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Abstract

Introduction:  High resolution Computed

tomography (HRCT) can be used as an important

complement for the diagnosis of COVID-19

pneumonia in the current epidemic context.

Objective: The aim of this study was to investigate

the imaging manifestations of corona virus disease

2019 (COVID-19), to provide imaging basis for

early detection and to evaluate the prevalence of

ground glass opacity & consolidation   in COVID

pneumonia. Method: This retrospective study was

carried out in Combined Military Hospital,

Chattogram. Research was done from 15 Apr 2020

to 30 Aug 2020 and total 316 patients who were

admitted in Combined Military Hospital and

underwent both HRCT chest and RT-PCR for

COVID 19 were included in the study. HRCT

images and clinical data were reviewed. Two

radiologists evaluated the distribution and CT

signs of the lesions and also scored the extent of

involvement of the CT signs. Distribution and

patterns of pulmonary lesions were evaluated and

among them prevalence of ground glass opacity

(GGO) and consolidation were evaluated. Results:

Total 316 RT-PCR positive cases diagnosed as

COVID-19 patients were included in the study.

Among them, most of the patients 239(75.63%)

presented with fever. Male out number females with

male to female ratio being 2.98:1. The age range of

the patient was 18 to 86 years. The mean age ± SD

of the patients was 38.59±13.41years. The most

frequent CT abnormality was ground glass opacity

in 299(94.62%) cases. Amongst them 128(40.51%)

cases had GGO plus consolidation and ground

glass opacity alone in 171(54.11%) cases. The

lesions were mostly peripheral 299 (94.62%) and

posterior 238 (75.32%), in 110(34.81%) cases the

distribution were diffuse but predominantly

peripheral. Conclusion: HRCT is of great

importance due to its feasibility, which allows it

to be widely used in screening and treatment

response evaluation.

Keywords: Reverse transcription polymerase

chain reaction (RT-PCR), High resolution

computed tomography (HRCT), corona virus

disease 2019 (COVID-19), ground glass opacity
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Introduction:

In December of 2019, the city of Wuhan, located
in the Hubei province of China, became the
epicenter of an outbreak of a pneumonia of
unknown cause. This pneumonia was later
confirmed to be secondary to infection by a novel
coronavirus. This virus was originally called the
2019 novel coronavirus (2019-nCoV), but on
February 11, 2020, the disease was named COVID-
19 by the World Health Organization (WHO), and
the virus was named “severe acute respiratory
syndrome coronavirus 2” (SARS-CoV-2) by the
International Committee on Taxonomy of Viruses
(ICTV). It is believed that the COVID-19 outbreak
has a zoonotic origin and began in the Huanan
wet seafood wholesale market in Wuhan. Since
March 11, 2020, the World Health Organization
has declared Coronavirus disease 2019 (COVID-
2019) to be a pandemic and public health
emergency of international concern.1

As of September 28, 2020, the epidemic had spread
to more than 213 countries and over 32.7 million



COVID-19 cases and 9,91,000 deaths have been
reported to WHO. During the week of 21–27
September, there were more than 2 million new
cases and 36,000 new deaths reported.2 However,
these numbers are probably underestimated as not
all patients are tested, especially those who are
asymptomatic, or with only mild symptoms and
no associated comorbidities.

This new corona virus spread from one person to
another primarily through respiratory droplets
generated when an infected person coughs or
sneezes.3 The main clinical presentation includes
fever, dry cough, fatigue, and malaise and/or non-
specific upper respiratory tract infection
symptoms that may not be particularly noticeable.
Patients with severe illness can develop dyspnea
and some even developed ARDS and required ICU
admission and oxygen therapy.4 Laboratory
findings of patients infected with SARS-CoV-2
include lymphopenia, elevated CRP and
erythrocyte sedimentation rate.

