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Abstract: In this cross-sectional study of 278 patients, patients diagnosed with COVID-19 per their clinical features, 
laboratory, and thorax computed tomography (CT) findings were evaluated in terms of the most common charac-
teristic findings. The lesions were classified according to the disease stage. The most common findings for each 
phase were investigated. The typical CT results included ground-glass opacity (GGO), unilateral involvement, and 
single lesions in the early stages, as well as bilateral involvement, and multiple lesions in the progressive and peak 
phases. Additionally, vascular dilatation was the most common finding after GGO. Basal segment dominance and 
peripheral-intraparenchymal-basal segment involvement were mostly seen in the peak-phase patients. Thus, we 
think that this finding is an essential key to determining that the disease is in the advanced stages. The crazy-paving 
pattern was also a typical finding in the early-stage patients. Cavitary lesions, pulmonary nodules, and mediastinal 
lymph nodes were not observed in the lungs.
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Introduction

The coronavirus disease (COVID-19) broke out 
in Wuhan, the capital of the Hubei province of 
China, in December 2019. On February 11, 
2020, the World Health Organization (WHO) 
first classified it as a coronavirus disease [1]. 
This ailment is an infectious condition known 
as severe acute respiratory syndrome and is 
caused by a new coronavirus. While the infec-
tion rates were decreased in China, the virus 
had spread rapidly to various countries world-
wide, despite many efforts to limit its spread  
[2, 3].

In the diagnosis of COVID-19, real-time reverse-
transcription polymerase chain reaction (RT- 
PCR) is considered as the reference standard. 
However, recent studies have addressed the 
significance of thorax computed tomography 
(CT) examinations in COVID-19 patients with 
false-negative RT-PCR results and have report-
ed CT sensitivities as high as 98% [4, 5]. The 
RT-PCR test should be repeated in patients 
who have positive CT findings and a high clini-
cal suspicion but with a negative RT-PCR analy-
sis [6].

In most patients with COVID-19, there are char-
acteristic CT findings which are detected from 
the onset of the symptoms that determine the 
diagnosis and treatment [7, 8]. The most promi-
nent CT finding defined in the literature is 
ground-glass densities which are located pos-
teriorly in the bilateral peripheral areas [8-10]. 
However, recent CT findings such as crazy-pav-
ing, reverse halo signs, pulmonary nodule, vas-
cular and bronchial dilatations, and air bubble 
signs have been described [4-7, 9, 10].

This study aimed to evaluate the multi-detector 
CT (MDCT) findings of the patients who were 
referred to our hospital with suspected COVID-
19 infections, to evaluate the CT findings of  
the patients who were treated without intensive 
care, and to investigate the frequency of ele-
mentary lesions.

Methods

This retrospective study was approved by our 
local ethics committee, with ethical approval 
number E-19-114. Recent coronavirus publica-
tions related to COVID-19 were all examined  
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for this paper. Clinical findings, as well as  
epidemiological information, laboratory results, 
and imaging findings of 278 suspected COVID-
19 cases between 11.03.2020 and 22.04. 
2020 were evaluated retrospectively in our 
group of hospitals (Medipol Mega University 
Hospital, Istanbul Medipol University Pendik 
Education and Research Hospital, Koşuyolu 
Istanbul Medipol Hospital and Çamlıca Medipol 
University Hospital).

Assessment of the CT images

The image analysis and MDCT scoring were 
performed by two radiologists with 20-22 years 
of experience. The CT images were investigated 
for each patient and were evaluated in the coro-
nal, sagittal, and axial planes by performing 
multiplanar reconstruction (MPR).

With regard to the literature, thorax CT findings 
such as ground-glass opacity (GGO), crazy- 
paving, consolidation, cavitation, air broncho-
grams, air bubbles, pulmonary nodules, pleural 
shrinkage, pleural thickening, fibrotic tape,  
vascular dilatation, bronchial deformity, the 
presence of mediastinal lymph nodes, reverse 
halo appearance, localization of the lesions, 
and the affected lung lobes were recorded for 
each patient. Lymph nodes smaller than 10 
mm in diameter were not evaluated when medi-
astinal lymph nodes were assessed. The stage 
of the disease at the time of diagnosis (ultra-
early, early, progression, peak, and absorption 
phases) was determined according to the clini-
cal and CT findings [10, 11].

