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Abstract
Objective:

To evaluate the demographic, clinical data and, computed

tomography findings of patients diagnosed COVID-19. Methods: Patients who
had COVID 19 suspicion in the emergency department of the university hospital
in Istanbul, Turkey, between March 20, 2020, and April 1, 2020, were scanned.
Demographic, characteristics, and computed tomography findings of patients
with positive RT-PCR test results were analyzed. Results: The mean age of
patients was 51.27 (6.45) years, and 72.5% were male. The median admission
period of patients was 4 (1 - 10) days, and the mean length of hospital stay was
10.49 (6.6) days. The mean CT result time was 33.24 (11.56) minutes, and
RT-PCR was 35.53 (14.36) hours. The most common complaint was a fever.
Furthermore, shortness of breath and dry cough was other evident complaints.
Only 7.8% of patients were asymptomatic. In 84.3% and 80.5% of patients
had increased C-reactive protein levels and increased ferritin levels, while in
41.2% of patients had decreased lymphocyte count. Bilateral lung involvement,
multifocal localized lung lesions, peripheral and central distribution of lesions
were detected in most patients. Lesions were located at the posterior lung in
more than half of the patients. The rate of involvement of the lower lobes was
higher. Some 84.5% of the patients had two or more lobe involvements. Ground
glass density (94.1%), consolidation (80.4%), pleural thickening (64.7%), crazy
paving pattern (52.9%), vascular enlargement (47.1%), halo sign (43.1%), and
air bronchogram (33.3%) were the most seen lesions. Conclusion: Computed
tomography could be helpful in coordination with the clinical and laboratory
parameters for early decision and isolation of patients with suspected COVID19 until RT-PCR test results obtained.
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1. Introduction
Coronavirus disease 2019 (COVID-19), which is a severe
acute respiratory disease caused by coronavirus 2 (SARSCoV-2), first appeared in Wuhan city of Hubei province
of China in December 2019 and spread rapidly to other
countries [1]. The World Health Organization (WHO)
declared the disease as an emergency public health problem
on January 30, 2020, after that, was announced as pandemic on March 11, 2020 [2]. According to data of an

online virus tracker created by The Lancet and organized by
Johns Hopkins University, 5,370,893 confirmed COVID19 cases, and 343,617 deaths have been reported worldwide
in 188 countries [3]. According to the data of the Republic
of Turkey Ministry of Health, 156.827 confirmed cases, and
4.340 deaths are reported to date [4].
A real-time reverse transcription-polymerase chain reaction (RT-PCR) of the virus’s nucleic acid is accepted as
the standard test in the diagnosis of COVID-19 disease,
hospitalization, or isolation decision. Studies reported a
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TA B L E 1. Demographic, clinical data, and laboratory results of the patients.
Patients (n = 51)
Mean age, years (SD)
51.27 (14.65)
Men
37 (72.5%)
Women
14 (27.5%)
Median admission period, days (range)
4 (1 - 10)
Mean Lenght of the hospital stay, days (SD)
10.49 (6.6)
Mean CT result time, minutes (SD)
33.24 (11.56)
Mean RT - PCR result time, hours (SD)
35.53 (14.36)
Sign and symptoms
Fever
30 (58.8%)
Dry cough
21 (41.2%)
Dispnea
24 (47.1%)
Fatigue, weakness
16 (31.4%)
Chest or back pain
6 (11.8%)
Diarrhea
5 (9.8%)
Without any symptoms
4 (7.8%)
Vital signs
Fever, °C, mean (SD)
37.68 (0.95)
Heart rate, beats per minute
86 (50 - 115)
Respiratory rate per minute
20 (16 - 40)
Systolic blood pressure, mmHg
115 (90 - 150)
Diastolic blood pressure, mmHg
70 (60 - 90
SPO2 , %
96 (82 - 100)
Laboratory tests
Median leucocyst count, (range) (×103/µL, normal range 4.3 - 10.3)
5.8 (1.1 - 25)
Increased
4 (7.8%)
Normal
44 (86.3%)
Decreased
3 (5.9%)
Median lymphocyte count (range) (×103 /µL, normal range 1.3 - 3.5)
1.4 (0.5 - 3)
Decreased
21 (41.2%)
Normal
30 (58.8%)
Median C - reactive protein level (range) (mg/L, normal range < 5)
30.5 (0.47 - 396)
Increased
43 (84.3%)
Normal
8 (15.7%)
Median ferritin level (range) (ng/ml, normal range 15 - 150)
431 (48.5 - 2296)
Increased
33 (80.5%)
Normal
8 (19.5%)
Median D - Dimer level (range) (mg/L, normal range 0 - 0.5)
0.56 (0.20 - 80)
Increased
30 (65.2%)
Normal
16 (34.8%)
Decision
Outpatients follow-up
5 (9.8%)
Hospilatized in general ward
38 (74.5%)
Hospilatized in the intensive care unit
8 (15.7%)
Outcome
Survived
47 (92.2%)
Non - survived
4 (7.8%)

