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The Segmentation of Therapeutic Target Area in Glioma Cancer Patients by
Transfer Learning

Maryam Hooshyari'™, Hadi Akbarizadeh®"”, Mahanaz Etehadtavakol*®, Ahmad Shanei*

Original Article
Abstract

Background: This study was conducted in order to investigate the power and efficiency of transfer learning in
solving the problem of deep learning data volumes for automatic segmentation of the treatment target area in
glioma cancer patients.

Methods: In this study, T;, T, and Flair images of one hundred patients whose glioma cancer was confirmed
were used. After quality review, all images were normalized and resized. Then the images were given to a model
in two modes with and without transfer learning and their performance was evaluated with the degree of
similarity, overlap, sensitivity and accuracy.

Findings: The results of our study show that transfer learning can increase the efficiency of automatic
segmentation and increase the similarity of automatic segmentation with manual segmentation to more than 76%
in Flair images. Also, this method has increased the speed of reaching the desired result in T2 images that could
not improve the results.

Conclusion: Deep learning in automatic segmentation can overcome the limitations caused by data volume in
glioma patients and improve their performance.

Keywords: Machine learning; Radiotherapy planning; Glioma

Citation: Hooshyari M, Akbarizadeh H, Etehadtavakol M, Shanei A. The Segmentation of Therapeutic
Target Area in Glioma Cancer Patients by Transfer Learning. J Isfahan Med Sch 2023; 41(708): 96-101.

1- MSc Student, Department of Medical Physics, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran

2- PhD Student, Department of Medical Physics, School of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran

3- Assistant Professor, Department of Medical Physics, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran

4- Professor, Department of Medical Physics, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran
Corresponding Author: Ahmad Shanei, Professor, Department of Medical Physics, School of Medicine, Isfahan University of
Medical Sciences, Isfahan, Iran; Email: shanei@med.mui.ac.ir

Ve VY o0 poler sain VA oslad/ FY Jlo— Olgal (S5 oSl alons

http://jims.mui.ac.ir


https://orcid.org/0000-0002-8711-0717
https://orcid.org/0000-0002-9424-027X
https://orcid.org/0000-0003-0841-1894
https://orcid.org/0000-0001-5999-0932
https://orcid.org/0000-0002-8711-0717
https://orcid.org/0000-0002-9424-027X
https://orcid.org/0000-0003-0841-1894
https://orcid.org/0000-0001-5999-0932
https://orcid.org/0000-0002-8711-0717
https://orcid.org/0000-0002-9424-027X
https://orcid.org/0000-0003-0841-1894
https://orcid.org/0000-0001-5999-0932
https://orcid.org/0000-0002-8711-0717
https://orcid.org/0000-0002-9424-027X
https://orcid.org/0000-0003-0841-1894
https://orcid.org/0000-0001-5999-0932
https://orcid.org/0000-0002-8711-0717
https://orcid.org/0000-0002-9424-027X
https://orcid.org/0000-0003-0841-1894
https://orcid.org/0000-0001-5999-0932
https://orcid.org/0000-0002-8711-0717
https://orcid.org/0000-0002-9424-027X
https://orcid.org/0000-0003-0841-1894
https://orcid.org/0000-0001-5999-0932
https://orcid.org/0000-0002-8711-0717
https://orcid.org/0000-0002-9424-027X
https://orcid.org/0000-0003-0841-1894
https://orcid.org/0000-0001-5999-0932
https://orcid.org/0000-0002-8711-0717
https://orcid.org/0000-0002-9424-027X
https://orcid.org/0000-0003-0841-1894
https://orcid.org/0000-0001-5999-0932

