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Abstract

Purpose: Radiological Society of North America (RSNA)
Consensus for coronavirus disease 19 (COVID-19) is
developed to evaluate the lung involvement on chest
computed tomography (CT) and create a common
reporting lexicon. Aim of this study is to determine the
frequency of CT features in sex and age groups in patients
with COVID-19, compare the findings according to the
RSNA consensus classifications, and evaluate the
compatibility of the classifications and findings.
Materials and Methods: Chest CT images of 281 patients
with COVID-19 were evaluated. Patients wetre noted in
the appropriate RSNA consensus class. The patients’ data
were analyzed by group according to age and sex.
Results: The main findings included ground-glass opacity,
consolidation, and ait bronchogram. The common
involvement patterns were as follows: bilateral, peripheral,
and multifocal. The rates for the typical, atypical, and
indeterminate classifications, according to the RSNA
consensus, were 63.6%, 9.6%, and 27.0%, respectively.
Subpleural fibrous streaking was more frequent in males.
Air bronchogram, lymphadenopathy, pleural effusion,
subpleural fibrous streaking, bilateral involvement, and a
typical classification on CT features were more frequent in
the = 65-year age group.

Conclusion: While the typical appearance classification
has results consistent with the findings, we think that the
classifications specified as indeterminate and atypical
appearance do not show sufficient agreement with the
findings and revision is needed for correct diagnostic
guidance.

Keywords:. COVID-19, CT features, age, sex, RSNA
consensus

Oz

Amag: Koronaviriis hastaligs 19 (COVID-19) Kuzey
Amerika Radyoloji Dernegi (RSNA) Konsensiisii, toraks
bilgisayarli tomografide (BT) akciger tutulumunu
degerlendirmek ve ortak bir rapotlama dili olusturmak icin
gelistirilmistir. Bu calismanin  amaci, COVID-19'u
hastalarda cinsiyet ve yas gruplarinda BT bulgularinin
sikligint  belirlemek,  bulgulart  RSNA  Konsensiis
siniflamalarina  gbre karsilastirmak ve smniflamalar ile
bulgularin uyumlulugunu degerlendirmektir.

Gereg ve Yontem: COVID-19'lu 281 hastanin toraks BT
goruntileri  degerlendirildi. Hastalar uygun RSNA
konsensiis sinifinda not edildi. Hastalarin verileri yas ve
cinsiyet gruplarina gére analiz edildi.

Bulgular: Sik bulgular arasinda buzlu cam opasiteleri,
konsolidasyon ve hava bronkogrami vardi. Yaygin tutulum
paternleri su sekildeydi: bilateral, periferal ve multifokal.
RSNA  konsensiisine gore tipik, atipik ve belirsiz
siniflandirma oranlart sirasiyla %63,6, %9,6 ve %27,0 idi.
Subplevral fibrotik cizgilenmeler erkeklerde daha sikti.
Hava bronkogrami, lenfadenopati, plevral efizyon,
subplevral fibrotik ¢izgilenmeler, bilateral tutulum ve tipik
siniflandirma 65 yas tstii grupta daha sikti.

Sonug: Tipik goriinim smniflandirmast bulgularla tutarls
sonuglara sahipken, belirsiz ve atipik goriiniim olarak
belirtilen siniflandirmalarin bulgularla yeterli bir uyum
gostermedigi ve dogru tamusal yonlendirmeler icin
revizyona ihtiya¢ oldugunu disiinmekteyiz.

Anahtar kelimeler: COVID-19, BT 6zellikleri, yas,
cinsiyet, RSNA konsenstist
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) was first
detected in a group of patients with pneumonia in
Wuhan, China in December 2019. It was caused by
the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2)12. The virus spreads rapidly and can
cause severe clinical problems, such as pneumonial;
however, some patients are asymptomatic’. Early
diagnosis of COVID-19 is crucial, and computed
tomography (CT) can be helpful in the diagnosis,
even before the onset of symptoms* Furthermore,
the gold standard method for the diagnosis of
COVID-19 is the polymerase chain reaction (PCR)
test'; however, the PCR test may show negative
results in the early period and has a sensitivity lower
than a CT>. On the other hand, CT findings may be
similar to other infectious conditions. Therefore,
several classifications for evaluating COVID-19 lung
involvement have been developed, one of which is
the Radiological Society of North America (RSNA)
consensus®.  This consensus consists of four
classifications: a typical appearance, an indeterminate
appearance, an atypical appearance, and a negative
appearance for pneumonia. Other studies have
recently been published evaluating the diagnostic
performance of the RSNA consensus®. We planned
to study considering that this consensus does not
have adequate diagnostic  definitions, and
demonstrated the frequency of CT features of
COVID-19, compared them between age groups and
sexes, and evaluated the consistency of the
classifications with the frequency of the findings.

