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A R T I C L E  I N F O                              

INTRODUCTION 
 

SARS-CoV-2 and its resulting disease, COVID
propagated exponentially worldwide, with over 96 million 
cases in 188 countries at the time of writing. 
was seen in Wuhan, China, in December 2019. Thereafter a 
sudden global spreading noted with more than 2.1 million 
deaths. The outbreak was officially recognized as 
a pandemic by the World Health Organization (WHO)
March 2020. (3,4) India reported first case of COVID
January in Kerala (5). 
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                             A B S T R A C T  
 

 

Introduction: World is battling through a global pandemic of unprecedented extent which has posed perhaps 
the most serious threat to the mankind in modern times. The epicenter of the global catastrophe was Wuhan, 
China from where the new virus by the name of Severe Acute Respiratory Syndrome Coronavirus 
CoV-2) has spread over 188 countries and caused a death toll of over 2.16 million till now. Chest 
Radiography has very limited role in diagnosis of early and mild course of disease. However it showed 
significant efficacy in diagnosing intermediate to advanced stages of the disease as well as during follow
CT on the other hand has shown promising sensitivity values and has been the mainstay of imaging diagnosis 
of Covid-19 cases, even in RT-PCR negative patients. 
Purpose: The purpose of our study is to correlate chest x-ray and HRCT Thorax findings with RT
describe various chest x-ray & CT findings and monitor patient’s disease progression over time.
Materials and Methods: The study was done in the department of Radio diagnosis, Medical College 
Kolkata, a dedicated tertiary level Covid-19 hospital. We selected 50 patients from 10
2020 who had symptoms of COVID-19 (fever, cough, sore throat, dyspnoea).
nasopharyngeal and throat swab, CXR on admission and during follow
results were considered the reference standard. A CXR severity scoring index and CT Severity score were 
determined for each lung. A total severity score was calculated by summing both lung scores.
Results: The study was composed of 50 clinically suspected patients, all of whom tested positive for COVID
19 by RT-PCR. 26 of 140 RT-PCR positive patients at initial scan and 6 patients in follow
chest X-ray abnormalities. Most common findings of chest X-ray were consolidation (65.6%) followed by 
ground glass opacity (34.4%), reticulation and interstitial thickening (31.3%). Pleural effusion was found in 4 
patients (12.5%). Most cases showed peripheral predominance (62.5%) with Bilateral lung involvement 
(74%) and lower zonal (78.1%) distribution. Total severity scores ranged from 0 to 8 and calcul
baseline, first week and second week of follow-up scan. Peak severity was reached at 12
onset. The typical findings on CT as studied were ground-glass opacities
finding almost in every patient, followed by bronchovascular thickening
and crazy paving appearance  (50%). Patients with pre-existing comorbidities were found to be more prone to 
develop severe form of the disease with 5 out of 12 patients with diabetes and 3 out of 9 patients with 
hypertension having severe CT severity scores. By using RT-PCR results as standard, overall sensitivity of 
chest radiography and CT Thorax were 68% and 100% respectively in the diagnosis of COVID
Conclusions: Chest radiography can be used as initial diagnostic tool for triaging of COVID
symptomatic patients and useful for monitoring chest manifestations and extent of lung involvement and 
disease progression over time. CT has substantially improved diagnostic performance over CXR in COVID
19. CT should be strongly considered in the initial assessment for suspected COVID
for increased sensitivity and considerably faster turnaround time, wh
excess radiation exposure risk. 

 
 
 
 

2 and its resulting disease, COVID-19, have 
propagated exponentially worldwide, with over 96 million 
cases in 188 countries at the time of writing. (1,2) The first case 
was seen in Wuhan, China, in December 2019. Thereafter a 
sudden global spreading noted with more than 2.1 million 

was officially recognized as 
World Health Organization (WHO) on 11 

India reported first case of COVID-19 on 30th 

This is the 7th known corona virus to infect man 
Coronaviruses are a family of enveloped, single
positive-strand RNA viruses classified within the Nidovirales 
order. This coronavirus family consists of pathogens of many 
animal species and of humans, including the recently isolated 
severe acute respiratory syndrome coronavirus (SARS
(6). They are known to cause diseases including the common 
cold, Severe Acute Respiratory Syndrome (SARS) and Middle 
East Respiratory Syndrome (MERS) in humans 
 

The gold standard for diagnosis of the virus is the detection of 
viral RNA through reverse transcriptase PCR (RT
respiratory tract samples. However, this method has several 
limitations including 1) low sensitivity at 59%
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pandemic of unprecedented extent which has posed perhaps 
the most serious threat to the mankind in modern times. The epicenter of the global catastrophe was Wuhan, 
China from where the new virus by the name of Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-

2) has spread over 188 countries and caused a death toll of over 2.16 million till now. Chest 
Radiography has very limited role in diagnosis of early and mild course of disease. However it showed 

to advanced stages of the disease as well as during follow-up. 
CT on the other hand has shown promising sensitivity values and has been the mainstay of imaging diagnosis 

ray and HRCT Thorax findings with RT-PCR, 
and monitor patient’s disease progression over time. 

