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Introduction 

Nowadays, radiographs have been used widely for diagnosis 
in dentistry. However, it is well known that ionizing radiation 
causes cell damage including single and double strand breaks 
to deoxyribonucleic acid (DNA) and DNA protein crosslinks 
leading to cellular death.1 Radiation can cause molecular 
changes in cells and its effect can remains for some hours, 
months or generations leading to genotoxicity or cytotoxic-
ity.2-5 The risk of cytogenetic damage in children exposed to 
x-rays during a dental treatment is one of the main concerns 
for the parents and dentists, because radiograph is an essen-
tial diagnostic tool for the successful treatment.3 It is reported 
that, in general, younger tissues and organs are more sensitive 
to X-rays than adult tissues.6 This study was conducted to com-
pare and evaluate the possible cytotoxic effect of radiation ex-
posure for dental diagnostic purposes in children and adults 
after panoramic and lateral cephalometric radiographs.

Materials and Method

This study was conducted in Dental School, Shahed University, 
Thehran, Iran. The study population consists of thirty randomly 
selected patients who were advised for panoramic radiograph 
and lateral cepahlometric radiograph as a diagnostic tool for 
their orthodontic treatment. The study protocol conforms to 
the guidelines of the Helsinki Declaration on human experi-
mentation. The ethics committee of Dental School, Shahed 
University, accepted the study design. Written informed con-
sent was obtained from all adult participants and guardians 
for minors. The thirty healthy volunteers were divided into two 
groups i.e., Group A -15 adults and Group B-15 children. Inclu-
sion criteria were good oral hygiene, absence of tooth decay 
and restorations. Patients with more than four lost teeth, re-
peated aphthous stomatitis and skin reactions were excluded 
from the study. Volunteers with a history of alcoholism and 
smoking and who were using any oral antiseptic solutions at 
the time of the study were too excluded. Buccal cell-exfoliat-
ed epithelium samples were collected at two separate time 
points from each patient. Exfoliated buccal epithelial cells were 

scraped from the middle part of the inner cheeks with sterile 
cement spatulas before the radiographs were taken and were 
regarded as the baseline control. The second sample was col-
lected at 10 days after the radiographs were taken. All patients 
were instructed to rinse their mouths twice with tap water be-
fore the investigator collected exfoliated epithelial cells from 
the buccal mucosa. All samples were scraped from the middle 
part of the inner cheeks with sterile cement spatulas by the 
same investigator. Spatula was moved in same direction, i.e., 
from inside to outside of mouth parallel to a horizontal line 
that begins near posterior teeth towards the corner of lip. 

Samples obtained were transferred to test tubes and were dis-
solved in 2ml normal saline. The test tubes were placed in a 
centrifuge machine and were centrifuged 800-rpm speed for 
5minutes. To increase the accuracy of deposited cells, coni-
cal end tubes were used. After removing the tubes from the 
centrifuge device, normal saline solution was removed using 
a sampler. The cells were smeared onto clean microscope 
glass slides. Sample were prepared, air-dried and immediately 
fixed in a methanol:glacial acetic acid (3:1) mixture and were 
transferred to pathology laboratory of Mustafa Khomeini Hos-
pital to be painted with Papanicola. Samples were stained in 
laboratory by following the steps shown in table 1. Following 
the staining cells nuclei became blue; cytoplasm pink and the 
space between the cells green-blue. These painted samples 
were investigated with optic dual eyepiece microscope with 
a magnitude of 400x. Frequency of micronucleus cells were 
considered as an index for DNA damage (genotoxicity), be-
cause micronucleus formation can be caused by Chromosome 
breakage and factors affecting Duk system.7 Cells that under-
go artifact changes were deleted to increase the accuracy of 
cell count and just clearly spread cells were counted. Finally an 
average of 600 cells per slide was investigated.

Statistical Analysis: Mean, standard deviation, minimum and 
maximum values of degenerative nuclear abnormalities, as 
appropriate, were calculated as the descriptive measurements 
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of this study. Repeated measure ANOVA tests were used to 
calculate statistical differences in degenerative nuclear abnor-
malities during pre and post exposure periods within these 
groups. The level of significance was set at p < 0.05. The data 
were computationally tested using SPSS for Windows, version 
16.0 (SPSS Inc., Chicago, IL, USA). 
Results

Micronucleus distribution analysis between two age groups 
had P=0.841 (p<0.05) and was not showing any statistically 
significant differences. There was no significant difference in 
the frequency of micronuclei between two groups i.e., before 
and after radiography was P=0.548 (p<0.05). Both panoramic 
and cephalometric radiographies had no genotoxicity effect 
in each age group. Evaluation of necrotic cell frequency be-
tween two age groups showed no significant difference in the 
frequency of necrotic cells between two groups i.e., P=0.151 
(p<0.05). Evaluation of necrotic cells frequency before and 
after radiography in each age group was showing significant 
difference in necrotic cells frequency in each age group before 
and after radiography, i.e., P=0.00(p<0.05). This result indicates 
that x- ray can induce necrosis and cause cytotoxic changes in 
buccal mucosal cells of adults and children.