MATERIALS AND METHODS

This retrospective study was conducted using non-
contrast CT images of patients with COVID-19
performed between April 2020 and June 2021 at two
institutions. Ethics committee approval, dated
06.05.2020 and numbered 854, was obtained from
the clinical research ethics committee of Adana City
Training and Research Hospital. Since the study was
conducted retrospectively with CT images, informed
consent was not obtained. The study was carried out
in accordance with the provisions of the Declaration
of Helsinki and the Good Clinical Practice guidelines.

Participants

Pediatric patients (0-18 years of age) were excluded
from the study. Among 520 patients who underwent
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CT scan with a preliminary diagnosis of COVID 19,
those with positive PCR tests were included in the
study. Of those patients included in the study, 281
had a positive PCR test. The number of samples was
determined by considering the large series of studies
in the literature and by excluding examinations with
low diagnostic value, eg with artifacts. The first CT
examinations of patients who were admitted to the
hospital for the first time were evaluated. Exclusion
criteria were a CT examination after the initiation of
treatment, no clear treatment history, and a history of
chronic lung disease.

CT technique and evaluation

CT images were performed in Adana City Training
and Research Hospital using a 128-detector multi-
detector (MD) CT unit (Philips Ingenuity 128,
Eindhoven, The Netherlands) with technical
parameters as follows: 120 kVp, 75400 mAs, a
rotation time of 0.4 sec, a pitch of 1.49, and a slice
thickness of 1 mm, and in Cukurova University
Balcali Hospital using a 160-detector MDCT unit
(Toshiba Alexion, Japan) with technical parameters
as follows: 120 kVp, 100-400 mAs, a rotation time of
0.5 sec, a pitch of 1.2, and a slice thickness of 1 mm.
These institutions, where CT scans wete performed,
are institutions that provide well-established medical
education, and the evaluations were made by 4
radiology specialists, two of whom had 12 years of
experience and the others 9 and 5 years of radiology
experience.

CT findings were evaluated in terms of ground-glass
opacity (GGO), consolidation, air bronchograms,
halo and reverse halo signs (RHS), interlobular septal
thickening (IST), reticular pattern, tree-in-bud sign,
subpleural fibrous streaking (SFS), bronchial
structural distortion (BSD), lymphadenopathy, and
pleural effusion. Also, multifocal, unilateral or
bilateral, peripheral/central or lobar involvement
patterns, and which lobe(s) was involved were noted.
A lymphadenopathy was considered when the
short-axis diameter was > 10 mm. The patients were
divided into three age groups as follows: 18—40, 41—
64, and = 65 years old. In addition, patients were
divided into groups according to sex. All findings
were compared between groups. The frequencies of
typical, atypical, and indeterminate findings according
to the RSNA consensus were determined for both
age and sex groups, and compared. The radiologic
evaluations were simultaneously performed by two
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radiologists with 8 and 10 years of experience,
respectively.

Statistical analysis

The mean, standard deviation (SD), median,
minimum, maximum, frequency, and ratios were
used in the descriptive statistics of the data. The
suitability of variables to a normal distribution was
examined using the Kolmogorov-Smirnov and
Shapiro-Wilk tests. Chi-square and Fisher’s exact
tests were used in comparing categorical variables.
The Statistical Package for the Social Sciences (SPSS;
ver. 23.0) program was used for the analyses. P values
< 0.05 were considered statistically significant.

RESULTS

Opverall, 281 patients were included in the study (112
women, 39.9%; 169 men, 60.1%; age range: 19-88
years; mean age: 47.14 = 15.92 years). Regarding age,
39.9% of the patients were 18—40 years old, 43.8%
wete 41-64 years old, and 16.4% were = 65 years old.

The frequency of common parenchymal infiltration
patterns were 90.0% for GGO and 37.0% for air
bronchograms. Other findings are detailed in Table 1.
The frequencies of common involvement patterns
were 63.0% for bilateral lung, 55.2% for peripheral,
77.9% for multifocal, 74.7% for left lung lower lobe,
and 71.9% for right lung lower lobe. Other
involvement patterns are detailed in Table I.