At present, the diagnosis of COVID-19 pneumonia
is based on clinical symptoms, contact history of
epidemic area, imaging diagnosis and nucleic acid
detection.5 RT-PCR is believed to be highly
specific, but with sensitivity reported as low as
60-70% and as high as 95-97%. Thus, false
negatives are a real clinical problem.3

The reference standard for the diagnosis of
COVID-19 infection is the identification of viral
RNA by the real-time reverse transcriptase
polymerase chain reaction essay (RT-PCR) of
respiratory secretions obtained by nasopharyngeal
and/or oropharyngeal swab or bronchoalveolar
lavage. However, the sensitivity of this test
depends on the stage and severity of the disease,
specimen handling, and swab type.6  For this
reason, cases of patients with imaging findings
suggestive of COVID-19 pneumonia and an initial
false negative RT-PCR test have been reported.7

A further concern about the RT-PCR test is the
delay in the availability of results. Indeed, in our
experience, most of the patients who presented to
the emergency department with a suspicion of
COVID-19 pneumonia underwent their first
radiological exam before results of the swab test
were known.

As suggested in the recently published WHO
(World Health Organization) advice guide for the

diagnosis and management of COVID-19, chest
imaging should be used for diagnostic purpose in
symptomatic patients if RT-PCR is not available
or its results are delayed, or in case of negative
result in the presence of a high clinical suspicion
of COVID-19.8

High resolution computed tomography (HRCT) of
the chest is increasingly recognized as strong
evidence for early diagnosis, because the changes
in chest imaging sometimes may be earlier than
clinical symptoms and thus HRCT scan play an
early warning role in the diagnosis of COVID-19.9

Recent studies have demonstrated that HRCT can
play a critical role in the early identification of
pneumonia and help in accurate diagnosis as
HRCT has high sensitivity of 97% in diagnosing
COVID-19.10

However, RT-PCR test might not be available in
an emergency setting and their results are not
immediately available. High resolution Computed
tomography (HRCT) can be used as an important
complement to RT-PCR for diagnosing COVID-19
pneumonia in the current epidemic context.
Indeed, when the viral load is insufficient, RT-PCR
can be falsely negative while chest HRCT shows
suggestive abnormalities. The purpose of this
study is to assess different patterns of
manifestation in HRCT chest in COVID-19
infection & to evaluate prevalence of ground glass
opacity and consolidation in COVID pneumonia.

Materials and methods:

This retrospective study was carried out to
examine RT-PCR positive COVID- 19 patients in
Radiology & Imaging Department, Combined
Military Hospital Chattogram. Data were collected
in the period spanned from 15 Apr 2020 up to 30
Aug 2020. From April 15, 2020 until 30 Aug 2020,
316 patients admitted to our Combined Military
Hospital Chattogram with confirmed COVID-19
and who underwent chest HRCT were enrolled in
our study. All patients were positive for COVID-
19 at laboratory testing with real-time reverse-
transcriptase polymerase chain reaction (RT-PCR)
of nasopharyngeal swab or oropharyngeal swab.
All the patients underwent HRCT chest. Inclusion
criteria were as follows: (a) Patients with
suspected COVID-19 pneumonia and (b) Patient
with RT-PCR positive in any stage of the hospital
stay. Exclusion criteria: Patients where follow up
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was lost due to multiple reasons. In addition to
age and sex, clinical information collected included
travel and exposure history (when known). HRCT
images and clinical data were reviewed. The gold
standard for a final diagnosis was positivity of first
or repeated RT-PCR tests. Signed informed
consent was exempted from the patients due to
retrospective nature of the study. The data were
collected from CT reports and then stored in data
sheet and the collected relevant data were
compiled on a master chart first and then
organized by scientific calculator and standard
appropriate statistical formula. Percentage was
calculated to find out proportion of the findings.
Further statistical analysis of the result was done
by using computer soft ware (SPSS). The results
were presented in tables.