Discussion

The previous studies in literature investigated frequency of 
cell necrosis and DNA damage in buccal mucosal cells sam-
pled from patients exposed to digital lateral radiography.1,2,8 
The present study results were similar to those observations 
that even though there were no significant difference in mi-
cronucleus frequency before and after radiation exposure ex-
posure to dental x-ray increased other cytotoxicity associat-
ed ratio. In general digital lateral radiography does not cause 
chromosomal damages but can initiate cytotoxic changes in 
cells.1,2,8 Similar study on DNA damage and cell death in buccal 
cells of children and adults reported that panoramic radiogra-
phy does not cause chromosomal damage but can produce 
genotoxicity effects.3,9-11 This study compared the pre and post 

exposure effect of cephalometric and panoramic radiography 
between children and adults and similar study was not done 
in Iran. Cells are constantly exposed to internal and exter-
nal harmful agents such as viruses and chemicals which can 
lead to changes in cells function and structure. These factors 
can cause cell necrosis or changes in nucleus genetic infor-
mation.10 X-ray is one of the electromagnetic forms that can 
cause changes in organisms.11,12 Today, X-ray is widely used for 
diagnosis and treatment in medicine and dentistry.  Children 
are also exposed to the radiation. Because the younger organs 
and tissues are more sensitive to radiation, this has raised con-
cerns that whether radiation can cause genetic damage in 
children.

In this study we used cytology method to evaluate the x-ray 
effects on cells after panoramic and lateral cephalometric ra-
diography. Results of this study showed X ray from panoram-
ic and lateral cephalometric radiography in both age groups 
had no genotoxicity effect on cells but had cytotoxicity effects 
and could induce cell death. Present study results agree with 
Ribeiro2,13 studies. Ribeiro in one study investigated cytologi-
cal changes of panoramic radiography in children and adults 
and in other study he also investigated cytological changes 
of cephalometric radiography in adults. We investigated these 
changes after both panoramic and lateral cephalometric radi-
ographies in both children and adults.

Popova9 study results agree with the present study. In popo-
va research the age range of the sample is extensive and this 
problem can affect results because increasing age is a risk fac-
tor for cellular changes. In our study all adults were in same 
age range. On the other hand oral mucosal epithelium by a 
renewal system keeps in homeostasis condition, which auto-
matically compensates cell loss caused by abrasion. Control 
mechanism of this automatic system is complex and different 
factors like hormones affect it, so collected cells in one day are 
more reliable than cells were collected in three days.

Angelieri study results agree with present study. Of course in 
the Angelieri study radiation effects after panoramic radiogra-
phies in children were investigated and these effects were not 
compared with adults. Riberio investigated DNA damage and 
cell death after panoramic radiography in smoking and non- 
smoking healthy cases.14 Riberio study results agree with our 
study. In present study confounding factors such as smoking 
excluded because only the radiation role be compared in two 
age groups. Angelieri investigated cytogenic effects of pan-
oramic radiography in buccal mucosa and marginal surface 
of tongue in smoking and non- smoking adults.15 Cerqueira16 
investigated genotoxicity effects of panoramic radiography in 
gingival epithelial cells and showed X ray increased genotox-
icity in these cells that caused chromosomal damages. Micro-
nucleus index reflects genomic instability. Diagnosis of micro-
nucleus increased frequency in a population shows increased 
risk for cancer.17 The damage because micronuclei formation 
happens in epithelial basal cells where mitosis is happens.18 
Epithelial cell turn over brings them to the surface thus most 
rates of micronuclei formation happens in mucosal separated 

Steps for Slide Staining

Washing in 50% - 70 %- 80% alcohol

Washing in Distilled water

Putting in Hematoxylin Haris solution for 5 to 30 seconds 

Washing in Distilled water

Putting in acid – alcohol solution for one minutes

Washing in Distilled water

Washing in 50% - 70 %- 80% alcohol

Putting in OG6 Solution for 90 seconds

Washing in two absolute alcohol dishes

Putting in EA50 Solution for 90 seconds

Washing in three absolute alcohol dishes

Washing in Xylene four times

Share coverslip on the slides

Table 1 : Slide Staining Procedure



 E-ISSN :0975-8437      P-ISSN: 2231-2285
IN

T
E

R
N

A
T

IO
N

A
L

 J
O

U
R

N
A

L
 O

F
 D

E
N

T
A

L
 C

L
IN

IC
S

  |  2
0

1
4

 V
o

lu
m

e
 6

 Is
s

u
e

 3

Cytological Changes of oral mucosa following lateral cephalometry and panoramic radiograph

3

cells one to three weeks after genotoxic factors exposure. That 
is why, in this study cells were collected 10 days after x-ray ex-
posure.19 Necrotic cells (karyolysis, karyorexy, and pyknosis) 
were evaluated as an index for cell death (cytotoxicity).14,15,20 

Results of this study showed amounts of absorbed dose in 
dental radiation cannot cause genotoxicity changes but since 
repeating use of cytotoxic factors can result to chronic cell 
damages and degenerative changes and finally made appro-
priate field to neoplastic changes.20 

Conclusion

In conclusion, dental radiographs should be used only when 
absolutely necessary and every effort should be made to keep 
the dose to all individuals as low as possible.
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