Comparing the findings according to sex, SFS was
significantly more frequent in males (p = 0.038).
However, there were no other significant difference
between the sexes. Detailed data on comparisons by
sex are shown in Table 1.

The patients were divided into three groups
according to age and the findings were compared. Air
bronchogram (p = 0.001), lymphadenopathy (p =
0.007), pleural effusion (p = 0.027), SFS (p = 0.001),
BSD (p = 0.001), and bilateral involvement (p =
0.008) were significantly higher in the = 65-year-old
group. Single lung involvement and left lung lower
lobe involvement were significantly higher in the 18—
40-year age group. In terms of other findings, no
significant ~ differences were found. Detailed
information on the comparison of findings between
age groups is given in Table L.
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CT findings were evaluated as typical, atypical, and
indeterminate according to the RSNA consensus and
the findings were compared between age groups and
sex groups. In terms of these classifications, no
significant difference was found between the sexes
(Table I). Patients in the atypical category were found
at similar rates in all three age groups. However, the
indeterminate appearance was more frequent in the
18—40-year age group, and the typical appearance was
more frequent in the = 65-year age group (p = 0.024).
The evaluation between age groups according to the
RSNA consensus is detailed in Table 1. Examples of
CT images for classifications are shown in Figures 1—

Fig. 1. Coronal (A) and axial (B) CT images of a 39-
year-old male patient shows bilateral peripheral
multifocal GGOs (frames) which are compatible
with the "typical appearance".

A T —

£ — = B

Fig. 2A: Axial CT image of a 32-year-old male
patient shows diffuse localized GGO in the right
lower lobe (oblique circle) which is compatible with

the "indeterminate appearance’.

Fig. 2B: Axial CT image of a 37-year-old female
patient shows consolidation areas (frame) and
small air bronchogram (arrow) in left upper lobe
and minimal subpleural reticulonodular densities
in the left lower lobe (oblique circles) which is
compatible with the "atypical appearance".
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Table 1. Comparison of CT findings according to gender and age groups

Male n Female n Total n P 18-40 n (%) 41-64 n >65n P

(%) (%) (%) value (%) (%) value
GGO only 69 (40.8) 44 (39.3) 113 (40.2) 0.796 52 (46.4) 45 (36.6) 16 (34.8) 0.219
GGO and consolidation 83 (49.1) 57 (50.9) 140 (49.8) 0.770 48 (42.9) 66 (53.7) 26 (56.5) 0.155
Only consolidation 18 (10.7) 11 (9.8) 29 (10.3) 0.823 13 (11.6) 12 (9.8) 4(8.7) 0.829
Air bronchogram 61 (36.1) 43 (38.4) 104 (37.0) 0.696 27 (24.1) 55 (44.7) 22 (47.8) 0.001
Reverse halo sign 3(1.8) 0 (0.0) 3(1.1) 0.156 2(1.8) 1(0.8) 0 (0.0) 0.572
Halo sign 7 (4.1) 3(2.7) 10 (3.6) 0.517 5 (4.5 3 (2.4 2 (4.3) 0.670
Interlobular septal thickening 32 (18.9) 21 (18.8) 53 (18.9) 0.969 17 (15.2) 23 (18.7) 13 (28.3) 0.161
Mediastinal lymphadenopathy 9(5.3) 7 (6.3) 16 (5.7) 0.743 1(0.9) 9(7.3) 6 (13.0) 0.007
Pleural effusion 8 (4.7) 4(3.6) 12 (4.3) 0.637 1(0.9) 7 (5.7) 4(8.7) 0.027
Reticular pattern 11 (6.5) 7(6.3) 18 (6.4) 0.931 5 (4.5) 9(7.3) 4(8.7) 0.528
Tree-in-bud sign 4(2.4) 3(2.7) 7 (2.5) 0.870 2(1.8) 4(3.3) 12.2) 0.763
Subpleural fibrous streaking 32 (18.9) 11 (9.8) 43 (15.3) 0.038 4(3.6) 22 (17.9) 17 (37.0) 0.001
Bronchial structural distortion 27 (16.0) 14 (12.5) 41 (14.6) 0.419 1(0.9) 16 (13.0) 24 (52.2) 0.001
Bilateral involvement 103 (60.9) 74 (66.1) 177 (63.0) 0.384 59 (52.7) 83 (87.5) 35 (76.1) 0.008
Right lung involvement 34 (20.1) 16 (14.3) 50 (17.8) 0.452 28 (25.0) 18 (14.6) 4(8.7) 0.030
Left lung involvement 32 (18.9) 22 (19.6) 54 (19.2) 25 (22.3) 22 (17.9) 7 (15.2)
Peripheral involvement 93 (55.0) 62 (55.4) 155 (55.2) 0.957 64 (57.1) 64 (52.0) 27 (58.7) 0.639
Both peripheral and central 65 (38.5) 43 (38.4) 108 (38.4) 0.898 40 (35.7) 51 (41.5) 17 (37.0) 0.728
involvement
Central involvement 11 (6.5) 7 (6.3) 18 (6.4) 0.900 8(7.1) 8(6.5) 2 (4.3) 0.787
Multifocal involvement 130 (76.9) 89 (79.5) 219 (77.9) 0.615 84 (75.0) 97 (78.9) 38 (82.0) 0.547
Right lung upper lobe 96 (56.8) 75 (67.0) 171 (60.9) 0.088 64 (57.1) 74 (60.2) 33 (71.7) 0.228
involvement
Right lung middle lobe 74 (43.8) 51 (45.5) 125 (44.5) 0.773 44 (39.3) 55 (44.7) 26 (56.5) 0.140
involvement
Right lung lower lobe 121 (71.6) 81 (72.3) 202 (71.9) 0.895 74 (66.1) 91 (74.0) 37 (80.4) 0.149
involvement
Left lung upper lobe 100 (59.2) 69 (61.6) 169 (60.1) 0.683 60 (53.6) 77 (62.6) 32 (69.6) 0.133
involvement
Left lung lower lobe 122 (72.2) 87 (77.7) 209 (74.4) 0.302 76 (67.9) 92 (74.8) 41 (89.1) 0.021
involvement
RSNA consensus atypical 17 (10.1) 10 (8.9) 27 (9.6) 0.753 11 (9.8) 12 (9.8) 4 (8.7) 0.974
appearance
RSNA consensus 49 (29.0) 27 (24.1) 76 (27.0) 0.367 42 (37.5) 26 (21.1) 8 (17.4) 0.005
indeterminate
RSNA consensus typical 103 (60.9) 75 (67.0) 178 (63.3) 0.305 59 (52.7) 85 (69.1) 34 (73.9) 0.009