Technical features of the MDCT: Low-dose CT 
techniques were used for the MDCT. CT exami-

nations were performed from the lung apexes 
to the costophrenic angles using the following 
tomography devices while the patient was in a 
supine position while holding his/her breath:

1- Multi-slice (128 slices) Siemens Healthi- 
neers SOMATOM go. ALL Device: Study param-
eters: tube voltage 80-120 kV, tube current 
10-25 mAs or intelligent mAs, pitch 0.60 mm, 
FOV: 350-400 mm, slice thickness 1.5 mm.

2- Multi-slice (16-32 with IVR) Siemens SO- 
MATOM Go. Now Device. Study parameters: 
tube voltage: 80-130 kV, tube current 9-900 
mAs, pitch 0.35, FOV: 350-400 mm, slice thick-
ness 5 mm.

Statistical methods

The data were analyzed using Statistical 
Package for the Social Sciences (SPSS) version  
25.0 (SPSS Inc., Chicago, IL, USA). The results 
are presented as frequencies, percentages, 
means, and standard deviations (SD). Chi-
square tests (or Fisher’s exact tests) were used 
to check the differences between the variables. 
For the Fisher’s exact tests, each subscript let-
ter denotes a subset of the stage categories 
whose column proportions do not differ signifi-
cantly from each other at the 0.05 level (cor-
rected using Bonferroni corrections). The sig-
nificant differences between the multiple sub- 
group comparisons were presented after we 
made the Bonferroni corrections.

A P-value of <0.05 was considered statistically 
significant.

Results

Participants

The data from the 196 patients were analyzed. 
60.7% (n=119) of the participants were men 
and 39.3% (n=77) were women. The mean age 
of the participants was 47.74±14.68 years. The 
vast majority of the patients (99.0%, n=194) 
were between 20-80 years of age. There was 
only one patient (0.5%) who was 5 years old, 
and another one (0.5%) who was 91 years old.

Descriptive findings

Most patients were classified as being in the 
early or progressive phases, with bilateral 
involvement and multilobar disease with multi-
ple lesions (Table 1).

Table 1. A descriptive presentation of the 
participants’ basic clinical features

n %
Stage Ultra-early phase 20 10.2

Early phase 79 40.3
Progressive phase 81 41.3
Peak phase 16 8.1

Affected side Bilateral 145 74.0
Unilateral 51 26.0

Multilobar disease Lobar disease 46 23.5
Multilobar 137 69.9
Bilobar 13 6.6

Number of lesions Multiple lesions 166 84.7
Single lesion 30 15.3
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Radiographically, the most prominent feature 
was the ground-glass appearance (GGO) (pres-
ent in 96.4% of the cases). However, the pres-
ence of the vascular enlargement sign was the 
second common finding, and it was encoun-
tered in 92.9% of the patients (Table 2). None 
of the patients had positive lymph nodes 
radiologically.

Clinical findings: A total of 82 patients, includ-
ing patients with negative RT-PCR tests, were 
excluded, including the patients in the intensive 
care unit, patients who were clinically and 
radiologically in the absorption phase, and pa- 
tients with concomitant diseases (such as a 
history of tuberculosis, masses in the lungs or 
the mediastinum, and chronic interstitial lung 
diseases). The body weights of the patients var-
ied between 40 and 110 kg, with 75 kg the 
average.

The diagnoses of the 196 patients were con-
firmed with respect to their clinical findings, 
laboratory tests, and thorax CTies. Some of the 
patients included in the study had a negative 
initial RT-PCR analysis, followed by a positive 
second or third PCR test. All the patients were 
outpatients without any severe symptoms. 
Inpatients, intensive care patients, and intu-
bated patients were not included in the study 
cohort. Most of the patients had a fever, a 
cough, a loss of smell and taste, and sore-
throat like symptoms, and some of them had a 

sion of the disease, and they were high in 
75.9% of our patient group. High ferritin values 
were also found in 87.8% of the patients, simi-
lar to the CRP values. LDH, which is an impor-
tant marker for lung damage, was high in  
55.1% of our patients. In addition, ALT (21%) 
and AST (22.6%) were found to be high in some 
patients.

