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ABSTRACT

Introduction and Aim: Due to lack of PCR Kits in our area, as well as the extensive dissemination and peaking of
COVID-19 since March 2020, our knowledge as radiologists has become increasingly relevant for recognizing CT
patterns in order to diagnose and isolate COVID-19-infected patients. In 100 instances, the investigation began
with the most prevalent CT chest abnormalities and the CT severity score index in relation to sex. The goal of this
study is to better diagnose COVID-19-related lung injuries, enhance the diagnostic accuracy of chest CT scans, and
track disease development in Mosul City.

Materials and Methods: From June 2020 to January 2021, one hundred patients were enrolled in this cross-
sectional study in Mosul, with 71 males (71%) and 29 females (29%) ranging in age from 15 to 85 years, mean SD
(53.2317.80). Non contrast chest CT were done as part of investigation tool on patients were suspected COVID-19
infection.

Results: A radiologist gathered data between 4 and 10 days after the onset of symptoms and evaluated it for lesion
pattern, location, and severity. The commonest CT changes (ground glass opacity 55.23%, consolidation 17.44%,
broncho vascular thickening 9.88%, crazy paving 5.81% and tree in bud 5.23%) were seen, along with less
common pattern (bronchiectasis 1.74%, nodules 2.33%, reversed halo sign and pleural effusion 1.17%), and no
lymphadenopathy were seen. Multilobe involvement was detected in 52/100 instances (68.92%), while peripheral
affection was seen in 52/100 cases (65%). The higher CT severity score 4 and 5 with male gender were found to
have a significant link (P value 0.002).

Conclusion: CT pulmonary are useful as a physician's helper for management and as an excellent predictor of
disease severity and patient outcome. In patients with COVID-19 positive infection, the CT scan severity score is
highly linked to laboratory findings, hospital stay, and oxygen demands.

Keywords: Computed tomography; ground glass opacity; consolidation; COVID 19.

INTRODUCTION findings are a gold standard in preventing virus

OVID-19 is a disease caused by the SARS- ':jrgnsm@smn an_(tj_ contr(()jllmg (,[:.OVID-lg'. For
‘ CoV-2 virus, and it will be declared a lagnosing  positive -and - negative —Specimens,

andemic (1) by the World Health com_pl_Jtt_ed tomography (CT) of the .chest showed
Organin)ation (WHCg))in M);rch 2020. It was initially sensitivity of 97 % and 75 %, respectively, whereas

L . o . specificity was only 25 % (12). New investigations
ng](;ir:gfg dmv(\;\imnai%e;)ibx\/hgs mcléa\(}’lg] ¢ T;t ?/?/Zes on the influence of COVID-19 on CT scans of the

certified on February 24, 2020, and since then, a chest have developed a unique scoring system that

torrent of cases has appeared, totaling over 1400 on can predict the patients death (13).
April 15, 2020. (4), For diagnosing COVID -19, need MATERIALS AND METHODS
evaluation of viral specific gene materials in the
samples gathered from patient’s blood, nose and or
respiratory system secretion, while sensitivity of this
test will affect validity (5) such as in Fang et al., (6)
because of many factors as prepared sample and
controlling quality. As a result, readily available
equipment such as chest x-rays and thoracic CT scans
provide useful information to clinicians (7-11). Many
patients with positive chest CT findings, or even
those without a clinical picture of COVID -19 (e.g.,
fever and cough) but positive CT findings, were
isolated and hospitalized in China, where they
completed their lab tests. As a result, the imaging

One hundred patients were enrolled in this cross-
sectional study in Mosul, at IBN Sina and Alkhansaa
teaching hospitals, ranging in age from 15 to 85
years, with a mean + SD (53.23+ 17.80) and 71
males (71%) and 29 females (29%) respectively.
From the beginning of June 2020 until the end of
January 2021, the research was conducted. Patients
had symptoms, and a chest CT was performed
between 4 and 10 days after the onset of the
symptoms as part of the inquiry. The most common
symptoms were fever, cough, dyspnea, headache,
sore throat, myalgia, arthralgia, and vomiting in 2 of
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the patients. Table 1 shows 53 patients with a history
of chronic illness (1).

Table 1: Percentage of patients with a history of
chronic or systemic diseases

Diseases No % Sig.
Cardiac disease 1 1.89
Systemic hypertension | 14 | 26.42
Diabetes mellitus 16.98

Renal failure 566 | 001
Cancer 3.77
Bronchial asthma 15 28.3
Multiple Disease 9 16.98

Imaging technique

A 64-multi-slice high-resolution chest CT scan
(Philips Ingenuity and Philips Brilliance 64) was
performed. The following parameters were used: tube
current was 110-280mA, voltage was 100-120 KV,
pitch was 1.375, and the FOV was 350-400 mm. the
thickness of image was between 1.25 -2.5 mm. There
was no intravenous contrast medium used. With full
inspiration and in a supine position, a scan of the
chest was obtained from the neck to the end of the
diaphragm.

