using a disposable cytological brush 

brush was placed in contact with oral epithe

collected material was then smeared on a dried 

cm distance from the surface with no more than 
two sprays. The written number on each slide 
for each participant could be followed using the 

in orange so

nuclear diameter ratio) were then calculated. The 
2).

Quantitative cytomorphometric evaluation 

candida 

candida
reported as the percentage (number) of cytologic 

Statistical analyses 

among three groups was then performed using 

and tongue. 
candida among the 
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test.

Results
 

All the participants were males. 

Cytomorphometric quantitative results 

Table 1: Mean values for nuclear size, cytoplasm size, the N/C ratio, and FR (big diameter of the nucleus/small diameter of 
the nucleus ratio) in smokers, waterpipe users, and normal individuals in baccal mucosa (right)

FRN/C ratioCytoplasm sizeNuclear sizeGroups
ccc cSmokers

bbbbWaterpipe users

aaaaControl group

a, b and c

Table 2: Mean values of nuclear size, cytoplasm size, the N/C ratio, and FR in smokers, waterpipe users, and normal 
individuals in lateral surface of the tongue (right)

FRN/C ratioCytoplasm sizeNuclear sizeGroups
cccc Smokers

bbb  b  Waterpipe users

aaa  a  Control group

a, b and c

Table 3: Mean values of nuclear size, cytoplasm size, the N/C ratio, and FR of smokers, waterpipe users, and normal 

FRN/C ratioCytoplasm sizeNuclear sizeGroups
ccccSmokers

bbbbWaterpipe users

aaaaControl group

a, b and c
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The effect of smear location on quantitative 
variables 

for all three).

The difference in percent of inflammation in 

ference in percent of candida in mouth floor 

Fig 2: Cytologic sample of buccal mucosa stained by Papanicolaou method in a waterpipe user showing two-lobular 
nucleusand vacuolization of cytoplasm (×100).
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Table 4: Comparison of nucleus state (number of cells with two or multi-lobular nuclei and karyorrhexis), vacuolization of 

waterpipe users, and normal individuals
CandidaVacuolization 

of cytoplasm
KaryorrhexisCells with two or 

multi-lobular nuclei
Smear locationGroups

Smokers
Tongue

Waterpipe users Tongue

Normal individual Tongue

Discussion

in this regard.

of premalignant and malignant lesions is an in

harmful.

fect the results of the study.

performed a cytomorphometric analysis of buc
cal mucosa of tobacco chewers and reported an 

increase in the nuclear diameter and the ratio of 

reported an increase in the nuclear diameter with

lobed nuclei and pleomorphism in epithelial cells 

the current study is in agreement with the study of 

in response to the oral mucosa epithelium lesion. 

n



          CELL JOURNAL(Yakhteh), Vol 15, No 4, Winter 2014 308

Seif i et al.

cess of oral mucosal cells. Epithelial cells of oral 

main in cell cycle for longer periods resulting in 

apparatus and endoplasmic reticulum in aged cells 

sent in sampling.

candida
waterpipe users compared to the control group.

son with the control group. 

hormones affect on bone metabolism and con

tions or oral mucosa are certainly affected by 

morphometry.

noma (2).
In the study by Reis et al. on the effect of alcohol 

results of this study are in agreement with the 

It appears that the most important reason for the 

role in early detection of malignancies in oral mu

suggested to be corrected for future studies.

Conclusion

than waterpipe use in this regard. Role of cytology 
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