The study was done in the department of Radio diagnosis, Medical College 
We selected 50 patients from 10th April to 10th August, 

19 (fever, cough, sore throat, dyspnoea). All patients performed RT-PCR 
nasopharyngeal and throat swab, CXR on admission and during follow-up and HRCT Thorax. RT-PCR 

CXR severity scoring index and CT Severity score were 
determined for each lung. A total severity score was calculated by summing both lung scores. 

The study was composed of 50 clinically suspected patients, all of whom tested positive for COVID-
PCR positive patients at initial scan and 6 patients in follow-up scan showed 

ray were consolidation (65.6%) followed by 
rstitial thickening (31.3%). Pleural effusion was found in 4 

patients (12.5%). Most cases showed peripheral predominance (62.5%) with Bilateral lung involvement 
(74%) and lower zonal (78.1%) distribution. Total severity scores ranged from 0 to 8 and calculated at 

up scan. Peak severity was reached at 12-14 days of disease 
glass opacities (96%) being the most common 

bronchovascular thickening (76%), air space consolidation (64%) 
existing comorbidities were found to be more prone to 

orm of the disease with 5 out of 12 patients with diabetes and 3 out of 9 patients with 
PCR results as standard, overall sensitivity of 

y in the diagnosis of COVID-19. 
Chest radiography can be used as initial diagnostic tool for triaging of COVID-19 in 

symptomatic patients and useful for monitoring chest manifestations and extent of lung involvement and 
r time. CT has substantially improved diagnostic performance over CXR in COVID-

19. CT should be strongly considered in the initial assessment for suspected COVID-19. This gives potential 
for increased sensitivity and considerably faster turnaround time, where capacity allows and balanced against 

This is the 7th known corona virus to infect man 
Coronaviruses are a family of enveloped, single-stranded, 

RNA viruses classified within the Nidovirales 
order. This coronavirus family consists of pathogens of many 
animal species and of humans, including the recently isolated 
severe acute respiratory syndrome coronavirus (SARS-CoV) 

diseases including the common 
cold, Severe Acute Respiratory Syndrome (SARS) and Middle 
East Respiratory Syndrome (MERS) in humans (7). 

The gold standard for diagnosis of the virus is the detection of 
viral RNA through reverse transcriptase PCR (RT-PCR) of 
respiratory tract samples. However, this method has several 
limitations including 1) low sensitivity at 59%–71%; (8,9) 2) 
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relatively slow turnaround times ranging from a few hours to 
several days; (10) 3) high expense; and 4) limited capacity for 
testing in many countries. 
 

Plain film chest X-ray (CXR) is ubiquitous worldwide, with a 
30–70 times lower dose of radiation (11) and is commonly 
performed as an initial investigation in COVID-19. Chest 
Radiography has very limited role in diagnosis of early and 
mild course of disease but it showed significant role in 
intermediate to advanced course of disease as well as during 
follow-up. 
 

CT has been shown to be more sensitive than RT-PCR for 
diagnosis of COVID-19, (8,9) while being significantly faster 
and cheaper. This comes with a large radiation dose and 
capacity is still lacking in many countries. Chest CT has a 
potential role in the diagnosis, detection of complications, and 
predict disease severity. The hallmarks of COVID-19 infection 
on imaging were bilateral and peripheral ground-glass and 
consolidative pulmonary opacities, linear opacities, “crazy-
paving” pattern and the “reverse halo” sign. (12)  
 

However, due to infection control issues related to patient 
transport to CT suites, the inefficiencies introduced in CT 
room decontamination, and lack of CT availability in parts of 
the world, portable chest radiography (CXR) will likely be the 
most commonly utilized modality for identification and follow 
up of lung abnormalities. In fact, the American College of 
Radiology (ACR) notes that CT decontamination required 
after scanning COVID-19 patients may disrupt radiological 
service availability and suggests that portable chest 
radiography may be considered to minimize the risk of cross-
infection (American College of Radiology). (13) 

 

In the context of the global pandemic, infection may be 
widespread in the community, often with subclinical infection. 
(14,15) Imaging is a reliable and rapid method to detect infection 
in the general population, who may present to medical 
personnel with other complaints. 
 

This study evaluated the performance of Chest XRay and 
HRCT Chest in diagnosing and evaluating COVID-19 in a 
tertiary care hospital with an aim to correlate the findings with 
RT-PCR. 
 