CT Scanning Protocol:

For scanning (axial, coronal and/or sagittal)
Germany Siemens, Hi- speed 64 slice multi-
detector CT scanner was used to obtain the HRCT
chest. The parameters used for the scanning
protocol were as follows: patient in the supine
position; end inspiratory acquisition; tube voltage
120 kV; tube current–exposure time product, 250
mAs; matrix was 512×512; scanning time was 0.5
s/circuit; collimation was 0.625 m; pitch was 0.993,
FOV 350 mm; scanning thickness was 0.625 mm.
The scan ranged from the sternal notch to the mid
kidneys. Un-enhanced CT scans were obtained for
all patients.

Image Evaluation:

All CT images were reviewed by two fellowship-
trained radiologists using a viewing console. The
images were viewed in lung window and
mediastinal window settings. The predominant
patterns seen on CT images were classified into
three major categories: lung, bronchial, and
pleural changes. Each major category was divided
into subcategories. Lung changes were classified
into the following subcategories: 1) ground-glass
opacities (GGO); 2) consolidation; 3) Crazy paving
pattern; (a reticular shadow on the background of
GGO and thickening of the interlobular septum,
showing paving stone sign), 4) reverse halo sign;
5.)Thickened vessels (dilated small vessels in the
lesion); 6) fibrotic streaks (an irregular strip
shadow); 7) a sub-pleural line (an arc-shaped
linear shadow 2–5 cm in length appearing parallel

to the chest wall). Bronchial changes were
classified into two subcategories: (i) air
bronchogram (an air-filled image of bronchus in
lung lesions) and (ii) bronchiectasis. Pleural
changes were classified into three subcategories:
(i) thickening of the pleura, (ii) pleural retraction
sign (lesions present close to the visceral pleura
and pull pleura), and (iii) pleural effusion.

Distribution of the lung lesions was classified as
predominantly peripheral (involving mainly the
peripheral region comprising one-third of the
lung), central (involving mainly the central region
comprising two-thirds of the lung), or peripheral
plus central (involving both the peripheral and
central regions). Because no cases of
lymphadenopathy and pneumothorax were found,
those two signs will not be described in the present
study.

The chest CT was also evaluated for number of
lobes affected where either ground glass or
consolidative opacities were present, degree of
involvement of each lung lobe in addition to overall
extent of lung involvement measured by means of
a “total severity score,” as described below;
presence of underlying lung disease such as
emphysema or fibrosis. Each of the five lung lobes
was assessed for degree of involvement, which was
classified as none (0%), minimal (1%–25%), mild
(26%–50%), moderate (51%–75%), or severe (76%–
100%). No involvement corresponded to a lobe
score of 0, minimal to a lobe score of 1, mild to a
lobe score of 2, moderate to a lobe score of 3, and
severe to a lobe score of 4. An overall lung total
severity score was reached by summing the five
lobe scores (range of possible scores, 0–20).

The term GGO describes the parenchymal
opacification of the lung which produces a smaller
increase in attenuation compared to consolidation,
so that, despite the increase in density, the
pulmonary vessels and the bronchial walls
continue to be differentiated from the affected
parenchyma. GGO represent a partial invasion of
the airspace, they are less opaque than the
consolidations.

Consolidations are due to the complete replacement
of alveolar airspaces by pathological fluids or cells,
thus leading to an increase in parenchymal density
that obscures the underlying vessels and bronchial
walls11 (Fig. 3). Consolidations are reported in 2–
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63% of cases, they may be multifocal, patchy or
segmental, with sub-pleural or peri-
bronchovascular distribution.12 The development
of consolidations may be related to disease
progression within two weeks after disease onset,
this is in accordance with the fact that within 1–
3 weeks, GGOs are preceding or co-existing with
consolidations.13 Moreover, as consolidations have
been found to be more common in middle-late
disease or in patients aged > 50 years,14 they may
be a warning sign of a severe course.