high false-negative result rate and low sensitivity of the
RT-PCR test. This resulted in increased necessity and use
of non-contrasted chest computed tomography (CT), later

having higher sensitivity, faster results procurement, and
more practical in usage [5–7].
We aimed to evaluate the demographic, clinical data, and
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TA B L E 2. Features of chest CT findings of patients according to the admission period.
The onset of symptom
Total

1 - 3 days

4 - 6 days

≥ 7 days
Distribution

Peripheral

11 (21.6%)

8 (4.3)

2 (1.5%)

1 (0.7%)

Both peripheral and central

40 (78.4%)

12 (6.4%)

15 (10.9%)

13 (9.1%)

Unilateral

8 (15.7%)

4 (2.1)

3 (2.2%)

1 (0.7%)

Bilateral

43 (84.3%)

16 (8.6%)

14 (10.2%)

13 (9.1%)

Unifocal

5 (9.8%)

4 (2.1%)

1 (0.7%)

0

Multifocal

46 (90.2%)

16 (8.6%)

16 (11.7%)

14 (9.8%)

Posterior localization

28 (54.9%)

12 (6.4%)

8 (5.8%)

8 (5.6%)

Pattern of lesions
Ground glass density

48 (94.1%)

18 (9.6%)

16 (11.7%)

14 (9.8)

Consolidation

41 (80.4%)

15 (8%)

14 (10.2%)

12 (8.4%)

Interlobular septal thickening

27 (52.9%)

13 (7%)

5 (3.6%)

9 (6.3%)

Crazy paving pattern

27 (52.9%)

13 (7%)

5 (3.6%)

9 (6.3%)

Vascular enlargement

24 (47.1%)

8 (4.3%)

7 (5.1%)

9 (6.3%)

Halo

22 (43.1%)

9 (4.8%)

10 (7.3%)

3 (2.1%)

Air bronchogram

17 (33.3%)

7 (3.7%)

4 (2.9%)

6 (4.2%)

Reversed halo

9 (17.6%)

3 (1.6%)

3 (2.2%)

3 (2.1%)

Bronchial wall irregularity

10 (19.6%)

3 (1.6%)

2 (1.5%)

5 (3.5%)

Fibrous Tape

7 (12.7%)

3 (1.6%)

0

4 (2.8%)

Subpleural Line

5 (9.8%)

3 (1.6%)

0

2 (1.4%)

Bronchial wall thickening

5 (9.8%)

0

1 (0.7%)

4 (2.8%)

Air bubble

2 (3.9%)

0

1 (0.7%)

1 (0.7%)

Bronchiectasis

2 (3.9%)

0

1 (0.7%)

1 (0.7%)

Pleura/pericard lesions
Pleural thickening

33 (64.7%)

14 (7.5%)

8 (5.5%)

11 (7.7%)

Pleural effusion

5 (9.8%)

4 (2.1%)

1 (0.7%)

0

Pericardial effusion

2 (3.9%)

2 (1.1%)

0

0

CT findings of the patients who had positive RT-PCR test
results.

- 6 days, and seven or more days, according to the onset of
symptoms, and chest CT findings were recorded.