MATERIALS AND METHODS 
 

Study Design: Retrospective observational study. 
Sample selection: We selected 50 patients from Medical 
College, Kolkata during a time period from 10th April to 10th 
August, 2020 who had symptoms of COVID-19 (fever, cough, 
sore throat, dyspnea). 
 

Inclusion Criteria 
 

1. Patients of age group between 14 yrs and 85 yrs. 
2. Clinically suspected COVID-19 patients admitted in 

isolation ward – with symptoms of the disease like 
fever, shortness of breath, dry cough, anosmia or loss of 
taste sensations. 

3. Symptomatic patients who are RTPCR/RAT positive. 
4. Patients who gave consent to take part in the study 

 

Exclusion Criteria 
 

1. Asymptomatic patients 
2. Unstable patients 
3. Pregnant patients 
4. Patients in whom CT was a contraindication. 

Ethical consideration: The study was conducted after getting 
approval from Institutional Ethics Committee and other 
authority. Informed consent was taken from all participants. 
 

Procedure: The study was conducted in Medical college, 
Kolkata on Covid-19 patients admitted at isolation ward of 
Medical college, Kolkata which has been assigned as 
dedicated tertiary level COVID-19 hospital by Govt. of West 
Bengal. Covid-19 infection was confirmed by RT-PCR testing 
after taking both nasopharyngeal and throat swabs.  
 

All patients underwent chest radiography by our FUJI 
computed radiography machine on admission and follow-up 
chest radiography done by portable Xray units. PA projection 
was done initially at the time of admission and AP projection 
was done during follow-up.  
 

Patients underwent HRCT scans in EKO diagnostic centre at 
Medical college, Kolkata. All the patients were positive for the 
disease. Patient preparation was done followed by positioning 
and breath holding whenever necessary. EKO GE 16 slice CT 
machine was used and scanning parameters were chosen as 
follows: 120 kV, 100-250 mAs collimation of 1 mm pitch of 1-
1.5 matrix size- 512 x 512.  No contrast was administered. CT 
scans of NON-COVID patients were done from 9 am to 3 pm. 
Afterwards from 3pm till 9 pm there was provision for CT 
SCAN of COVID positive patients. Daily sanitisation of CT 
scan room was done with hypochlorite solution followed by 
fumigation. 
 

The following informations were collected from each patient. 
Age, sex, H/O diabetes, hypertension, heart disease, smoking, 
COPD, Chronic kidney disease. Clinical features and 
examination findings were noted. Age of the patients were 
ranged from 14years to 85 years and categorized into 5 
groups:<15 years, 15-29 years, 30-44 years, 45-59 years and 
>60 years. 
 

Imaging Analysis 
  

Chest Radiographs: All chest radiographs were reviewed by 
experienced radiologist. Radiographic features including 
consolidation, ground-glass opacities, reticulation and 
interstitial thickening, pulmonary nodules as well as pleural 
effusion were diagnosed according to the Fleischner Society 
glossary of terms (16). Distribution of lung changes are 
classified into peripheral predominance, perihilar 
predominance or neither: Upper zonal distribution, lower zonal 
distribution or no zonal predominance: Unilateral (right or left) 
involvement or B/L involvement, presence or absence of 
effusion, collapse, pneumothorax. After analysis of images a 
radiographic scoring was proposed. 
 

Radiographic Scoring: To assess the extent of infection a 
severity score was proposed by Warren et al (17).  Each lung 
was given a score of 0–4 depending on the extent of lung 
involvement (score 0 = no involvement; 1 ≤ 25%; 2 = 25–50%; 
3 = 50–75%; 4 ≥ 75% lung affection). A total severity score 
was calculated by summing both lung scores (total severity 
scores ranged from 0 to 8).  
 

Table 1 Radiographic Scoring based on Lung Involvement 
 

Scoring of each Lung Extent of lung involvement 
0 No involvement 
1 <=25% 
2 25-50% 
3 50-75% 
4 >=75% 
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HRCT Thorax: Imaging findings were looked for presence of 
typical CT features like - 

 Ground-glass opacities (GGO): bilateral, sub pleural, 
peripheral. 

 Crazy paving appearance (GGOs and inter-/intra-
lobular septal thickening). 

 Air space consolidation. 
 Bronchovascular thickening. 
 Traction bronchiectasisetc. 
 Subpleural bands. 