The “reversed halo sign” or “atoll sign” is the
presence of a ring-like area of consolidation with
a superimposed rounded GGO.11 These signs have
been reported in association to COVID-19 and is
thought to be related to a healing lesion with a
lower density core or an evolving lesion around a
pre-existing GGO.15

Results:

A total of 316 confirmed patients with COVID-19
pneumonia were included in the study. Among 316
patients we have found positive HRCT chest
findings in 299 cases. The findings obtained from
data analyses are presented below:

Table-I

Distribution of the patient by their age (n=316)

Age (years) Frequency Percentage (%)

≤ 20 06 1.90

21 – 30 42 13.29

31 – 40 77 24.36

41 – 50 97 30.70

51 – 60 43 13.61

> 60 51 16.14

*Mean age is (38.59±13.41) years with range of (18-86)
years

Table-I shows among the 316 patients highest
number of the patients 97(30.70%) were in the age
group of 41-50 years. 51(16.14%) patients were
above the 60 years age group their age ranging
from 18 to 86 years with a mean +SD age of
38.59±13.41 years.

In this study out of 316 patients 90 (25.14%) were
female and 268 (74.86%) were male. So females
outnumbered males with male to female ratio
being 2.98: 1.

Table-II

Demographic and clinical characteristics of the

patients with  corona virus pneumonia (n=316)

Characteristics Frequency (n) Percentage (%)

Clinical features
Fever 235 74.37
Sore throat 150 47.47
Dry cough 83 26.26
Headache 61 19.30
Running nose 28 8.86
Fatigue 165 45.89
Shortness of breath 133 42.09
Diarrhea 45 14.24
Asymptomatic 81 25.63

Personal history
Smoker 67 21.20
Bronchial asthma 23 7.27
COPD 31 9.81
DM 36 11.39
HTN 41 12.97
Obesity 12 3.80
Exposure history 157 49.68

Table-II shows most of the patients presented with
fever 235(74.37%) and the least common symptom
was runny nose 28(8.86%) and some were
asymptomatic 81(25.63%). There was exposure
history of 157(49.68%) patients.

Table III

HRCT imaging features of covid-19 pneumonia

(n=316)

HRCT features Number (%)

Lung change

Ground glass opacity(GGO) 171(54.11)
GGO with consolidation 128(40.51)
Crazy paving pattern 190(60.13)
Reverse halo sign 21(8.86)
Thickened vessels 136(43.04)
Fibrotic streaks 86(27.21)
Subpleural line 97(30.70)
Bronchial change
Air bronchogram 103(32.59)
Bronchiectasis 61(19.30)
Pleural change

Pleural effusion 09(2.85)
Thickening of pleura 81(25.63)
Pleural retraction sign 75(23.73)
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Table-III shows the most frequent CT
abnormalities observed were ground glass opacity
in 299(94.62%) cases. Among them ground glass
opacity alone were 171(54.11%) cases and
128(40.51%) cases had GGO plus consolidations.
Crazy-paving pattern was seen in 190(60.13%)
cases. Among other findings reverse halo sign
21(8.86%), fibrotic streaks 86(27.21%), sub-pleural
line 97(30.70%), thickened vessels 136(43.04%) Air
bronchogram, bronchiectasis were seen in
103(32.59%), 61(19.30%) cases respectively.
Pleural effusion, thickening of pleura and pleural
retraction sign was seen in 9(2.85%), 81(25.63%)
and 75(23.73%) cases in our study

Table –IV

HRCT features of lung involvement

Findings No of patients (%)

Number of lobes involved

0 17(5.38)
1 2(0.63)
2 10(3.16)
3 16(5.06)
4 30(9.50)
5 241(76.27)
Frequency of lobar involvement

Right upper lobe 251(79.43)
Right middle lobe 196(62.02)
Right lower lobe 270(85.44)
Left upper lobe 240(75.95)
Left lower lobe 265(83.86)
Distribution of involvement

Central 0(0)
Peripheral 189(59.81)
Diffuse predominantly peripheral 110(34.81)
Unilateral involvement 16(5.35)
Bilateral involvement 283(94.65)
Anterior lung involvement 61(19.30)
Posterior lung involvement 238(75.32)

