
P
os

te
d

on
A

ut
ho

re
a

3
A

ug
20

21
|T

he
co

py
ri

gh
t

ho
ld

er
is

th
e

au
th

or
/f

un
de

r.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

us
e

w
it

ho
ut

pe
rm

is
si

on
.

|h
tt

ps
:/

/d
oi

.o
rg

/1
0.

22
54

1/
au

.1
62

80
27

22
.2

54
79

36
6/

v1
|T

hi
s

a
pr

ep
ri

nt
an

d
ha

s
no

t
be

en
pe

er
re

vi
ew

ed
.

D
at

a
m

ay
be

pr
el

im
in

ar
y.

DETERMINATION OF THORACIC COMPUTERIZED
TOMOGRAPHY FINDINGS IN COVID-19 CASES BY DEEP
LEARNING

Sua Sumer1, Onur Ural1, Asli Ural2, NAZLIM AKTUĞ DEMİR3, Hakan Cebeci1, Abidin
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Abstract

Aims: The effects of the COVID-19 pandemic continue around the world. Imaging methods play an important role in the
diagnosis of COVID-19. The aim of this study was to develop a system that would allow for the distinguishing of lesions at
different stages of the disease based on similar signs of other viral diseases and monitoring the emergence, progression, and/or
remission of lesions in different areas of the lungs. Methods: For the deep learning (DL) system, the thoracic CT images from
1,382 images were reviewed. These belonged to patients whose SARS-CoV-2 RT-PCR tests turned out positive, were diagnosed
with COVID-19, and had signs of lung involvement. Of 1,382 images in the dataset, 180 were assigned for testing and 1,202
were assigned for training. Apart from our dataset, 131 images for internal testing and 1,365 images for external testing were
used. The trainings were continued to cover 316,000 steps. Results: Internal and external analyses were used to assess the
developed model. The internal analysis success rate was 93.12%. For first external analysis we used 85 images. In the first
external analysis we assessed a single CT image of each patient who was in the mixed image lists, and the success rate was
found to be 70.31%. In the second external analysis, 645 thoracic CT images of patients diagnosed with COVID-19 and 635
images of another patients who had signs of non-COVID-19 diseases were used. We assessed the thoracic CT images with
both COVID-19 and non-COVID-19 disease signs. The success rate in the identification of COVID-19 patients was 88.4%.
Conclusion: Special modeling systems developed using DL may help accelerate workflow and making the process easier. This
is especially important in cases in which fast and accurate assessment is essential for of a large number of patients, as happens
in a pandemic.
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