 

CO-RADS: Cases are increasingly reported in which the RT-
PCR assay yielded a positive result only after multiple 
negative results in patients with typical clinical and imaging 
signs of COVID-19. Also, RT-PCR takes hours, or even days, 
before the results are available. Hence we can use imaging as 
an initial assessment mode to categorise patients according to 
lung involvement as CO-RADS [Coronavirus disease 2019 
(COVID-19) Reporting and Data System] provides a level of 
suspicion for pulmonary involvement of COVID-19 based on 
the features seen at unenhanced chest CT. The level of 
suspicion increases from very low (CO-RADS category 1) to 
very high (CO-RADS category 5).Two additional categories 
encode a technically insufficient examination (CO-RADS 
category 0) and RT-PCR–proven severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) infection at the time 
of examination (CO-RADS category 6). (18) 

 

In our study all patients came under CORADS-6 as we have 
taken all the proven positive cases for our study. 
 

Table 2 Overview of CO-RADS Categories and the corresponding 
level of suspicion of pulmonary involvement in Covid-19 

 

 
 

CT Severity Scoring: For assessing the disease severity CT 
SEVERITY SCORING was used. In all cases, a semi-
quantitative CT severity scoring proposed by Pan F et al (19) 
was calculated per each of the 5 lobes considering the extent of 
anatomic involvement, as follows: 
 

1. no involvement. 
2. < 5% involvement. 
3. 5–25% involvement. 
4. 26–50% involvement. 
5. 51–75% involvement. 
6. > 75% involvement. 

 

The resulting global CT score was the sum of each individual 
lobar score (0 to 25). Then to grade the imaging analysis 
results according to score were obtained. 
 

Table 3 CT Severity Scoring 
 

GRADE SCORE 
MILD <8 
MODERATE 9-15 
SEVERE >15 

 

RESULTS 
 

 A total 50 COVID-19 positive patients were selected for 
our study. Each patient underwent RT-PCR testing and 
baseline chest radiography at the time of admission. 
There were 32 males (64%) and 18 females (36%). Age 
group examined was from 14 years to 85 years with 
median age 41 years. 

 Most common comorbidity was diabetes (12, 24%) 
followed by hypertension (9, 18%) and coronary heart 
disease (3, 6%). 

 Most of the patients were symptomatic at the time of 
admission. Common symptoms were fever (45, 90%), 
dyspnea (32, 64%), cough (27, 54%). Only 4% (2) 
patients were asymptomatic. 
 

Table 4 Demographic Characteristics of Patients 
 

Study Variable No. of Patients 
Gender  
Male 32 
Female 18 
Mean Age 46.8 
Symptoms  
Fever 45 
Dyspnoea   32 
Cough 27 
Asymptomatic 2 
Comorbidities  
Diabetes   12 
Hypertension 9 
Coronary Heart Disease 3 

 

 
 

 
 

 Baseline chest Xray was performed in all patients at 
the time of admission. 28 patients (56%) had lung 
involvement on baseline scan and 22 patients (44%) 
had normal CXR. During follow-up scan 6 of 22 
normal baseline chest X-ray showed abnormality. So, 

6

30

14

14-30 years 31-60 years >60 years

Chart 1: Age distribution of patients

Patients

Male
64%

Female
36%

Chart 2: Sex distribution of patients
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chest Xray abnormalities were found in 34 of 50 
patients at certain time of disease progression. 

 Typical findings on Chest Xray were consolidation 
seen in 21 patients (65.6%) followed by ground glass 
opacity seen in 11 patients (34.4%), and reticular 
thickening seen in 10 patients (31.3%). Pleural 
effusion was seen in 4 patients (12.5%). Most patients 
showed peripheral (20,62.5%) and lower zonal 
distribution (25, 78.1%). 

 

 
 

 Total severity score was calculated at baseline, first 
week and second week of follow-up scan. Out of 28 
patients who had baseline abnormal chest X-rays, 16 
patients (57.1%) had mild symptoms with TSS 1-2. 
Moderate to severe involvement were found in 9 
(32.1%) and 2 (7.1%) patients with severity score 3-4 
and 5-6 respectively. Only one patient (3.6%) had 
extensive lung involvement with severity score 7-8 at 
initial scan. 

 Follow up scan was done at first and second week after 
the disease onset. First week follow-up scan was 
performed in 32 patients. Scores of 1-2, 3-4, 5-6, 7-8 
were found respectively in 17(60.7%), 8(25%), 
5(15.6%), 2(6.2%) patients respectively. Second week 
follow-up scan were done in 26 patients. Scores of 1-2, 
3-4, 5-6, 7-8 were found respectively in 14(53.8%), 
7(26.9%), 4(15.4%), 1(3.9%). Peak severity was 
reached at 12-14 days of disease onset. 