Table-IV shows the lesions were distributed
mostly at the periphery 299(94.62%) and posterior
238(75.32%) region. In 110(34.81%) cases the
distribution was diffuse but predominantly
peripheral. Most of the lesions were multiple and
involved all the 5 lobes in 241(76.27%) cases, 4
lobes were involved in 30(9.50%) cases, 3 lobes

were involved in 16(5.06%) cases, 2 lobes were
involved in 10(3.16%) cases and only one lobe was
involved in 2(0.63%) cases. There were 16(5.35%)
cases with unilateral and 283(94.65%) cases with
bilateral lung involvement. No abnormal finding
in HRCT chest was seen in 17(5.38%) cases who
were RT-PCR positive. Most commonly involved
lobe was right lower lobe 270(85.44%) followed by
left lower lobe 265(83.86%) and least common
involvement was in right middle lobe 196(62.02%).

Table-V

CT features of COVID pneumonia with early

and advanced phase disease

CT features Early phase Advanced
disease phase disease
(n=203) (n=96)

Lung change

Ground glass opacity 131 (64.52%) 40 (41.67%)

(GGO)

GGO with Consolidation 71 (34.98%) 57 (59.38%)
Crazy paving pattern 101 (49.75%) 89 (92.71%)
Reverse halo sign 3 (1.48%) 18 (18.75%)
Thickened vessels 90 (44.33%) 46 (47.92%)
Fibrotic streaks 21 (10.34%) 65(67.71%)
Subpleural line 40 (19.70%) 57 (59.38%)

Bronchial change
Air bronchogram 37 (18.23%) 66 (68.75%)
Bronchiectasis 13 (6.40%) 48 (50.00%)
Pleural change

Pleural effusion 3(1.48%) 6(6.25%).
Thickening of pleura 16(7.88%) 55(57.29%)

Pleural retraction sign 17(8.37%) 58(60.41%)

Table-V shows When the course of disease was
divided into an early phase (d” 7 days after the
onset of symptoms) (n = 203) and an advanced
phase (8–14 days after the onset of symptoms) (n
= 96), we found that the frequency of GGO was
significantly higher (64.52%) in early-phase
disease than in advanced-phase disease (41.67%).
The frequencies of GGO plus a consolidation in
early phase is 34.98% and in advanced phase
59.38%, crazy paving pattern in early phase is
49.75% and in advanced phase is 92.71%. The
frequencies of GGO plus a consolidation, crazy
paving pattern, reverse halo sign, fibrotic streaks,
a sub-pleural line, air bronchogram, pleural
effusion, thickening of pleura & pleural retraction
sign were also significantly lower in patients with
early-phase disease compared with those with
advanced-phase disease.
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Table-VI

Total percentage of lung involvement and

severity score (n=316)

Findings No. of patients Percentage

Total percentage of lung involvement

0% involvement 17 5.38
1%-25% involvement 92 29.11
26%-50% involvement 120 37.98
51%-75% involvement 64 20.25
76%-100% involvement 23 7.28
Distribution on the basis of total lung severity score

0 17 5.38
1-5 92 29.11
6-10 120 37.98
11-15 64 20.25
16-20 23 7.28
Total 316 100%

Total severity score was categorized into 5 groups

(0, 1-5, 6-10, 11-15, and 16-20). Most of the patients

(120, 37.98%) were in total severity score ranging

from 6-10. Among others sequential distribution

of total severity score ranges are 1-5 (92, 29.11%),

11-15(64, 20.25%), 16-20 (23, 7.28%) and severity

score 0 was of 17(5.38%) patients. In case of total

percentage of lung involvement maximum

patients (120, 37.98%) were in the range of 26-

50% and maximum lung involvement (76-100%)

was seen in 22(7.28%) cases.

Sensitivity of HRCT was determined in

diagnosing COVID 19 pneumonia and was found

to be 94.62%.

Fig-1: HRCT chest images (done on 14 July 2020 of a 25 years old male patient with fever for 5 days.

