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Abstract

Background: Coronavirus disease 2019 (COVID-19) cases
are represented by variable spectrum of CT chest findings
despite their clinical symptoms.

Aimof Sudy: Isto detect the CT findings despite different
clinical presentation and standardize the COVID-19 lung
assessment by non-enhanced chest CT.

Material and Methods: This was a descriptive study done
at Radio-diagnosis Department at Tanta University. Patient
underwent chest CT scan. The diagnoses of the cases was
initially based on the criteria published by WHO on January
20202. Two radiologists reviewed the CT findings.

100 patients underwent chest CT scans March 29,2020
and September 30th, 2020, were descriptive enrolled. The
cohort included 50 (50%) men and 50 (50%) women with a
mean age of 46.29%13.21. The symptomatic patients were 62
(62%) & the asymptomatic were 38 (38%). The symptoms
include fever, cough, ageusia & anosmia, the most predominant
complaint were ageusia & anosmia as 45 patients (79) suffered
from. The asymptomatic cases were in close contact with
proved COVID patients or had suspicious laboratory findings

Results: All cases underwent CT study five cases (%%0)
were normal, 35 (35%) show consolidation, 89 (89%) show
ground glass opacification, 35 (35%) with combined consol-
idation & ground glass opacification. 5 cases show other
nonspecific findings. 72 cases show bilateral consolidation
while only 17 cases with unilateral distribution.

Conclusion: Pneumoniain COVID-19 cases usually
manifests as bilateral, subpleural, ground-glass opacities with
air bronchograms with ill-defined margins on chest CT. Even
in asymptomatic cases, abnormal findings of chest CT may
occur.

Key Words: COVID — CT chest — Ground glass opacification
— Consolidation.

Introduction

STARTING from the end of 2019 in Wuhan, in
the Hubei province of China, unknown etiology
pneumonias was reported [1] . Chinese facilities
has identified a new coronavirus, severe acute
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respiratory syndrome coronavirus 2 (SARS-CoV -
2; previously known as 2019-nCoV) as a causative
microorganism on January 7th, 2020 [2,3] . On Jan-
uary 30th, 2020, aglobal health emergency was
declared by WHO [4] . On February 18th, 2020, the
virus transmitted extensively from humans to hu-

mans resulting in more than 73,000 casesin 26
countries with mortality in 1875 cases [5,6].

COVID-19 is definitively diagnosed using a
reverse transcriptase-polymerase chain reaction
(RT-PCR) assay, but its clinical sensitivity varies
from 42% to 83% based on the duration of symptom
length, viral load and quality of sample [7].

There are increasing reports of cases, typically
COVID-19 by clinical manifestations and radio-
logically, who had positive RT-PCR assay after
negative results [g].

Conseguently, the importance of chest computed
tomography (CT) in COVID-19 is continuously
emerging with moderate evidence but significant
differences of opinion about when and how to use
CT for clinical workup or decisionsin treatment.
The American College of Radiology didn't prefer
the usage of CT in patient'sinitial work [9] athough
the 7th Chinese Novel Coronavirus Pneumonia
Diagnosis and Treatment Strategy introduces CT
imaging into the parameters clinically describing
COVID-19 [10].

Abbreviation:

RT-PCR . Reverse transcriptase-polymerase chain reaction.
CT : Computed tomography.

Fig. : Figure.

RSNA . Radiological society of north of America.

NVVR - Nederlandse Vereniging voor Radiologie.
Lung-RADS: Lung Reporting and Data System.

PI-RADS : Prostate imaging Reporting and Data System.
BI-RADS : Breast imaging Reporting and Data System.
CO-RADS : COVID-19 Reporting and Data System.
WHO . World health organization.

PACS : Picture archiving and communication systems.
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If symptoms escalate or in aresource-
constrained for RT-PCR situation, recently state-
ment of the Fleischner Society states that imaging,
especially, CT scanning, had an important role [11].

CT results of COVID-19 are partly overlapped
with many disorders, primarily infections of viral
origin, but also reveal characteristics less commonly
seen in other situations [12] . There were many
efforts done for standardization of CT reports for
cases with suspicion of COVID-19. For example,
the RSNA expert consensus statement [13] on re-
porting recently proposes uniform nomenclature
and a classification for COVID-19 pneumoniain
four categories (i.e. typical appearance, indetermi-
nate appearance, atypical appearance, and negative
for pneumonia).

In March 2020, the Dutch Radiological Society
(Nederlandse Vereniging voor Radiologie, NVVR)
initiated a COVID-19 network to facilitate devel-
opment and nationwide dissemination of COVID-
19-related information and tools. Within this net-
work, a“COVID-19 standardized reporting” work-
ing group was formed. The authors developed a
standardized assessment scheme for pulmonary
involvement of COVID-19 to be able to compare
data across institutions and populations and, thus,
provide a basis for gathering scientific evidence
and improved communication with referring phy-
sicians. Because the system is based on other efforts
for standardization, such as Lung-RADS, PI-RADS
or BI-RADS, the authors chose the acronym CO-
RADS, for COVID-19 Reporting and Data System
[14] . The system was iteratively refined through
feedback from members and input from clinical
partners. Thistype of system has been shown to
work well in clinical practice and to allow for
selection of optimal cutoff points for various clinical
decisions depending on the tasks at hand. The
current version represents the consensus formed
on April 7th, 2020 [15].