 

 
 

 The typical findings on CT as studied were ground-
glass opacities (GGO) which was present in 48 
patients out of 50 (96%) being the most common 
finding almost in every patient, crazy paving 
(CP)appearance (GGOs and inter/intra lobular septal t

hickening), in 25 patients(50%), air space 
consolidation (CON) in 32 patients(64%), 
bronchovascular thickening (BVT) in 38 (76%) 
patients, sub-pleural bands in 10 (20%) patients and 1 
(2%) patient had reverse halo sign(RH). Out of 50 
patients 10 patients were having pleural effusion 
(20%), 6 patients were having pericardial effusion 
(12%) and 5 patients were having mediastinal 
lymphadenopathy (LN) (10%), however these 
findings were nonspecific for the disease. 

 

 
 

 Most cases showed peripheral predominance (32, 
64%) followed by perihilar (5, 10%) involvement and 
neither of mentioned two (13, 26%). 

 Bilateral lung involvement was found in most of the 
patients (37, 74%) followed by right lung (8, 16%) 
and left lung (5, 10%) involvement. 

 Most patients showed lower zonal (35, 70%) 
distribution while 9 patients (18%) showed upper and 
6 patients (12%) showed no zonal distribution. 
 

Table 5 Age wise CT Severity Scoring 
 

Age 
group 

MILD 
(TOTAL=24) 

MODERATE 
(TOTAL=19) 

SEVERE 
(TOTAL=7) 

14-30 
YRS 
(N=6) 

4 1 1 

30-60 
YRS 

(N=30) 

16 12 2 

>60 YRS 
(N=14) 

4 6 4 

 

 According to CT severity assessment in this study 
group there were total of 24 patients in the MILD 
category that is 48%; among them 17 were male 
(70.8%) and 7 female (29.1%). 19 patients (38%) 
were in MODERATE grade; among them 10 were 
male ( 52%) and 9 were female (47%). Only 7 (14%) 
cases were of severe disease category having 5 male 
(71%) and 2 female (28%) patients. Hence we can see 
male were more in number compared to female in 
each category proving males are more prone to the 
disease compared to females.  

 

0

5

10

15

20

25

Chart 3: Common Chest X-ray findings in Covid-19

Xray 
Findings

0
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6
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Chart 4: Chest XRay severity score at different 
stages
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2nd Week

0

10

20

30

40

50

60

Chart 5: Common HRCT Thorax findings in Covid-19
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 According to age distribution we can conclude here 
there were more percentage of people in the severe 
grade i.e. 66% in the age group of 30-60 years 
followed by 28% in the older age groups (>60 years) 
and least in the 14-30 years age group i.e. 16%.Hence 
we can say here middle aged population are having 
the maximum chances of having severe disease.  

 

Table 6 CT Severity Scoring in relation to pre-existing 
comorbidities and associated lung diseases 

 

CT 
Severity 

Score 

Diabetes 
mellitus 

(12) 

Hypertension 
(9) 

COPD 
(8) 

Pulm. 
Tuberculosis 

(2) 
Mild  0 1 0 0 

Moderate  7 5 7 0 
Severe  5 3 1 2 

 

 Patients with pre-existing comorbidities were found 
to be more prone to develop severe form of the 
disease. 5 out of 12 patients with diabetes and 3 out of 
9 patients with hypertension had severe CT severity 
score while 7 patients with diabetes and 5 patients 
with hypertension had moderate CT severity score. 

 Patients with other lung pathologies like COPD and 
pulmonary tuberculosis were also shown to develop 
severe Covid-19 outcomes. 

 

 
 

 RT-PCR and chest X-ray correlation: Out of 50 
patients who were tested positive for COVID-19 on 
RT-PCR, 28 patients at initial scan and 6 patients in 
follow-up scan showed chest X-ray abnormalities.  

 RT-PCR and CT Thorax correlation: All 50 patients 
showed at least some infective changes (mild to 
severe) on HRCT Thorax scans. 

 By using RT-PCR results as standard, overall 
sensitivity of chest radiography and CT were 68% 
and 100% in the diagnosis of COVID-19. 

Cases 
 

 
 

 
 

Case 1 A 49 yrs old male presenting with shortness of breath(SOB). Chest 
Xray although appeared normal to the untrained eye, showed peripheral hazy 
opacities bilaterally. HRCT Thorax showed bilateral, peripheral distribution, 

multilobar ground glass opacification (GGO) with sub-pleural banding, 
predominantly affecting the lower lobes. Patient was assigned a CT Severity 

Score of 6. 
 

 

0

2
4
6

8
10
12

14
16
18

14-30 YRS 30-60 YRS >60 YRS

Chart 6: Age wise distribution of CT Severity 
Scoring

MILD

MODERATE
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Chart 7: CT Severity Scoring in relation to pre-existing 
comorbidities and associated lung diseases
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Case 2 In a 56 yrs male patient presenting with fever, cough for 2 weeks and progressive 
SOB, Chest Xray showed peripheral GGO in bilateral lung fields. HRCT Thorax revealed 

bilateral sub-pleural ground-glass opacities and inter-lobular septal thickening with a 
posterior predominance. Patient was assigned a CT Severity Score of 10.

