[ Downloaded from jmums.mazums.ac.ir on 2025-12-20 ]

~

@DRI]@I]WNL ARTIGLE

Differentiation cervical epithelial cells by image processing techniques

Omid Emadiar11,
Hamed Taheri-Gorﬁ
Javad Hadadn‘?’a
Alireza KhaIiIian4

! Associate Professor, Department of Pathology, 8abfdViedicine, Mazandaran University of MedicaiSwes, Sari, Iran
2 Student of Biomedical Engineering, Department imhiedical Engineering, School of Electrical Enginreg and Computer, Hakim Sabzevari
University, Sabzevar, Iran
3 Associate Professor, Department of Biomedical B®gjiing, School of Electrical Engineering and CotaptHakim Sabzevari University,
Sabzevar, Iran
4 Professor, Department of Statistics, School of iRled, Mazandaran University of Medical Sciences;,Sran

(Received September 16, 2013; Accepted February 23) 2014

Abstract

Background and purpose: Different patterns of the three main categoriesgqefamous cells in cervical Pap
smears specimens partially represent the hormdatissof the patient. So far using the optical oscope for
counting and differentiation of the cells due ttotof wasted time and possible errors have beexngmted easy to
use it in labs. Thus our objective was to desigd snplement an accurate and fast assessment dieagzd on
image processing techniques to identify and diffeage these cells from each other.

Materials and methods: In this study 20 images of Pap smear slides haga bsed, that were provided by
Liquid based cytology (LBC) method belonging toigatis or clients who have been referred to Shahpg#hology
laboratory in Sari. 150 cells from each slide wdieded into 50 superficial cells, 50 intermediatells and 50
parabasal cells under the supervision of pathdlogied using MATLAB software and image processiaghhiques
these cells approved and differentiated. Finalhgtlaer pathologist blindly confirmed the resultpsbcessing of cells
for identification accuracy using an optical microge.

Results: The proposed method is able to identify three catégories based on the size of the cell nucleus;
cytoplasm size and their ratio to each other wigctalled N/C is five times faster than using tleewentional light
microscope. Kappa coefficient was calculated ansd @gual to k = 0.981 (P < 0.001) that represe®®% overlap
between the results of the second experienced lpgikbobservations and our proposed method.

Conclusion: After ensuring the acceptable performance of #gpproach for detecting and counting the
three categories of cervical cells and for the glesif a prospective study involving simultaneousasugement of
the estrogen and progesterone hormones of patverttoped to evaluate the effectiveness of this oatkts a cheap
and quick alternative method to verify the accuraoymonal status of patients.
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