Outcomes

The clinical and radiological findings were  
compared with the disease stages. For the sta-
tistical comparison, the ultra-early and early 
phases were combined. The analysis which 
demonstrated significant differences between 
the different stages of the disease were con-
cerned with most of the examined clinical and 
radiological variables (Table 3). One interesting 
finding was that the GGO and the consolida-
tions increased as the disease progressed, but 
there was no significant difference between  
the GGO and the disease stage. However, only 
3.6% (n=7) of the participants lacked a ground-
glass picture.

The ultra-early & early phases, the progressive 
phase, and the peak phase distributions of the 
stages of the disease between males and 
females were 55.6% (n=65) vs. 45.3% (n=34), 
40.2% (n=47) vs. 45.3% (n=34), and 4.3% (n= 
5) vs. 9.3% (n=7), respectively. There were no 
significant differences between the males and 

Table 2. The descriptive radiological findings
No Yes

n % n %
Ground-glass appearance and consolidation 149 76.0 47 24.0
Pleural retraction 74 37.8 122 62.2
Pleural effusion 188 95.9 8 4.1
Pleural thickening 135 68.9 61 31.1
Lymph node 196 100.0 0 0.0
Ground-glass appearance 7 3.6 189 96.4
Presence of air bubble 155 79.1 41 20.9
Air bronchogram 164 83.7 32 16.3
Reverse halo 171 87.2 25 12.8
Vascular enlargement sign 14 7.1 182 92.9
Pulmonary nodule 158 80.6 38 19.4
Crazy paving 85 43.4 111 56.6
Fibrotic bands 171 87.2 25 12.8
Basal segment dominance 172 87.8 24 12.2
Bronchial deformation sign 167 85.2 29 14.8

filiation and touch history with-
out any symptoms.

Laboratory findings: Among the 
main routine tests requested  
for the patient group, we exam-
ined complete blood count 
(CBC), D-dimer, C-reactive pro-
tein (CRP), ferritin, lactate dehy-
drogenase (LDH), alanine amino-
transferase (ALT) and aspartate 
aminotransferase (AST). Lymph- 
openia accompanied by mild 
thrombocytopenia was the most 
prominent finding in the majority 
of the participants (50.8%). The 
occurrence of coagulopathy and 
high D-dimer levels, which indi-
cated a progression of the dis-
ease, was observed in 34.24% 
of our patients. The CRP values 
were used to show the progres-
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females in terms of the disease stages (chi-
square =3.087, P=0.214). However, the mean 

age was increasingly parallel to the disease 
stage. The mean ± standard deviations of age 

Table 3. A comparison of the clinical and radiological findings and the disease stage
Stage

χ2 p
Ultra-early 

& early 
phase

Progressive 
phase

Peak 
phase

n % n % n %
Affected side Bilateral 60a 42.6 69b 48.9 12b 8.5 18.427 <0.001

Unilateral 39a 76.5 12b 23.5 0b 0.0
Affected lobes Lobar 36a 78.3 10b 21.7 0b 0.0 20.342* <0.001

Multilobar 55a 41.4 66b 49.6 12b 9.0
Bilobar 8a 61.5 5a 38.5 0a 0.0

Ground-glass appearance and consolidation No 97a 66.4 48b 32.9 1c 0.7 68.872 <0.001
Yes 2a 4.3 33b 71.7 11c 23.9

Ground-glass appearance No 3a 42.9 4a 57.1 0a 0.0 0.563* 0.812
Yes 96a 51.9 77a 41.6 12a 6.5

Pleural retraction No 57a 77.0 15b 20.3 2b 2.7 31.276 <0.001
Yes 42a 35.6 66b 55.9 10b 8.5

Pleural effusion No 98a 53.3 77a 41.8 9b 4.9 10.537* 0.003
Yes 1a 12.5 4a 50.0 3b 37.5

Pleural thickening No 84a 63.2 40b 30.1 9b 6.8 26.522 <0.001
Yes 15a 25.4 41b 69.5 3b 5.1

Number of lesions Multiple 73a 45.1 77b 47.5 12b 7.4 17.737 <0.001
Single 26a 86.7 4b 13.3 0b 0.0

Presence of air bubble No 89a 58.6 58b 38.2 5b 3.3 19.954 <0.001
Yes 10a 25.0 23b 57.5 7b 17.5

Air bronchogram No 97a 60.2 61b 37.9 3c 1.9 49.660 <0.001
Yes 2a 6.5 20b 64.5 9c 29.0