2. Materials and methods

2.1 CT image acquisition and
interpretation

This descriptive study was performed retrospectively scanning of 87 patient’s files who were older than 18 years
of age and having COVID 19 suspicion in the emergency
department of the university hospital in Istanbul, Turkey,
between March 20, 2020, and April 1, 2020.
Research ethics committee approval was obtained from
the Istanbul University-Cerrahpasa ethical committee with
a number of 58635.
Patients with positive RT-PCR test results were included
in the study. Age, gender, complaints, the onset of symptoms, vital signs, a decision about follow-up, length of
the hospital stay, laboratory results and, the time interval
of obtaining RT-PCR and CT results were recorded and
analyzed. Patients were divided into three, 1 - 3 days, 4

CT images of patients were taken on a spine position by
using a 128 detector CT device (Somatom Definition CT,
Siemens Healthcare, Forcheim, Germany) and lobe of lesion distribution, with a minimum slice thickness of 1 mm.
CT findings of patients were interpreted by two radiologists
with 5 and 15 years of experience.
CT findings focused on the lesion features of each patient, included (a) distribution characteristics, (b) lobe of
lesion distribution, (c) a number of lobes involved (d)
patterns of the lesion (e.g., ground glass opacification, crazy
paving pattern, consolidation, halo sign, interlobular septal
thickening, air bronchogram), and (e) pleural/pericardial
findings (e.g., adjacent pleura thickening, pleural effusion,
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TA B L E 3. Location and the number of the involved lobes.
The onset of symptom
Total

1 - 3 days

4 - 6 days

≥ 7 days

Affected lobes
Right upper lobe

38 (74.5%)

15 (19.7%)

11 (18.3%)

12 (18.5%)

Right middle lobe

37 (72.5%)

14 (18.4%)

10 (16.7%)

13 (20%)

Right lower lobe

46 (90.2%)

17 (22.4%)

15 (25.0%)

14 (21.5%)

Left upper lobe

37 (72.5%)

14 (18.4%)

10 (16.7%)

13 (20%)

Left lower lobe

43 (84.3%)

16 (21.1%)

14 (23.3%)

13 (20%)

Number of the involved lobe
Median number of involved lobe

5 (1 - 5)

1 lobe

8 (15.7%)

5 (25%)

2 (11.8%)

1 (7.1%)

2 lobes

4 (7.8%)

1 (5.0%)

3 (17.6%)

0

3 lobes

1 (2.0%)

0

2 (5.9%)

0

4 lobes

12 (23.5%)

5 (25%)

6 (35.3%)

1 (7.1%)

5 lobes

26 (51.0%)

9 (45.0%)

5 (29.4%)

12 (85.7%)

pericardial effusion).

2.2 Statistical analysis
Statistical analysis of data was performed on SPSS 21.0
for the Windows program. Kolmogorov-Smirnov test was
used to assess the normality of distribution. Normally distributed data were presented as mean (SD), non-normally
distributed data as median (IQR), and categorical variables
as frequency (%).

3. Results
A total of 51 patients with positive RT-PCT test results
were included in the study. The mean age of the patients
was 51.27 (6.45) years, and 72.5% were male. The median
admission period of the patients was 4 (1-10) days, and the
mean length of hospital stay was 10.49 (6.6) days. While
the mean time interval of obtaining the CT result was 33.24
(11.56) minutes, the mean time interval of obtaining RTPCR results was 35.53 (14.36) hours. The most common
complaint was fever observed in 58.8% of patients. Furthermore, shortness of breath and dry cough was evident in
47.1% and 41.2% of patients, respectively. Only 7.8% of
patients were admitted without any symptoms. In 74.5% of
the patients were hospitalized in the general ward, while
15.7% were hospitalized in the intensive care unit. In
84.3%, 80.5% and 41.2% of the patients had increased Creactive protein levels, increased ferritin levels, and decreased lymphocyte count, respectively (Table 1).
Bilateral lung involvement (84.3%), multifocal localized
lung lesions (90.2%), peripheral and central distribution
(78.4%) of lesions were detected in the majority of patients.
Lesions located peripheral, unilateral, and unifocal were
seen more common in patients admitted in 1 - 3 days.
Ground glass density (94.1%), consolidation (80.4%), and
crazy paving pattern (52.9%) were the most seen lesions.

Besides, vascular enlargement (47.1%), halo (43.1%), air
bronchogram (33.3%) and, accompanying pleural thickening (64.7%) were other important lesions observed in
patients (Table 2, Fig. 1).
Although the involvement of all lobes was detected, the
involvement of the lower lobes was higher. In 84.5% of
the patients, two or more lobe involvements were detected.
Five lob involvements one lobe involvement were seen in
85.7% (n = 12) and 7.1% (n = 1) of patients admitted in 7
or more days (Table 3).