GGO: ground-glass opacity
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DISCUSSION

COVID-19, which was first detected in China in
December 2019, was characterized as a pandemic as
of March 20202 COVID-19 mainly causes
respiratory  tract infections, like the other
coronaviruses’. Due to the primary involvement of
the respiratory system, chest CT imaging is
recommended for the diagnosis, especially in cases
where PCR tests can provide false negatives in the
early periods’. CT scans are also recommended
during the follow-up of hospitalized patients, in cases
of severe or critical disease!, and even when mild
cases are suspected®. Chest CT imaging findings are
often peripheral, subpleural, and multiple GGOs in
the early period’. However, in more serious cases,
findings such as SFS and BSD are also detected!:*’.
Due to the diversity and variability of findings, some
consensus was designed to provide standardization
on the reporting of CT findings with COVID-19,
such as RSNA and COVID-19 reporting and data
system (CO-RADS)3*.

According to the RSNA consensus, bilateral and
peripheral involvement and GGO, which belong to
the typical appearance classification, were the most
common findings in our study, as in the literature.
The features specified in the typical appearance
classification were found in the 76%—-88% of the
studies with a large patient population and in review
articles>!%!1. Considering these results, the typical
appeatance classification seems to be consistent and
usable.

Perihilar ~ or  non-peripheral and  unilateral
involvement were used to define the indeterminate
appearance classification and were relatively less
common in our study. The rates of patients with only
petihilar/non-petipheral and unilateral involvement
were 38.4% and 37.0%, respectively. In the literature,
these findings vary between 5-26%, rates that are
slightly lower than our findings>!%12. However, the
unilateral involvement, which is associated with an
indeterminate appearance, may be seen in eatly CT
examinations. Wang et al. state that unilateral
involvement can only be seen in very eatly stages or
very late stages with a regression of the disease!?. In
addition, previous reports suggest that CT findings
may change depending on the clinical conditions of
the patients. In a previous study, unilateral
involvement was found in 6.9% of mild cases, while
it was not detected in patients with severe disease!2.
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It is understood that the classification of
indeterminate appearance may vary according to the
eatly/late petiod ot to ordinaty/severe patients. To
make the consensus more usable, we think that this
classification can be improved by dividing it into two
sub-classifications. For example, it can be divided
into two groups as indeterminate A (higher risk for
Covid-19) and indeterminate B (lower risk for
Covid-19), and [multifocal, diffuse, perihilar or
unilateral GGOs without consolidation] and [few
very small GGOs with consolidation and a non-
peripheral distribution] features can be included in

the indeterminate A and B classification, respectively.