Reverse halo No 92a 54.8 65b 38.7 11b 6.5 6.755 0.033
Yes 7a 29.2 16b 66.7 1b 4.2

Vascular enlargement sign No 6a 42.9 7a 50.0 1a 7.1 0.460 0.831
Yes 93a 52.2 74a 41.6 11a 6.2

Pulmonary nodule No 75a 48.4 69a 44.5 11a 7.1 3.529 0.171
Yes 24a 64.9 12a 32.4 1a 2.7

Crazy paving No 58a 69.0 23b 27.4 3b 3.6 18.329 <0.001
Yes 41a 38.0 58b 53.7 9b 8.3

Fibrotic bands No 98a 57.6 63b 37.1 9b 5.3 22.072 <0.001
Yes 1a 4.5 18b 81.8 3b 13.6

Basal segment dominance No 99a 58.2 65b 38.2 6b 3.5 35.875 <0.001
Yes 0a 0.0 16b 72.7 6b 27.3

Bronchial deformation sign No 93a 56.7 63a 38.4 8b 4.9 12.954 0.003
Yes 6a 21.4 18a 64.3 4b 14.3

Basal-peripheral-intraparenchymal disease PD 50a 75.8 15b 22.7 1b 1.5 51.625* <0.001
PID 48a 44.0 58b 53.2 3a 2.8
B-PID 1a 5.9 8b 47.1 8c 47.1

*Fisher’s exact test, PD: Peripheral disease, PID: Peripheral-intraparenchymal disease, B-PID: Basal-peripheral-intraparenchy-
mal disease. a,b,c: Each subscript letter denotes a subset of stage categories whose column proportions do not differ signifi-
cantly from each other at the 0.05 level (corrected after Bonferroni).
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among the patients in the ultra-early & early 
phases, the progressive phase, and the peak 
phase were 43.94±13.24, 50.68±15.08, 
58.42±13.69, and 47.69±14.64 years, respec-
tively (one-way ANOVA F=8.823, P<0.001).

Discussion

Coronavirus is an enveloped RNA virus that 
causes acute respiratory infections in humans. 
Due to its ability to infect multiple hosts and 
cause different diseases, this virus is consid-
ered a complex pathogen [11, 12]. Except for 
older people (>70 years) with COVID-19 infec-
tion comorbidity, it has a relatively low mort- 
ality rate (3-5%) [12, 13]. It is estimated that 
15-20% of infected people develop severe 
pneumonia, and 5-10% require critical care 
[11-13].

RT-PCR tests requires rigorous laboratory  
work, and it takes a long time to get the re- 
sults. Also, in some patients with suspected 
COVID-19, the RT-PCR may generate a false-
negative result. Especially considering the lim-
ited use of the RT-PCR test and its false-nega-
tive rate, routine unenhanced thorax CT exams 
are a useful option for the early detection of 
COVID-19 infections [10-14].

Since 13.02.2020, several articles about the 
imaging features of COVID-19 have been pub-
lished in radiology journals [9, 14-17]. In the 6th 

version of the diagnosis and treatment proto- 
col on 18.02.2020, the diagnosis of viral pneu-
monia based on radiological features was 
established as one of the diagnostic criteria 
[18].

Studies on CT findings in the diagnosis and the 
treatment of COVID-19 are still scarce, indicat-
ing the need for further studies. Thorax CT 
images may appear within different imaging 
patterns that vary with the period and severity 
of the disease [7, 19]. Recent studies have 
shown that the CT properties of COVID-19 are 
related to the duration of the infection and can 
be divided into four stages: the early phase, the 
progressive phase, the peak phase, and the 
absorption phase, based on their CT results:  
(1) the early stage (0-4 days) that shows small 
GGO distributed subpleurally in the lower part, 
(2) the progressive stage (5-8 days) with the 
infection quickly extended and widened to the 
bilateral multilobes with diffusely scattering 
GGO, consolidation, and the crazy-paving  
pattern, (3) the peak stage (10-13 days) that 
shows the slow expansion of the involved part 
to the peak involvement, including diffuse GGO, 
a crazy-paving pattern, residual parenchymal 
bands, and consolidation, and finally the 
absorption stage (14-27 days) which predicts 
the recovery of all the lung parenchymal find-
ings mainly with fibrosis and/or fibrotic bands 
[8, 11, 20]

We compared the thorax CT findings of 196 
patients diagnosed using PCR tests with clini-
cal clues by categorizing the patients into three 
groups, namely, the ultra-early phase, the early 
phase, the progressive phase, and the peak 
phase (the patients in the absorption phase 
were excluded). However, to enable the analy-
sis, the ultra-early and early stages were 
combined.