4. Discussion
Early diagnosis of COVID-19 is critical in controlling the
course of the disease, reducing its infectiousness, and improving treatment strategy. Fever, dry cough, shortness of
breath, myalgia, and weakness were the most common observed complaints, and acute respiratory distress syndrome
was seen 17-29%. Sore throat, rhinorrhea, chest pain,
hemoptysis, conjunctival congestion, diarrhea, nausea, and
vomiting were less common. Besides, the proportion of
patients admitted without any symptoms was reported as
11% [8–11]. Fever was the most common complaint, but
7.8% of patients were asymptomatic in our study. Even if
the majority of patients have some symptoms, the diagnosis
of COVID-19 should be considered in patients with no
symptoms for the isolation process to reduce the infectiousness of disease.
Lymphopenia (33 - 50%), high C-reactive protein level
(42 - 60%), and high D-dimer level were reported as common and important laboratory parameters [9, 12–14]. Data
obtained in our study were similar to the literature; however, high ferritin level was measured in 80.5% of patients.
The RT-PCR test results are affected by many external
factors such as sampling location and time, personnel, and
the performance of the kit studied. Also, the RT-PCR test’s
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F I G U R E 1. Various lesions of included patients. Yellow arrowheads and boxes indicated the lesions. A: multiple
patchy ground glass densities; B: large consolidation areas in the bilateral lung; C: crazy paving pattern; D: halo
sign; E: reversed halo sign; F: fibrous tapes.

sensitivity was determined in the range of 30-60% in the
studies [5, 15]. Even if we were not able to estimate the
sensitivity of the RT-PCR test, the mean time interval of
obtaining test results was 35.53 (14.36) hours in our study.
Waiting for the RT-PCR test results to make a decision, a
long time interval of obtaining test results might delay and
prolong the hospitalization, isolation, and drug treatment,
especially in patients without symptoms.
Chest CT is available in many centers. It is also easier
to use, more practical and gives faster results than the RTPCR test. Also, the sensitivity of CT was determined in
97% and 70% patients with positive and negative RT-PCR
test [7]. In addition, repetitive use of CT has been reported

to be useful in evaluating the course of the disease and
subsequent monitoring of the treatment [16]. Even if we
were not able to detect negative CT findings in patients
with positive RT-PCR test results, we found that the mean
time interval of obtaining CT results was 33.24 (11.56)
minutes. In our study, 90.1% and 9.9% of patients were
hospitalized and isolated at home according to CT results
before obtaining RT-PCR results. We gained approximately
1.5 days for drug treatment and isolation until obtaining RTPCR results.
Characteristic CT findings were found in the course of
the disease. Especially the different degrees of ground glass
density is reported to be the most prominent feature seen
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in patients with 85 - 98%. Vascular enlargement in 71.3%
cases, consolidation in 40 - 68% and, crazy paving pattern
in 5 - 36%, along with pleural thickening, were identified
as other common lesions. In addition to these lesions, more
rarely, halo sign, reverse halo sign, fibrous tape, air bubble,
and lymphadenopathy have been reported [6, 9, 17–19].
In the distribution of lesions, bilateral lung involvement,
peripheral location, multifocal distribution are the most
common forms. Although the disease affects all lobes of the
lung, the involvement of the lower lobes has been reported
higher than other lobes. Also, the majority of patients had
two or more lobe involvement [18–21]. In our study, 84.3%
and 90.2% of patients had bilateral lung involvement and
multifocal localized lesions. 84.5% of patients had two
or more lobe involvement, similar to studies. Peripheral,
unifocal and, unilateral localized lesions were common
in patients admitted in 1 - 3 days, in contrast to patients
admitted in 7 or more days.
There were some limitations in our study. The most
important limitation of our study was that the RT-PCR positive patients without CT findings or the RT-PCR negative
patients with CT findings were not included. Also, limited
and short time period, less number of patients, and the
absence of CT findings during the course of the disease
were other limitations of our study.

5. Conclusion
Chest CT is easy to perform and gives faster results, which
is a more practical and high sensitive manner. It is an important imaging method that could be helpful in coordination
with the clinical and laboratory parameters in the diagnosis
of COVID-19 disease. Moreover, CT might be useful for
the isolation of patients in the centers and endemic regions
where RT-PCR test results obtain late.
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