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ABSTRACT

Background: Coronavirus disease outbreak, first reported in Wuhan, China in December, 2019 is a WHO
declared pandemic. Chest tomography (CT) findings can supplement in the diagnosis of COVID-19 pneumonia.
Methods: This was a retrospective descriptive study in 40 patients with reverse transcriptase polymerase chain
reaction (RT-PCR) positive patients with respiratory symptoms who underwent Computed tomography (CT)
chest. This retrospective study was conducted at B & C Medical College Teaching Hospital, Birtamode, Jhapa,
Nepal.

Results: Total 40 patients, more than 3 lobes of lung involved in all 40 patients (100 %). Only ground-glass
opacities seen in 11 patients, only consolidative opacities seen in 5 patients, both ground-glass and consolidation
seen in 23 patients, and 1 patient had neither of them. Subpleural linear density was present in 16 patients (40%).
Pleural effusion was present in 8 patients and crazy paving pattern in 9 patients. Total lung severity score range
from 3 to 19 with a mean score of 9.8.

Conclusions: Characteristic chest Computed tomography (CT) findings were observed in Corona virus disease
2019 infection, which are helpful to the radiologists, clinical physicians and other public health officials in the
early detection and diagnosis of this global health emergency.
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Pneumonia.

INTRODUCTION

Coronavirus disease 2019 infection, the disease that
barely needs its introduction worldwide by now is a
World Health Organisation (WHO) declared
pandemic, caused by Severe acute respiratory
syndrome (SARS-CoV 2). Severe acute respiratory
syndrome (SARS-CoV 2) infected cases have
overtaken the number of cases we saw with Severe
acute respiratory syndrome (SARS-CoV) infection.
Coronavirus seriously affecting humans was first
observed in 2002-3, caused by coronavirus causing
severe acute respiratory syndrome (SARS-CoV), and
then in 2012 the Middle East respiratory syndrome
coronavirus (MERS-CoV) Saudi Arabia'. In Wuhan,
the capital of central China’s Hubei province, an
outbreak of Corona virus disease 2019 began on
December 2019% 34,

Medical Journal of Eastern Nepal |June 2022| Vol 1|Issu 1

The most common symptoms at onset of illness were
fever, cough, myalgia or fatigue, sputum production
and dyspnea. Whereas the less common symptoms
include headache or dizziness, nausea, vomiting and
diarrhea’. Patients also present with symptoms of
anosmia and dysgeusia in Corona virus disease 2019
infection®.

Chest X-rays have little diagnostic value in early
stages of disease and may reveal patchy or diffuse
airspace opacities and pleural effusion’- 8.

Radiological imaging manifestations of Corona virus
disease 2019 pneumonia closely resemble other viral
pneumonia and mainly include bilateral distribution
of ground glass opacities (GGO) with or without
consolidation in posterior or peripheral lungs as
cardinal findings °. An initial prospective analysis in
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Wuhan, China in chest Computed tomography (CT)
in Corona virus disease 2019 pneumonia showed the
most extensive disease approximately ten days after
symptom onset '°. Other than ground glass opacities
and consolidation, there is a diverse interesting
Computed tomography (CT) spectrum of Corona
virus disease 2019 pneumonia and it varies widely in
different patients and stages of disease. Typical and
predominant chest Computed tomography (CT)
findings are ground glass opacities and consolidation
in posterior or peripheral lungs. And atypical chest
Computed tomography (CT) findings in Corona virus
disease 2019 pneumonia include: reticular pattern,
crazy paving pattern, air bronchogram, bronchial wall
thickening, bronchiectasis, pleural effusion, pleural
thickening, subpleural curvilinear line, fibrosis,
dilated pulmonary vessels around and within the
lesions, nodular opacities, lymphadenopathy and
pericardial effusion !,

Due to a diverse spectrum of chest Computed
tomography (CT) manifestations in Corona virus
disease 2019 infection, we radiologists, clinical
physicians, epidemiologists, virologists and other
public health officials should be familiar with the
imaging findings of this infection.

After a comprehensive review of published studies
and the experience of Corona virus disease 2019
imaging interpretation in frontline, we aim to report
the typical and relatively atypical chest Computed
tomography (CT) findings of Corona virus disease
2019 infection in B & C medical college teaching
hospital, Birtamode, Jhapa.