Isolated consolidation, tree-in-bud sign, IST, and
pleural effusion findings were used to define the
atypical appearance. Considering our results and the
results of other studies, the frequency of detection of
the features included in the atypical appearance
classification vary. Isolated consolidation has been
detected in the range of 5-15%, pleural effusion from
1-6%, and tree-in-bud sign in 1-9%>101417 Tt is
interesting that IST, which is in this classification, was
found at a rate of 18.9% in our study. Similar to our
result, Caruse D et al. reported a rate of 13%!8.
Additionally, in a meta-analysis!!, a high rate of
48.46% was specified, and this finding was defined as
a common feature. Considering these findings, we
think it is necessaty to review some of the features
included in the atypical appearance classification.

Few studies have compared the findings between the
sexes. In one study'?, consolidation and fibrosis were
significantly higher in males. In our study, however,
only SFS was found to be significantly higher in
males.

In the literature review, we encountered very few
studies comparing CT findings between age groups.
When the results of various studies were compared,
the findings were not fully consistent?*23. According
to our findings in terms of the RSNA consensus, the
typical appearance was higher in the = 65-year age
group, but COVID-19 can present with the
indeterminate or atypical CT appearance in the < 65-
year age group.

Our study has some limitations, such as a failure to
evaluate patients according to the disease stage. We
also only performed a two-center evaluation and
there were no interobserver evaluations. Since
findings such as pre-existing pathologies that may be
found in the lungs of the patients are not known, the
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findings in the evaluated examinations may cause an
exaggerated assessment of the findings of the current
disease.

As a conclusion, the RSNA consensus has made a
significant contribution to the assessment of imaging
findings with COVID-19. However, considering
both our own findings and those in the literature, we
want to emphasize that the typical appearance
classification has consistent results, but the
indeterminate and atypical appearance classifications
need revisions. These should be developed according
to the results of large meta-analysis studies.

Author Contributions: Concept/Design : SS, OK; Data acquisition:
SS, CP, OD; Data analysis and interpretation: SS, OK, FCP; Drafting
manuscript: SS, OK, OD; Critical revision of manuscript: SS, OK; Final
approval and accountability: SS, OK, OD, CP, NNK, FCP, SK;
Technical or material support: CP, OD; Supervision: OK; Securing
funding (if available): n/a.

Ethical Approval: Ethical approval was obtained from the Clinical
Research Ethics Committee of Adana Sehir Education and Research
Hospital with the decision dated 06.05.2020 and numbered 56/854.
Peer-review: Externally peer-reviewed.

Conflict of Interest: Authors declared no conflict of interest.
Financial Disclosure: Authors declared no financial support

REFERENCES

1.  Ufuk F, Savas R. Chest CT features of the novel
coronavirus disease (COVID-19). Turk ] Med Sci.
2020;50:664-78.

2. Zhu N, Zhang D, Wang W, Li X, Yang B, Song ] et
al. A novel coronavirus from patients with pneumonia
in China, 2019. N Engl ] Med. 2020;382:727-33.

3. Simpson S, Kay FU, Abbara S, Bhalla S, Chung JH,
Chung M et al. Radiological Society of North America
expert consensus statement on reporting chest CT
findings related to COVID-19. Endorsed by the
Society of Thoracic Radiology, the American College
of Radiology, and RSNA - secondary publication. ]
Thorac Imaging. 2020;35:219-27.

4. Dilek O, Kaya O, Akkaya H, Ceylan C, Kiziloglu A,
Sahin Eker B et al. Diagnostic performance and
interobserver agreement of CO-RADS: evaluation of
classification in radiology practice. Diagn Interv
Radiol. 2021;5:615-20.

5. Salehi S, Abedi A, Balakrishnan S,
Gholamrezanezhad A. Coronavirus disease 2019
(COVID-19): a systematic review of imaging findings
in 919 Patients. AJR Am ] Roentgenol. 2020;14:1-7.

6. Rocha CO, Prioste TAD, Faccin CS, Folador L,
Tonettoa MS, Knijnik PG et al. Diagnostic
performance of the RSNA-proposed classification for
COVID-19  pneumonia  versus  pre-pandemic
controls. Braz | Infect Dis. 2022;26:101665.