Imaging analysis

Ground glass opacity GGO, crazy paving look,
consolidation, broncho vascular thickening, tree in
bud appearance, bronchiectasis, cavitation, and
pulmonary nodules were among the observations
documented by five radiologists with a combined 10
years of expertise. Then it's divided into unilateral,
bilateral, central, and peripheral involvement, with
upper, middle, and lower lobe involvement as
subcategories. The severity method was evaluated
based on the amount of lung involvement for all
patients, and each lobe was given a score visually
ranging from 1 to 5.

-score 1:(<5%) lobar involvement.
-score 2;(5-25%) lobar involvement.
-score 3:(26-50%) lobar involvement.
-score 4:(51-75%) lobar involvement.
-score 5:(> 75%) lobar involvement.

The score will then be the sum of each individual
score, which will be out of 25 (total score collection),
and the total involved lung will be determined by
multiplying the total score by four.

-Participate consent and ethical approval.

-personal data were collected in this study.

-Nineveh medical college in Mosul approved the
study.

-All participants or their
permission.

-Because this is a rare, high-risk condition, our
medical research ethics committee gave verbal

relatives gave their
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consent to reduce the danger of virus infection and
minimize unnecessary interaction with positive
individuals.

Inclusion criteria

1. Patients having one or more of the symptoms
listed above (fever, cough, SOB, and sore throat)
as well as positive CT pulmonary findings.

2. COVID 19 infected patients with a positive
history of recent contact and positive CT
pulmonary results.

3. All patients' PCR findings were available.

Exclusion criteria

1. Lessthan 15-year-old patients.

2. Patients who loss follows up.

3. Patients with high motion
suboptimal HRCT scan.

4. Negative RT-PCR test.

Statistical analysis

artifacts and

The collected data were tabulated and analyzed using
SPSS and SAS. The link between CT severity score
and patient gender was investigated using categorical
correlation analysis.

RESULTS

This study included 100 symptomatic COVID-19
infection patients (71 male and 29 female), ranging in
age from 15 to 85 years (53.23+17.80). Data was
collected on age, sex, positive risk factors or chronic
disease, O2 requirement or not, admission to ICU,
hospital stay, and clinical outcome (alive or dead).

CT severity index correlation with sex

There was a positive link between CT severity score
finding and male gender in our study (p value 0.002,
severe cases out of 8 patients with score 4 and 3 out
of 3 patients with score 5, severe lung CT
involvement were male gender, table 2 and fig. 1.

Table 2: Comparison between patient sex and CT
severity index in patients with positive COVID -19
pulmonary infections

CT score | Female | Male | Total | P value
< 5% 3 2 5
(1.45) | (3.55)
2(6-25) % 17 40 57
(16.53) | (40.47)
3(26-50) % 8 19 27 o
(7.83) | (19.17) 0.002
4(51-75) % 1 7 8
(2.32) | (5.68)
5(>75) % 0 3 3
(0.00) | (2.13)
Total 29 71 100
(29) (71)
0.001**
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Fig. 1: Gender distribution within each CT index score.

-Fever, dyspnea, cough, sore throat, and myalgia,
arthralgia, and vomiting are common symptoms in
patients.

- A total of 53% of those with chronic diseases
included: diabetes, hypertension, heart illness, renal
impairment, cancer, bronchial asthma, and other
diseases are all on the table (1).

- Out of 100 patients, 74 (74%) did not require any
oxygen support. The remaining 26 patients (26%)
required oxygen in the following ways: 13 patients
(13%) used a nasal cannula, 10 patients (10%) used a
face mask, and 3 patients (3%) used positive airway
pressure (BiPAP).

- Only 20 patients out of 100 required ICU
admission, with a male majority of 18/20. (90 %).
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CT pulmonary changes

Ground tissue opacity was detected in 95 patients
(55.23 %), and pulmonary consolidation was found
in 30 patients (17.44 % ), broncho wvascular
thickening in 17patient(9.88%), crazy paving
appearance in 10 patient(5.81%) tree in bud
appearance was detected in 9 patient(5.81%), less
commonly pulmonary nodules in 4 patient(2.33%),
bronchiectasis in 3 patient(1.74%), pulmonary

effusion in 2 patient(1.17%),and reversed halo sign
was found in 2 patient(1.17%) also, while no
mediastinal lymph node was seen (Fig. 2-5 and table
3)

| CT scans of a 30-‘yeér-olld man with COVID-19. Exhibiting uneven consolidation, bizarre pavement
pattern, dispersed GGO, and pneumomediastinum