METHODS
Patient cohort and study design

This was a retrospective observational study from 7%
October, 2020 to 22" January, 2021, conducted in B
& C hospital, Birtamode, Nepal. 40 patients with
confirmed Corona virus disease underwent chest
Computed tomography (CT). All patients were
Reverse transcription — polyhmerase chain reaction
(RT-PCR) positive for coronavirus via laboratory
testing of respiratory secretions obtained by
bronchoalveolar lavage, endotracheal aspirate,
oropharyngeal swab or nasopharyngeal swab.
Consecutive patient selection was done for this study.
However, normal chest Computed tomography (CT)
and those with any other chronic chest disease as of
interstitial lung disease and pulmonary edema were
excluded from the study. The ethical approval was
obtained from the Institutional Review Committee of
B & C Medical College Teaching Hospital &
Research Centre (IRC.0062022).
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Computed tomography (CT) acquisition protocol

Non-contrast chest Computed tomography (CT) was
performed using two Computed tomography (CT)
scan machines. Contrast study was done whenever
required. Chest Computed tomography (CT) of 22
patients was performed using a SIEMENS Somatom
Definition AS+ 128 slice Computed tomography
(CT) scanner with slice thickness of 1 mm. And chest
Computed tomography (CT) of 18 patients was
performed using a GE Brivo CT385 16 slice
Computed tomography (CT) scanner with slice
thickness of 1.25 mm. All scans were done with the
patient in the supine position and acquired in a single
inspiratory breath-hold.

Image analysis

All Computed tomography (CT) images were
reviewed using a viewing console in both lung
window and mediastinal window settings.

For each of the 40 patients, Computed tomography
(CT) images was evaluated for the following
common characteristics of Corona virus disease 2019
pneumonia: 1) presence of ground glass opacities, 2)
presence of consolidation, 3) laterality of lung
involvement (unilateral or bilateral), 4) number of
lobes involved, 5) degree of lobes involved in
addition to overall lung “total Computed tomography
(CT) severity score”, 6) axial distribution (central or
peripheral), 7) antero-posterior distribution of
opacities, 8) subpleural linear density, and 9) crazy
paving pattern. Other less common Computed
tomography (CT) findings were also noted: 1)
nodules, 2) interstitial changes, 3) pleural effusion, 4)
pericardial effusion, 5) thoracic lymphadenopathy
(short axis>=10 mm), 6) cavitation, 7) bronchial wall
thickening, 8) airways secretion, and 9)
bronchiectasis. Presence of underlying lung disease
was also noted: pulmonary emphysema or fibrosis.

Ground-glass opacification was defined as hazy
increased lung attenuation with preservation of
bronchial and vascular margins. Consolidation was
defined as lung opacification with obscuration of
margins of vessels and airway walls'?. Crazy paving
pattern was defined as the appearance of ground glass
opacity with superimposed interlobular and
intralobular septal thickening 3.

For total lung severity score, each of the five lung
lobes was assessed for degree of involvement. The
Computed tomography (CT) severity score was
calculated based on the extent of lobar involvement.
Lobe scoring was done from score ranging from 0 to
5, based on areas involved of each lobe. Score of 0
indicating no involvement, 1 indicating <5%
involvement, 2 indicating 5-25% involvement, 3
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indicating 26-49% involvement, 4 indicating 50-75%
involvement, and 5 indicating > 75% involvement An
overall “total lung serevity score” was reached by
summing the five lobe scores with a possible range of
scores from 0 to 25

RESULTS

Our study included 32 men and 8 women with mean
age of 51.7, and age range of 5-85.

Of the 40 patients, 1 patient had opacities in three
lobes, 4 patients had opacities in four lobes and 35
patients had opacities in all five lobes of lung. Right
upper and middle lobes were involved in 38 patients
(95 %). Right lower lobe and left upper lobe were
involved in 39 patients (97.5 %). And lower lobe of
left lung was involved in all 40 patients.

Regarding antero-posterior distribution of opacities in
lungs: 35 patients had both anterior & posterior
distribution, out of which 25 had mostly posterior
distribution. In 5 patients, only posterior distribution
was seen.

On Computed tomography (CT) images, regarding
axial distribution of opacities, 34 patients had both
central & peripheral distribution and 6 patients had
peripheral distribution.

Of the 40 patients, 11 patients had ground-glass
opacities only, 5 patients had consolidation only, and
23 patients had both ground-glass opacities &
consolidation. Ground-glass opacity and
consolidation were absent in 1 patient, in which
nodular opacities, cavitation and pleural effusion
were seen in Computed tomography (CT) images.

16 (40 %) patients showed subpleural linear density
in Computed tomography (CT) images.

Regarding less common chest Computed tomography
(CT) findings of COVID-19 infection: nodular lesion
was seen in 1 patient, interstitial changes in 14
patients, crazy paving pattern in 9 patients, cavitation
in 1 patient, pleural effusion in 8 patients and
enlarged mediastinal lymph nodes in 4 patients.

Airways changes, such as bronchial wall thickening,
bronchiectasis and airways secretion not seen in all
40 patients.

Pulmonary fibrotic changes were observed in 7
patients (17.5 %).