Positive result for RT-PCR assay for COVID-19 using a nasal swab was obtained on 10 July 2020. Chest

axial HRCT image (a) showing multiple foci of GGOs (white arrows) distributed peripherally involving

posterior and lateral segments of both lower lobes.  Reconstructed coronal image (b) shows bilateral

distribution of GGOs (white arrows).

Fig-2: Typical HRCT findings of COVID-19. Axial, reformatted coronal and sagittal HRCT images  in

a 42 years old male show multiple patchy areas of  ground glass opacity (GGO) and GGO with reticular

and/or interlobular septal thickening  involving the both lungs and consolidation  with air bronchogram

inside  in the posterior segment of right lower lobe(white arrow).
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Fig-3: Serial HRCT scan of chest of 62years old male patient. Positive result of RT-PCR assay for COVID-

19 using swab sample was obtained on 28th June (row a). Negative RT-PCR was obtained on 4th August

(row b). In first scan there was diffuse ground glass opacities and soft tissue density areas with air

bronchogram (white arrow) are seen, involving all the visible lobes of both lungs and had total severity

score of 16/20. The 2nd scan was done 41 days after the onset of symptom and 7 days after the declaration

of COVID-19 negative. There was significant reduction of GGOs but fibrotic striations became more

prominent. It denotes the patient is gradually recovering from the disease.

Fig-4: HRCT of chest of 60 years COVID 19 positive patient, lung and mediastinal window showing

GGO with consolidation and pleural effusion(white arrow) on both sides.
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Discussion:

COVID-19 pneumonia is a new, highly contagious
viral pneumonia caused by a novel coronavirus
(SARS-CoV-2) of unclear origin. In this study, we
investigated 316 patients with confirmed cases of
COVID-19(RT-PCR positive) pneumonia.

A greater number of male patient 268(74.86%)
were found than that of female 90(25.14%), which
was similar to previous study done by Chen et al.16

The reduced susceptibility of females to viral
infections might be attributed to the protection
from X chromosome and sex hormones, which play
an important role in innate and adaptive
immunity.17 Moreover as it is a military hospital
where most of the employed persons are male and
many of them live in sainik line apart from family,
it may be another cause of higher number of male
patient in our study.

In reviewing and analyzing the CT features of 316
cases of COVID-19 pneumonia, we found that
cases were most often seen to manifest as multiple
lesions in  Peripheral (299, 94.62%) and posterior
distribution (238, 75.32%), among them
189(59.81%) cases showed solely peripheral
distribution and 110(34.81%) cases showed diffuse
distribution with predominance in the periphery.
In terms of distribution of the pulmonary opacities
Wen  et al18 found that out of 82, in 63(77%) cases
the distribution of the lung opacities were
peripheral, in 3(4%) cases the distribution  were

central,  and  in  16(20%)  cases  the  distribution
were both  central  and peripheral. Caruso et al19

also showed in their study that out of 58 HRCT
chest peripherally distributed cases were 52(89%
with a CI of 81-98%). Thus the most common
consistent finding was GGO in peripheral and
posterior distribution.

We found diversified CT patterns of COVID-19
pneumonia, including lung changes, bronchial
changes and pleural changes. The typical imaging
features of COVID-19 pneumonia consist single
or multiple patchy consolidations or GGO in both
lungs. Regarding distribution of lesions right lower
lobe was most commonly affected (85.44%)
followed by left lower lobe (83.86%). This may be
because of the innate anatomic features of the
right inferior lobar bronchus. The bronchus of the
right lower lobe of the lung is straighter and
steeper than other bronchial branches, and the
angle between the right lower lobe and the long
axis of the trachea is smaller, so in the early phase
of the disease, the virus is more likely to invade
the branches of the right inferior lobar bronchus
and cause infection.