GGO, an elementary lesion, has been described 
as the earliest finding in some articles [9] 
(Figure 1). In our study, no significant difference 
was found between the stage of the disease 
and the frequency of GGO, and only 3.6% of  
the patients had no GGO. Our results were con-
sistent with the literature suggesting that the 
most common (96.4%) imaging finding with a 
rate up to 98% was GGO [21, 22]. According to 
the biopsy results published by Xu Zhe on 
17.02.2020, pulmonary edema and hyaline 
membrane formation in both lungs might 

Figure 1. Ground glass density, subpleural consolida-
tion, and vascular dilatation (arrow) in the right lung 
lower lobe anterior segment.
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explain the pathological process that results in 
the GGO finding [23].

One of the remarkable findings in our series 
was that the consolidation was mostly accom-
panied by GGO (68.8%) (Figure 2). In our 
patients, GGO was seen in the periphery of  
the consolidated segment-subsegment or in 
another localization. However, the number of 
patients with consolidation was significantly 
lower than the number of patients with GGO 
(P<0.001). Parallel to our results, in several 

recent studies, it was concluded that GGO  
can progress or coexist within 1-3 weeks [7, 
19]. Li did not detect a consolidation in any 
patient without GGO [24].

The vascular dilatation sign was the dilated pul-
monary vessels, which were observed around 
or inside the lesions in the CT (Figures 3, 4). 
The most remarkable and probably omitted 
finding in our study was the vascular dilatation, 
which was found in all the phases at a high rate 
(92.9%). As Xu Zhe stated in the pathological 
examinations, this finding might be attributed 
to the damage and expansion of the capillary 
walls caused by the pro-inflammatory factors 
[23, 25].

Crazy-paving was seen as thickened interlobu-
lar septa and intralobular lines superimposed 
on the GGO background [19, 26] (Figure 5). 
This finding might result from alveolar edema 
and interstitial inflammation due to acute lung 
injury [27, 28]. In recent studies, the crazy-pav-
ing pattern was reported in 5-36% of COVID-19 
patients [20, 21]. In our study, crazy-paving was 
observed in 38% of patients in the early-phase, 
53.7% of patients in the progression-phase, 
and 8.3% of patients in the peak-phase.

In our study, bronchial deformation findings 
indicating a close relationship between the 
GGO and crazy paving patterns or mild bron-
chial dilatation and millimetric nodular irregu-

Figure 2. Ground glass density and consolidation 
seen together.

Figure 3. Remarkable ground-glass density and vas-
cular dilatation in the lower right lower lobe in the 
axial sections.

Figure 4. Pathological peripheral ground-glass densi-
ties in the left lung and signs of vascular dilatation 
(arrow).
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larities in the bronchial walls were found in 
14.8% of the patients, and significantly less in 
the early-phase patients (Figure 6). In other 
phases, there was no significant difference in 
the frequency of bronchial deformations. In the 
literature, bronchial wall thickening has been 
reported in approximately 10% to 20% of 
COVID-19 patients, which is consistent with our 
study [21, 22, 27]. Li K reported that the inci-
dence of bronchial wall thickening was signifi-
cantly higher in patients with COVID-19 and in 
severe/critical patients compared to normal 
patients and is linked to the pathogenesis of 
this finding via the destruction of the bronchial 
wall structure and the proliferation of fibrous 
tissue [21]. Jin also described typical and at- 
ypical chest CT patterns and reported that 
approximately 7% of the patients had bronchial 
wall thickening [11].

Pulmonary nodules and halo findings describe 
the millimetric nodules in CT with a dense cen-
tral part and GGO at the periphery. When they 
were evaluated in the context of the MIP imag-
es, we thought that the central dense area 

might be called dilated vascular structures. 
However, a histopathological confirmation of 
this finding had to be warranted. We observed 
this finding at the rate of 19.4%, and there  
was no significant difference between the 
phases. However, Zhou reported this finding as 
the single distinctly different CT finding in the 
early period of COVID-19 among all CT findings 
and stated that the halo sign rapidly trans- 
forms into GGO within a week due to the exac-
erbation of COVID-19 [29].