 

 

 

Case 3 Chest Xray in a 68 yrs female diabetic patient presenting with history of SOB for 3 
weeks & sudden loss of consciousness, showed areas of consolidation in peripheral 

distribution with reticular interstitial thickening and GGO. HRCT Thorax 
patchy areas of consolidation and GGO in bilateral lungs with septal thickening and 

bronchiectatic changes. Patient was assigned a CT Severity Score of 21.
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In a 56 yrs male patient presenting with fever, cough for 2 weeks and progressive 

GGO in bilateral lung fields. HRCT Thorax revealed 
lobular septal thickening with a 

Patient was assigned a CT Severity Score of 10. 

 

 
diabetic patient presenting with history of SOB for 3 

weeks & sudden loss of consciousness, showed areas of consolidation in peripheral 
distribution with reticular interstitial thickening and GGO. HRCT Thorax – Multi-lobar 

GGO in bilateral lungs with septal thickening and 
bronchiectatic changes. Patient was assigned a CT Severity Score of 21. 

 

 

Case 4 A 52 yrs female patient presented with sudden onset chest pain and SOB and 
vomiting. Chest Xray revealed increased car
prominence in bilateral lower zones. CT Thorax done 3 days later showed Pericardial 

and pleural effusions with interlobular septal thickening in the background of sub
GGO. Patient was assigned a CT Severity 

Case 5:  In a known case of pulmonary tuberculosis on ATD, sudden 
deterioration of SOB with spO2 < 60% Chest Xray showing GGO with patchy 

consolidation and fibro-cavitatory changes in bilateral lungs, along with 
mediastinal widening. HRCT Thorax revealed reticulo
peri-lymphatic distribution with ‘tree in bud’ appearance. Sub

areas of GGO and septal thickening also noted. Patient was assigned a CT 
Severity Score of 18.

 

DISCUSSION 
 

COVID-19 is a highly infectious disease that has been spread 
widely through the world. The disease management strategies 
primarily depend upon the early disease diagnosis. 
radiology, much of the literature to date has focused on chest 
CT manifestations of COVID

February 2021 

 
 

A 52 yrs female patient presented with sudden onset chest pain and SOB and 
vomiting. Chest Xray revealed increased cardio-thoracic ratio with broncho-vascular 
prominence in bilateral lower zones. CT Thorax done 3 days later showed Pericardial 

and pleural effusions with interlobular septal thickening in the background of sub-pleural 
GGO. Patient was assigned a CT Severity Score of 12. 

 

 
 

 
 

In a known case of pulmonary tuberculosis on ATD, sudden 
60% Chest Xray showing GGO with patchy 

cavitatory changes in bilateral lungs, along with 
mediastinal widening. HRCT Thorax revealed reticulo-nodular thickening in 

lymphatic distribution with ‘tree in bud’ appearance. Sub-pleural patchy 
areas of GGO and septal thickening also noted. Patient was assigned a CT 

Severity Score of 18. 

19 is a highly infectious disease that has been spread 
widely through the world. The disease management strategies 

upon the early disease diagnosis. (20, 21, 22)  In 
radiology, much of the literature to date has focused on chest 
CT manifestations of COVID-19. (22) The chest computed 
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tomography (CT), especially high-resolution CT (HRCT) is 
also the main diagnostic method followed by "Pneumonia 
diagnosis and treatment guideline for SARS-CoV-2 infection 
(trial version 5) issued by National Health Commission of the 
People's Republic of China (http://www.nhc.gov.cn/). CT 
findings plays an important role in detecting lung 
abnormalities, facilitate the early identification of the diseases. 
(23) However, due to infection control issues related to patient 
transport to CT suites, the inefficiencies introduced in CT 
room decontamination, and lack of CT availability in parts of 
the world, portable chest radiography (CXR) will likely be the 
most commonly utilized modality for identification and follow 
up of lung abnormalities. (24) Although chest X-ray (CXR) is 
considered less sensitive for the detection of pulmonary 
involvement in early-stage disease, it is useful for monitoring 
the rapid progression of lung abnormalities in COVID-19, 
especially in critical patients admitted to intensive care units. 
[25] 
 

In our study total severity score (TSS) of lung was calculated 
based on extent of lung involvement. Each lung was given a 
score of 0-4 (score 0- no involvement, score 1- <25%, score 2-
25-50%, score 3-50-75%, Score 4->75%). Total severity score 
calculated adding scores of both lung (total severity scores-0 to 
8). 
 