The crazy paving pattern and reverse halo sign
finding in this study was 190(60.13%) and
21(8.86%) out of 316 cases. Wu et al20 in a study
in china found crazy paving pattern in 76.9% cases.
Wu et al21 in another study showed that crazy
paving pattern appear in 29% of cases. Thus crazy

Fig- 5: Fig a showing HRCT chest of 72 years patient having GGO with consolidation in the right lower

lobe, fig b: HRCT chest of 36 years patient showing reverse halo sign (white arrow) and thickened vessels

(yellow arrow) in left lung.
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paving pattern has a wide range of appearance in
different study. The presence of the reverse halo
sign in patients with COVID-19 has been reported,
with a highly variable incidence among published
studies. Bai et al.22 reported that the reverse halo
sign was present in 5% of 219 patients.

The least common finding in our study was pleural
effusion. In our study we found 9(2.85%) cases.
As in a study done by Wen et al18 they found only
1 case out of 103 COVID-19 positive patient. In
another study it was found 2 out of 58 patients.19

In our study we found no single case of
lymphadenopathy in HRCT chest finding. Caruso
et al19 found no lymphadenopathy in their study.

In early-phase COVID-19 pneumonia (d” 7 days
after the onset of symptoms), GGO (121, 57.62%)
was prominent HRCT finding. Compared with
early-phase disease, advanced-phase disease (8–
14 days after the onset of symptoms) was
associated with a significantly increased frequency
of GGO with consolidation, crazy paving pattern
(89, 83.96%), reverse halo sign (23, 21.70%), air
bronchogram, fibrotic streaks and the subpleural
line and pleural effusion, but GGO was
significantly decreased. These changes suggested
that GGO was a relatively early sign in the course
of the disease and that in the advanced phase, the
involvement of lung parenchyma and interstitium
was aggravated but was accompanied by repair
changes. So the CT hallmarks of COVID-19 are
bilateral distribution of ground glass opacities with
or without consolidation in the posterior and
peripheral lung, but the predominant findings in
later phases include “crazy-paving” pattern,
fibrotic streaks, GGO with consolidation,
subpleural lines and thickened vessels.

According to the degree of lung involvement
evaluated by CT scoring summation of all the lobes
of both lungs, the severity of lung involvement was
comparatively less severe within 1 to 7 days of
onset of symptoms than the onset of symptom in
the range of 8 to 14 days stage. Zhou et al23 in a
study on imaging features and evolution on CT in
100 COVID-19 pneumonia patients in Wuhan
concluded with the inference that the early rapid
progressive stage is 1~7 days from symptom onset,
the advanced stage with peak levels of
abnormalities on CT is 8~14 days, and the
abnormalities started to improve after 14 days.

Our retrospective analysis showed that HRCT
chest has a sensitivity of 94.62% in diagnosing
COVID-19 pneumonia which is almost very
similar to other studies. Ai  et al10  in a study to
find out the correlation of chest CT and RT-PCR
testing in corona virus disease 2019 in China
concluded that HRCT has 97% sensitivity in
diagnosing COVID-19. Wen et al18 found that
HRCT chest has a sensitivity of 93%. Thus HRCT
images with 94.62% sensitivity can play an
important role in the rapid diagnosis and
evaluation of COVID-19 and can be used as a
standard method in timely management of
patients.

In our study, 17 patients were observed with
positive RT-PCR but negative HRCT. This may
be related to sample collection as pharyngeal oral
and nasal sampling are easier collection methods,
whereas lower respiratory tract sampling is
relatively difficult to perform, with medical staff
susceptible to get infected. Chung reported that 3
patients diagnosed with COVID-19 pneumonia
showed normal CT findings.24 Considering that
the results of RT-PCR may be false-negative, and
the relatively long assay time, we recommend that
the patients with typical imaging findings should
be isolated and RT-PCR repeated to avoid
misdiagnosis.

Conclusion:

In this epidemic situation, CT undoubtedly plays
an important role, for early identification of
COVID-19 pneumonia. Typical CT features
include peripheral GGOs with multifocal
distribution, and a progressive evolution towards
organizing pneumonia patterns. RT-PCR remains
needed for final confirmation but its positivity can
be delayed, with the need to repeat the test if the
CT features are suggestive.
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