CT has abig role in diagnosing and treating
lung diseases. In our knowledge, COVID-19 pneu-
monias characteristics are varied from normal
view to diffuse lung shifts. Also, many radiological
variations are found at different points during the
course of COVID-19. Our study was aiming to
demonstrate chest CT features evolution in cases
of pneumonia due to COVID-19 [16].

Patients and M ethods

This was a descriptive study done at a Radio-
diagnosis Departments at Tanta University. Patients
underwent chest CT scan. Two radiologists re-
viewed the CT findings.

This study includes 100 patients (50 female
and 50 male), with mean age was 46.29* 13, were
referred to CT Unit of Radiodiagnosis Department
of University Hospitals, for CT evaluation of the
chest. This study took one year of duration started
from March 2020 — September 2020, this study
done after informed consents obtained from all
patients and ethical committee approval was ob-
tained. The privacy of participants and confidenti-
ality of datawere guaranteed during the study. The
results were used as scientific material only and
were not used by any legal authorities.

The symptomatic patients were 62 (62%) &
the asymptomatic ones were 38 (38%) (Table 1).
The symptoms include fever, cough, ageusia &
anosmia, the most predominant complaints were
ageusia & anosmia as 45 patients (79%) suffered
from (Table 2).

Patients population:
Inclusion criteria:

* Patients suspected or proved with COVID or
their contact family members.

* Both sexes are included.

* Adult age groups.

Exclusion criteria;

* Children (no many cases or enough studies per-
formed on children with COVID).

» Cases with known previous underlying lung
disease (not to mistaken the CT chest findings
of COVID with the underlying lung changes).

History taking: All patients were questioned in
detail for previous travelling, chest manifestations;
duration and onset. Documentation of all collected
data were done.

All cases were underwent clinical assessment
and laboratory investigation. The asymptomatic
patients admitted to CT chest had an abnormal
|aboratory findings. Some cases did naso pharyn-
geal swap mainly the asymptomatic patients with
suspected CT findings who have suspicious history
of travelling to pandemic areas of in contact to
COVID positive patients.

CT imaging technique:

CT image acquisition: In the supine position,
al CT scanning was done. Scans were done from
the level of the upper thoracic inlet to the inferior
level of the costophrenic angle Images were recon-
structed with a slice thickness of 1-5mm or 1mm
and an interval of 1-5mm or 1 mm, respectively.
The reconstructed images were transmitted to the
workstation and picture archiving and communi-
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cation systems (PACS) for multiplanar reconstruc-
tion post-processing. After separate evaluations,
any disagreements were resolved by discussion
and consensus. CT imaging features recorded from
our cohort are summarized. Decisions were reached
by consensus.

Evaluation chest CT scan was done in each
case by for the next features: (a) Ground-glass
opacities presence; (b) Consolidation presence; (c)
Ground glass opacities and consolidation literalities;
(d) Other findings presence. Consolidation was
defined as opacification with obscuration of mar-
gins of vessels and airway walls, whereas ground-
glass opacity was defined as hazy increased lung
attenuation with vascular and bronchial margins
preservation [17] . Then cases were evaluated by
CORADS score.

Satistical analysis:

Analysis of data was conducted by SPSS v22
(IBM, Armonk, NY: IBM Corp). Kolmogorov-
Smirnov test was used for verification of normality
of distribution of data. Categorical variables were
compared by Chi-square, Fisher or Monte Carlo
tests. Normal-distribution quantitative variables
were compared by Student t-test between both
groups. The level of significance was judged at 5%.
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Results

All cases underwent CT study five cases (5%)
were normal, 35 (35%) showed consolidation (Fig.
1), 89 (89%) show ground glass opacification (Fig.
2), 35 (35%) with combined consolidation &
ground glass opacification (Fig. 3). 5 cases show
other nonspecific findings (Fig. 4). 72 cases show
bilateral consolidation & only 17 cases with uni-
lateral distribution (Table 3).

Table (1): Distribution of the studied cases according to
Asymptomatic (n=100).

Asymptomatic No. of cases (%)
No 62 (62%)
Yes 38 (38%)

Table (2): Distribution of the studied cases according to
complaint (n=62) in symptomatic cases.

Symptoms No. of cases (%)
Fever:
No 25 (40.3%)
Yes 37 (59.7%)
Cough:
No 24 (38.7%)
Yes 38 (61.3%)
Ageusia & anosmia:
No 13 (21%)
Yes 49 (79%)

Table (3): Comparison between the two studied groups according to different parameters.