Fig. 3: Axial CT scan images of a 20-year-old Covid -19 patient, revealing septal and broncho vascular thickening.
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Table 3: The chest CT pattern in patients with positive COVID 19

Lesion pattern Percentage %
GGO 55.23
Consolidation 17.44
Broncho -vascular thickening 9.88
Crazy paving pattern 5.81
Tree bin bud appearance 5.23
Bronchiectasis 1.74
Nodules 2.33
Pleural effusion 1.17
Reversal halo sign 1.17
Mediastinal lymph node 0.00
Total 100
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Fig. 4: Coronal and axial CT scan Imades of a 40-year-old man with peripherl and perihelia GGO with broncho vascular
thickening

Fig. 5: Coronal and axial CT scan pictures of a 27-year-old man with COVID-19, demonstrating uneven consolidation with an
air bronchogram and a GG halo on the apical portion of the right lower lobe.

Pulmonary changes distribution

There were more bilateral than unilateral alterations
(85%).

Involvement of the peripherals and the spread of
pulmonary alterations (52 patients). The distribution
of 65% was more common than the central
distribution (8 patient) 10%, with a diffuse pattern
(20 patients) accounting for 25% (Table 4)

Table 4: Lesion distribution within parenchyma

Distribution No. of .

. % | Significance
pattern patients
Peripheral 52 65
Central 8 10 0.01
Diffuse 20 25

In terms of lobar distribution, isolated lower
involvement (10 patients 10.81%) was found to be

DOI: https://doi.org/10.51248/.v41i4.846

more common than middle lobe (8 patients 13.51%)
and upper lobe (5 patients 6.76%), whereas multilobe
distribution was detected in 52 patients (68.92%)
with a significant value of 0.01(Table 5).

Table 5: Percentage of affected lobes

Aflf(o)stc);teed pgfi.egzs % Significance
Upper 5 6.76
Lower 10 10.81
Middle 8 13.51 0.01
Multi
Lobe 52 68.92

In this study 53 \100 patients with comorbidities
found to have a higher CT score index and more
diffuse lobar involvement in comparison with other
who were no comorbidities, systemic hypertension
was found in 14\100 patients (26, 42%), the most
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common comorbidity among these patients, and
cardiac disease was found in only 1100 patients (1.
89%), the rest on comorbidities as mentioned in table
1.

DISCUSSION

From June 2020 to January 2021, a multicentric cross
sectional study was conducted in Mosul city, Irag, on
100 patients who had a positive PCR test and were
symptomatic, with a male predominance of 71 males
(71%) and 29 females (29%) in the age range of 15 to
85 years, with a mean SD (53.23 +17.80). WHO
advised to use CT pulmonary imaging as part of
work up in diagnosing COVID-19 disease whenever
PCR kits do not exist as in our city. Clinicians and
radiologist should hand in hand exertion is
mandatory for proper diagnosing COVID-19infection
(14). The base of our study was on visual inspection
for all 5 lobes of the lung, and then the severity was
further rated as score of 1 to 5 using either visual
methods or a deep algorithm that uses a particular
program to verify the affection of lung volume %
(15-17). For better results, this problem is best solved
by seeking the advice and suggestions of an
experienced radiologist. The severity was higher in
males, which could be due to a variety of factors such
as male behavior and estrogen, which acts as a
protective factor in females. (18), The existence of a
risk factor or chronic illness such as cancer, lung
disease, or systemic hypertension carries extremely
unfavorable prognostic factors, with even worse
outcomes reported when numerous diseases are
discovered (19). The most common pattern of lung
changes in this investigation was ground glass
opacity, which was detected in (55.23 %). This was
similar to other studies, such as Parry et al. (19),
Omar et al. (20), and Sultan et al., (21), where
ground glass abnormalities were the most common
CT pattern in their studies. Consolidation was found
as (17.44%) in our study; Omer et al. (20) found
similar tendency in 23 % of his study participants.
Multilobe affection was detected on (68.92%), which
indicates that the disease is progressing faster than
unilobed involvement. Peripheral lung involvement
was found on (65%), which is consistent with another
research (21,8). In the current investigation, the
radiologist found that pleural effusion was
uncommon (1.17 %), and no lymphadenopathy was
found, which could indicate bacterial infection if seen
with pleural effusion or nodules (21).

CONCLUSION

In this study, it was discovered that the changes on
CT scan of the chest in COVID-19 patients in Mosul
city are not that different from those in other
countries, in terms of pattern, lobe of distribution,
and severity to be more in male gender, indicating
that CT scan plays an important role in diagnosing,
managing, and predicting the outcome of this viral
disease.
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