The mean total severity score was 14.85 with a range
of minimum score of 6 and maximum score of 24.
Tables

Medical Journal of Eastern Nepal [June 2022| Vol 1|Issu 1

Table 1: Patient Characteristics

GENDER All patients
N=40

Men 32 (80 %)

Women 8 (20 %)

AGE (YEARS)

Mean 51.7

Range 5-85

Fig 1:Non-contrast axial Computed tomography
(CT) images in a 44-year-old male patient shows
bilateral ground-glass opacities and subpleural linear
density in all five lobes of both lungs. The
distribution of the opacities is strikingly peripheral
and mostly posterior.
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Table 2: Findings on Chest Computed tomography (CT) in 40 patients

UNILATERAL/BILATERAL LUNG DISEASE

Anterior only

Unilateral
Bilateral
0 0
1 0
2 0
3 1
4 4
35
Right upper lobe 38 (95 %)
Right middle lobe 38 (95 %)
Right lower lobe 39 (97.5 %)
Left upper lobe 39 (97.5 %)
Left lower lobe 40 (100 %)

4. ANTERO-POSTERIOR DISTRIBUTION

Posterior only

5

Both

10

Both, mostly posterior

Both central and peripheral

OPACITY (AXTAL) DISTRIBUTION

Central 0
Peripheral 6
6. GROUND-GLASS OPACITIES AND
CONSOLIDATION
Ground glass only 11
Consolidation only 5
Ground glass and consolidation both 23

Absence of both

Bronchial wall thickening

7. Subpleural linear density/Reticulations/Fibrous stripes
Present 1 6
Absent

Nodules 1
Interstitial changes 14

Crazy paving 9

Cavitation 1

Pleural effusion 8

Pericardial effusion 0

Mediastinal lymphadenopathy 4

9. AIRWAYS

Bronchiectasis

0

Airways Secretions

Pulmonary emphysema

10. UNDERLYING LUNG DISEASE

Pulmonary fibrosis

Mean

11. TOTAL LUNG SEVERITY SCORE

14.85

Range

6 to 24
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Fig 2: An axial Computed tomography (CT) image
obtained without intravenous contrast in a 43-year-
old male patient revealed multifocal consolidations
with almost rounded morphology in all five lobes of
both lungs. No any other typical and less common
findings was observed in this patient.
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Fig 3:Non-contrast axial Computed tomography (CT)
images obtained in a 58-year-old male patient with
Corona virus disease 2019 pneumonia shows
multifocal diffuse ground-glass opacities and
consolidations in both lungs. Computed tomography
(CT) images also show interstitial changes with a
“crazy-paving pattern”. Pulmonary fibrotic changes
also observed at medial segment of middle lobe of
right lung.
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Fig 4: Non-contrast and post intravenous contrast
axial Computed tomography (CT) images obtained in
a 55-year-old male patient revealed multifocal
ground-glass and consolidative opacities in both
lungs predominantly in peripheral and posterior
distribution. Subpleural linear density observed in left
lung. Minimal pleural effusion also noted on left side.

Fig 5: A 62-year-old male patient with Corona virus
disease 2019 infection. Axial non-contrast Computed
tomography (CT) images shows discrete small
nodular opacities in both lungs, sparing upper lobe of
right lung. Thick-walled cavitary lesion with smooth
inner and outer margins noted at basal region of
lower lobe of left lung. Mild amount of pleural
effusion also noted on right side.
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DISCUSSION

We recorded chest Computed tomography (CT)
findings in 40 Reverse transcription polymerase
chain reaction (RT-PCR) positive patients for
coronavirus, who developed respiratory symptoms
and underwent chest Computed tomography (CT).

Our results showed that chest Computed tomography
(CT) findings of Corona virus disease 2019 infection
is ground glass opacity in the form of pure ground
glass opacity (27.5%), ground glass opacity admixed
with consolidation (57.5%), or only consolidative
opacities (12.5%). Our findings are in concordance
with the summary of multiple studies in the
systematic review (14).

In our study, we observed lung parenchymal
abnormalities on chest Computed tomography (CT)
mostly with a bilateral (100%) and peripheral lung
distribution. Our results fairly matched with the
distribution and type of pulmonary opacities reported
in COVID-19 pneumonia, as studied (9, 11).

We observed nodular opacities in 1 patient with
Reverse transcription polymerase chain reaction (RT-
PCR) proven Corona virus disease 2019 infection.
Nodular opacities can also be manifested in chest
Computed tomography (CT) findings in Corona virus
disease 2019 infection as observed (11, 15, 16).

There are several limitations to our study. Firstly,
chest Computed tomography (CT) findings of
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patients were not correlated with time period of
symptomatology. Secondly, co-morbidities and
immune status were also not correlated in our study.

CONCLUSIONS

As the disease is globally pandemic at present and
with emergence of new cases every day, we
radiologists are also evaluating more suspected
patients, and interpreting more chest Computed
tomography (CT) in those of suspected Corona virus
disease 2019 infection. And keeping in mind of
possibility of false negative Reverse transcription
polymerase chain reaction (RT-PCR) results, we
radiologists, clinical physicians, epidemiologists,
virologists and other public health officials should be
familiar with the typical and atypical imaging
findings of this infection.

Thus, we also should keep in mind about the less
common chest Computed tomography (CT) findings
in Corona virus disease 2019 infections, such as
subpleural bands, nodular opacities, interstitial
changes, crazy paving pattern, cavitation and pleural
effusion.
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