The above scoring system of lung involvement was first 
described by Yasin R, Gouda W. Total severity score, time to 
reach maximum total severity score, severity score at different 
stages of illness was estimates using the score. (26) 

 

Borghesi et al. (25) made another CXR scoring system for 
COVID-19 pneumonia (Brixia score) by dividing the lungs to 
six zones on frontal projection (upper, middle, and lower 
zones); then, a score (from 0 to 3) is assigned to each zone 
based on the lung abnormalities detected on frontal chest 
projection as follows: score 0, no lung abnormalities; score 1, 
interstitial infiltrates; score 2, interstitial and alveolar infiltrates 
(interstitial predominance); and score 3, interstitial and 
alveolar infiltrates (alveolar predominance). The scores of the 
six lung zones are then added to obtain an overall “CXR 
SCORE” ranging from 0 to 18.  Hence the above studies 
correlated with our study findings. 
 

In our study there were 64% male and 36% female indicating 
male are more susceptible than female for developing the 
disease and also severity was more in male than female. Also 
older age group patients and those with pre-existing 
comorbidities were associated with higher severity and 
mortality in patients with both COVID-19 and SARS.   
 

In a study by Jin JM et al (27) age was comparable between 
men and women in all data sets. In the case series, however, 
men's cases tended to be more serious than women's. In the 
public data set, the number of men who died from COVID-19 
is 2.4 times that of women. In SARS patients, the gender role 
in mortality was also observed. The percentage of males were 
higher in the deceased group than in the survived group. 
 

According to a study by Yanez ND et al (28) over a six-week 
period of data, there were 178,568 COVID-19 deaths from a 
total population of approximately 2.4 billion people. Age and 
sex were associated with COVID-19 mortality. Compared with 
individuals ages 54 years or younger, indicating that the 
mortality rate of COVID-19 was 8.1 times higher 
(95%CI = 7.7, 8.5) among those 55 to 64 years, and more than 

62 times higher (IRR = 62.1; 95%CI = 59.7, 64.7) among those 
ages 65 or older. Mortality rates from COVID-19 were 77% 
higher in men than in women (IRR = 1.77, 95%CI = 1.74, 
1.79). This agrees with our present study that is least 
percentage of patients in the study belonging to older age 
group had mild disease while more had moderate to severe 
disease, concluding that older age group patients were having 
highest burden for developing moderate and severe disease and 
hence mortality compared to younger patients. Hence our 
findings corroborated with the above studies. 
 

In our study most common chest Xray finding was 
consolidation seen in 21 patients (65.6%) followed by ground 
glass opacity in 34.4% and reticular thickening in 31.3% cases. 
Pleural effusion was seen in 4 patients (12.5%). Most patients 
showed peripheral (62.5%) and lower zonal distribution 
(78.1%). The disease affection was mostly seen to be 
involving B/L lungs(74%). 
 

Wong HYF et al. (29) reported that at baseline chest 
radiography, consolidation was the most common finding 
(47%), followed by ground-glass opacities (33%). Peripheral 
distribution (41%) and lower zone distribution (50%) were the 
more common locations, and most had bilateral involvement 
(50%). Pleural effusion was found in two patients (3%).  
 

Rousan LA et al. (30) found that peripheral ground glass 
opacities (GGO) were the most common findings affecting the 
lower lobes. In the course of illness, the GGO progressed into 
consolidations (GGO 70%, consolidations 30%). The 
consolidations regressed into GGO towards the later phase of 
the illness (GGO 80%, consolidations 10%).  
 

Lomoro P et al. (31) who did a study on 32 COVID-19 patients, 
found that five patients exhibited normal CXR despite chest 
CT scan showed bilateral ground-glass opacities (GGO). In the 
remaining twenty-seven cases, consolidation was most 
common findings seen in fifteen patients (46.9%) with 
bilateral (78.1%) and lower zone involvement (52%) and hazy 
increased opacity in twelve patients (37.5%), no pleural 
effusion was identified.  
 

Therefore the findings of our study are in corroboration with 
all the above studies. 
 

In our study, 24 patients (48%) had shown mild severity with 
Total Severity Score 1-2. Moderate Severity score ranging 
between 3-4 was found in 19 patients (38%) and TSS 5-6 score 
(severe) seen in 7(14%) patients. Peak severity was reached at 
13-14 days of disease onset. 
 

Wong HYF et al (29) found that baseline chest radiography was 
normal in 20 patients (31%). Twenty-six patients (41%) had 
mild findings with total severity score of 1–2. More extensive 
involvement was observed in 13 (20%) and five (8%) patients, 
who had severity scores of 3–4 and 5–6, respectively. There 
was no patient severity score greater than 6 at baseline chest 
radiography with the severity of CXR findings peaked at 10–
15 days from the date of symptom onset. Thus our study 
variables correlated with the above-mentioned study. 
 