7. AT, Yang Z, Hou H, Zhan H, Chen C, Lv W et al.
Correlation of chest CT and RT-PCR testing for
coronavirus disease 2019 (COVID-19) in China: A
report of 1014 cases. Radiology. 2020;296:32-40.

599

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

RSNA consensus for COVID-19 diagnosis

Yu M, Xu D, Lan L, Tu M, Liao R, Cai S et al. Thin-
section chest CT imaging of coronavirus disease 2019
pneumonia: comparison between patients with mild
and severe disease. Radiol Cardiothorac Imaging.
2020;23;2:e200126.

Chen H, AiL, Lu H et al. Clinical and imaging features
of COVID-19. Radiol Infect Dis 2020;7:43-50.

Hani C, Trieu NH, Saab I, Dangeard S, Bennani S,
Chassagnon G et al. COVID-19 pneumonia: A review
of typical CT findings and differential diagnosis.
Diagn Interv Imaging. 2020;101:263-8.

Bao C, Liu X, Zhang H, Li Y, Liu ]. Coronavirus
Disease 2019 (COVID-19) CT Findings: A systematic
review and meta-analysis. ] Am Coll Radiol.
2020;17:701-9.

Li K, Wu J, Wu F, Guo D, Chen L, Fang Z et al. The
clinical and chest CT features associated with severe
and critical COVID-19 Pneumonia. Invest Radiol.
2020;55:327-31.

Wang Y, Dong C, Hu Y, Li C, Ren Q, Zhang X et al.
Temporal changes of CT Findings in 90 patients with
COVID-19 pneumonia: A longitudinal study.
Radiology. 2020;296:55-64.

FuF, Lou J, Xi D, Bai Y, Ma G, Zhao B et al. Chest
computed tomography findings of coronavirus
disease 2019 (COVID-19) pneumonia. Eur ] Radiol.
2020;30:5489-98.

Zhou S, Wang Y, Zhu T, Xia L. CT features of
coronavirus disease 2019 (COVID-19) pneumonia in
62 patients in Wuhan, China. AJR Am J Roentgenol.
2020;214:1287-94.

Yang W, Cao Q, Qin L, Wang X, Cheng Z, Pan A et
al. Clinical characteristics and imaging manifestations
of the 2019 novel coronavitus disease (COVID-19): a
multi-center study in Wenzhou city, Zhejiang, China.
J Infect. 2020;80:388-93.

Cheng Z, Lu Y, Cao Q, Qin L, Pan Z, Yan F et al.
Clinical features and chest CT manifestations of
coronavirus disease 2019 (COVID-19) in a single-
center study in Shanghai, China. AJR Am ]
Roentgenol. 2020;215:121-6.

Caruso D, Zerunian M, Polici M, Pucciarelli F,
Polidori T, Rucci C et al. Chest CT features of
COVID-19 in Rome, Italy. Radiology. 2020;296:79-
85.

Shang Y, Xu C, Jiang F, Huang R, Li Y, Zhou Y et al.
Clinical chatacteristics and changes of chest CT
features in 307 patients with common COVID-19
pneumonia infected SARS-CoV-2: A multicenter
study in Jiangsu, China. Int ] Infect Dis. 2020;96:157-
62.

Fan N, Fan W, Li Z, Shi M, Liang Y. Imaging
characteristics of initial chest computed tomography
and clinical manifestations of patients with COVID-
19 pneumonia. Jpn J Radiol. 2020;21:1-6.

Song F, Shi N, Shan F, Zhang Z, Shen |, Lu H et al.
Emerging 2019 novel coronavirus (2019-nCoV)
pneumonia. Radiology. 2020;295:210-7.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7151282/

Sozitok et al. Cukurova Medical Joutrnal

22. Chen Z,Fan H, Cai ], Li Y, Wu B, Hou Y et al. High- 23. Liu K, Chen Y, Lin R, Han K. Clinical features of

resolution computed tomography manifestations of COVID-19 in elderly patients: A comparison with
COVID-19 infections in patients of different ages. young and middle-aged patients. ] Infect. 2020;80:14-
Eur ] Radiol. 2020;126:108972. 8.

600



	Research
	INTRODUCTION
	MATERIALS AND METHODS
	Participants
	CT technique and evaluation
	Statistical analysis

	RESULTS
	DISCUSSION
	REFERENCES