Pleural effusion, pericardial effusion, lymph-
adenopathy, cavitation, and pneumothorax 
have been reported less commonly or rarely in 
the literature [30-32]. None of our patients had 
cavitation, centrilobular nodule, pericardial eff- 
usion, pneumothorax, or lymphadenopathy. 
The finding of pleural retraction was significant-
ly higher in the early phase (77%). Neverthe- 
less, pleural effusion was seen in only one 
patient in the early phase, but it was significant-
ly higher (37.5%) in the peak phase. On the 
other hand, effusion was observed in 4.1% of 
all patients. This suggests that the presence of 
pleural effusion indicates a poor prognosis in 
COVID-19. Similar to our findings, a recent study 
involving 81 patients with COVID-19 reported 
pleural effusions in only 5% of the patients 
[20].

Figure 5. Ground glass density in both lungs and the 
crazy-paving pattern in the upper lobe of the right 
lung.

Figure 6. Ground glass density in both lungs and the 
crazy-paving pattern in the upper lobe of the right 
lung.
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In a recent prospective series with 41 patients, 
98% had bilateral lung involvement [25]. Pan 
reported that approximately 70% of patients 
had multilobar involvement, consistent with 
other studies [33]. In our patient group, bilater-
al involvement was significantly higher than  
unilateral involvement, and the presence of 
multilobar disease was significantly higher  
than bi-lobar and lobar involvement (P<0.001). 
Unilateral involvement (76.5%), single lobe 
involvement (78.3%), and single lesion detec-
tion rates (86.7%) were significantly higher in 
the early phase than in the other phases 
(P<0.001), and no single lesion was detected in 
the peak phase as expected.

75.8% of our patients were early phase pa- 
tients with a peripheral-subpleural disease. 
Patients with peripheral-intraparenchymal in- 
volvement were significantly higher in the pro-
gressive phase. There were no initial-phase 
patients with basal-peripheral-intraparenchy-
mal involvement. Basal segment dominance 
was not seen in any patient in the early stage, 
but it was observed in half of the peak phase 
patients and 72.7% of the patients in the pro-
gression phase. Therefore, mixed type involve-
ment and basal segment dominance might be 
a signal indicating that COVID-19 pneumonia is 
leading to a progressive or peak phase.

Air bronchogram findings were observed in  
only two patients in the early phase. This find-
ing was significantly higher in the progression 
phase compared to the other stages. While only 
ten patients were found to have air broncho-
grams in the early phase, there were twenty-
three in the progressive phase and seven in the 
peak phase. The frequency of air bubble find-
ings in the early phase was significantly lower 
(Figure 7). The incidences of reverse halo find-
ings did not differ significantly between the pro-
gression phase and the peak phase, but it was 
significantly lower in the early phase.

Conclusion

The number of COVID-19 cases in Turkey has 
been increasing daily like in many countries. 
Due to the high false-negative rate of RT-PCR 
testing, thorax CT findings are becoming 
increasingly important and provide clinicians 
with diagnostic guidance, enabling them to 
manage their patients effectively.

There are typical and atypical thorax CT find-
ings that vary according to the COVID-19 pneu-
monia phase. Therefore, the analysis of the 
images obtained during the onset of the dis-
ease and its follow-up are significant. Our 
results are consistent with the literature pre-
senting GGO as the most common imaging  
finding, with a prevalence of up to 98%. How- 
ever, when compared with other studies, we 
detected a rate of 92.9% for the presence of 
vascular dilatation, a finding that was not men-
tioned earlier and that has not received ade-
quate attention. We think that ongoing studies 
should pay more attention to vascular 
dilatation.

As clinical experiences have been increased 
and improved for the early diagnosis and treat-
ment of COVID-19 patients, we hope that the 
thorax CT findings will provide more accurate 
information regarding the phase and the course 
of the disease.

Limitations

This was a retrospective study, and it might not 
have been possible to exclude superinfection in 
some patients. Additionally, the histopathologi-
cal features of the lesions detected on CT could 
not be investigated naturally. 

Figure 7. Bronchial deformation and minimal dilation 
(arrow).
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The CT examinations were also carried out 
using two different models of CT scanners.
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