Asymptomatic

Total Test
mptoms _ :
Symp (n=100) No (n=62) Yes (n=38) of sig. P
Sex: >
Mae 50 (50%) 30 (48.4) 20 (52.6) X =0.170 0.680
Female 50 (50%) 32 (51.6) 18 (47.4)
CT findings: >
No 95 (95%) 62 (100%) 33 (86.8%) X =8.587* FEp=0 007+
Yes 5 (5%) 0 (0%) 5 (13.2%)
Consolidation: >
No 65 (65%) 30 (48.4%) 35 (92.1%) X =19.793 <0.001*
Yes 35 (35%) 32 (51.6%) 3(7.9%)
Ground glass: >
No 11 (11%) 0 (0%) 11 (28.9%) X =20.166* FEp<0.001 *
Yes 89 (89%) 62 (100%) 27 (71.1%)
2
Combined consolidation & GG other: 35 (35%) 32 (51.6%) 3 (7.9%) X,=19.793* <0.001*
No 96 (96%) 62 (100%) 34 (89.5%) X =6.798 FEp=0.019+
Yes 4 (4%) 0 (0%) 4 (10.5%)
Ground glass unilateral: >
No 83 (83% 56 (90.3%) 27 (71.1%) X =6.200* 0.013*
Yes 17 (17% 6 (9.7%) 11 (28.9%)
Bilateral: >
No 28 (28%) 6 (9.7%) 22 (57.9%) X =27.170* <0.001*
Yes 72 (72%) 56 (90.3%) 16 (42.1%)
Score: >
1 5 (5%) 0 (0%) 5 (13.2%) X =36.352 <0.001*
2 5 (5%) 0 (0%) 5 (13.2%)
3 18 (18%) 6 (9.7%) 12 (31.6%)
4 37 (37%) 24 (38.7%) 13 (34.2%)
5 35 (35%) 32 (51.6%) 3(7.9%)
Min. - Max. 1.0-5.0 3.0-5.0 1.0-5.0 t=6.380* <0.001*
Mean * SD. 3.92+1.09 4.42+0.67 311*1.16
Median (IQR) 4.0 (3.0-5.0) 5.0 (4.0-5.0) 3.0 (2.0-4.0)
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Fig. (1): Male COVID patient aged 36 years old presented
with fever and cough. CT chest shows area of con-
solidation in the posterior segment of right lower
lung lobe.

Fig. (3): Female COVID patient aged 40 years old presented
with fever and cough axial and sagittal CT scan shows
areas of consolidation and ground glass opacification
scattered in both lung fields, peripherally located.

Discussion

The Coronaviridae virus family contains six
types which are previously identified as coronavi-
ruses infecting humans. They are enveloped, non-
segmented, positive-sense RNA viruses commonly
spread in humans and other mammals [18] . Epidem-
ics are due to two beta-coronaviruses, SARSCoV
in 200214m [19,20] and MERS-CoV in 2012 [21]
and the other four coronaviruses result in mild
respiratory manifestations only which look like
common cold. SARS-CoV-2 isthe novel 7th mem-
ber in family of coronaviridae infecting the human
being. SARS or MERS coronavirus diseases had
alower mortality rate than COVID-19 but SARS-
CoV-2 is highly contagious causing a significant
threat to health [16].

In this study, gender predilection wasn't found.
Thiswas in agreement with Xiaoyu Han [16] who
got 42 men and 39 women among 81 patients,

Fig. (2): Male COVID patient aged 70 years old presented with
fever, cough, anosmia and agosia CT chest shows
multiple bilateral predominant peripheral located
ground glass opacification more on the right side.

Fig. (4): Female COVID patient aged 70 years old with
dyspnea, cough, fever, anosmia & agosia CT chest
shows mosaic appearance of both lung |obes.

However, NaZ, [22] showed that 73% of 41 COV-
ID-19 cases were males.

This difference may be contributed to small
sample size and variability in demographic char-
acteristics.

In COVID-19 pneumonia cases, the most com-
mon manifestations were fever, cough, dyspnea,
ageusia and anosmia. In 2-9% of cases, non-specific
manifestations occurred including vomiting, di-
arrhea, headache, dizziness, and generalized weak-
ness. Fifteen asymptomatic cases were suspected
by CT abnormal pulmonary features, proved later
on by laboratory investigation, indicating that
serum antibody testing and chest CT scans could
be performed in asymptomatic high-risk persons
with exposure history for COVID-19 pneumonia
cases to enable early disease detection [23]. Aswe
detected in current study most common complaints
were fever, cough, ageusia & anosmia and 27 cases
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were asymptomatic & shows CT findings variable
between ground glass opacification & consolida-
tion.

Bilateral lung involvement, with mainly periph-
eral subpleural with diffuse distribution lesions
were found in the majority of cases. The ground-
glass opacity, with ill-defined margins was the
main pattern. All previous features are non-specific
and mimic many viruses [23].

Round cystic changes, lymphadenopathy, and
pleural effusion on CT were not common in our
casesin contrast to [24] who show these findings
in their patients and suspect pleural effusion pres-
ence in COVID casesindicate poor prognostic
indicator.

Conclusions:

Pneumoniain COVID-19 cases usually mani-
fests as bilateral, subpleural, ground-glass opacities
with air bronchograms with ill-defined margins on
chest CT. Even in asymptomatic cases, abnormal
findings of chest CT may occur.
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