GGO (96%), bronchovascular thickening (76%), 
Consolidation (64%) and crazy paving appearance (50%) etc 
were the typical CT features studied in most patients in our 
study.  

 

In the study done by  Bao C et al (32) a total of 13 studies met 
the inclusion criteria. The pooled positive rate of the CT 
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imaging was 89.76% and 90.35% when only including thin-
section chest CT. Typical CT signs were ground glass 
opacities (83.31%), ground glass opacities with mixed 
consolidation (58.42%), adjacent pleura thickening (52.46%), 
interlobular septal thickening (48.46%), and air bronchograms 
(46.46%). Other CT signs included crazy paving pattern 
(14.81%), pleural effusion (5.88%), bronchiectasis (5.42%), 
pericardial effusion (4.55%), and lymphadenopathy (3.38%). 
The most anatomic distributions were bilateral lung infection 
(78.2%) and peripheral distribution (76.95%). The incidences 
were highest in the right lower lobe (87.21%), left lower lobe 
(81.41%), and bilateral lower lobes (65.22%). The right upper 
lobe (65.22%), middle lobe (54.95%), and left upper lobe 
(69.43%) were also commonly involved. The incidence of 
bilateral upper lobes was 60.87%. It corroborated perfectly 
with the findings of our study. Thus, the above study correlates 
with our findings. 
 

The present study results showed that sensitivity of chest 
radiography and CT Thorax for detecting COVID-19 infection 
were 68% and 100% respectively by using RT-PCR as 
standard. 
 

Tsakok M et al. (33) also found similar senisitivity of 61% and 
specificity of 76% in the diagnosis of COVID-19 by Chest 
Xray compared to PCR as reference test.  
 

CT has been reported in previous studies by Ai T et al (8) and 
Fang Y et al (9) as being up to 98% sensitive for the diagnosis 
of COVID-19 in confirmed patients, when RT-PCR is used as 
the reference standard in confirmed patients.  
 

Hence our study results correlated with the findings of 
previous studies. 
 

CONCLUSION 
 

Chest radiography can be used as diagnostic tool with a 
sensitivity of 68% for initial triaging of COVID-19 in 
symptomatic patients. CXR is useful for monitoring COVID-
19 chest manifestations and its scoring system provides an 
accurate method to understand extent of lung involvement and 
disease progression over time. 
 

A complete disease assessment of COVID-19 can be done 
using CT which excels in evaluation of disease, assessment of 
extent, severity and progression of the disease and hence help 
in better management of risks or morbidity associated with it. 
So every patient having positive test must undergo a CT scan 
for accurate assessment of the disease severity and 
progression. Even though test is negative but patient is having 
typical clinical symptoms CT scan is must to rule out the 
disease. 
 

Though x ray is used as a primary screening modality in every 
covid patient as it is widely available, cheaper and faster, CT is 
always the gold standard due to higher sensitivity and 
specificity. 
 

Limitations 
 

 All the patients could not be followed till the final 
outcome as the course of the disease was truncated in 
these patients. In such an emergency, the 
completeness of data recorded was less than optimal. 

 AP images from portable machines, performed in 
intensive care unit produced  poorer quality images. 

 Lack of correlation between the patients’ total 
severity score to the final disease outcome. 

 CT evaluation couldn’t be done in pregnant patients 
who were COVID positive and others in whom CT 
was a contraindication. 

 Inadequacy of CR cassettes, unavailability of DR 
Xray system and lack of in-house CT setup posed a 
hurdle in proper and prompt utilization of these 
imaging modalities.  

 There was difficulty in doing CT in Unstable patients 
with oxygen support. 

 Further research with larger number of patient is 
needed for correlation of CT findings and disease 
manifestation. 

 

Scope for further Research 
 

 Although this study used RT-PCR of nasopharyngeal 
swabs as a reference standard, newer methods exist 
for diagnosis of the disease. Serological assays for 
antibodies against SARS-CoV-2 are increasingly 
available and may represent a better gold standard in 
diagnosis for future research. (34) RT-PCR is limited 
by swabbing technique for nasopharyngeal samples 
and the fact that the virus is more avid in the lower 
respiratory tract. (35)  

 Point-of-care lung ultrasound is a new technique for 
diagnosis of COVID-19 which may mitigate many of 
the issues noted with the modalities discussed so far. 
It has no radiation, is fast, cheap and may be able to 
detect lower respiratory tract disease unlike 
nasopharyngeal swab. 

 Finally, much research has been conducted in the use 
of artificial intelligence techniques to correctly 
diagnose COVID-19 based on imaging. (36, 37) These 
techniques would obviate capacity limitations in 
reporting imaging as well as eliminate inter-reporter 
variability.  
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