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ABSTRACT

Aim: To assess the main radiological feature of chest radiography for diagnosis and evaluation of COVID-19 patients.
Methodology: A literature search was performed with the use of search engines. The following search engines provided us
articles for this systematic review from until 27 February 2021: PubMed, NCBI, Medline, Medscape, and Google Scholar. We
included only those articles in which CXR was performed on infected patients for the detection and evaluation of COVID-19.
Results: out of eighty (80) articles, only twelve (12) were included in this review to assess the main radiological feature of chest
radiography of COVID-19 patients. Patients who went for chest x-ray have shown following radiographic features with pooled
percentages as mentioned GGO 32.38%, consolidation 35.15%, vascular congestion sign 7.92%, nodules 33.57% whereas
pleural effusion accounts 19.36%, pneumothorax 18.55%, and lymphadenopathy was noted on 1.96%. Pooled Percentages of
radiographic features of COVID-19 patients in right lung, left lung or both affected lungs were 21.32%, 5.77% and 47.78%
respectively. This calculation is showing B/L lung involvement is more dominant as compare to right and left lung independently.
Conclusion: Chest radiograph can be helpful modality in the diagnosis, evaluation and follow-up of SARS- CoV 2 pneumonia
patients. Consolidation, GGO with peripheral distribution of lesion and bilateral pneumonia are most common findings of COVID-
19 on chest X-ray. Chest x-ray are the baselineffirst line approach for COVID-19 as it is easily available. Moreover, in late stages

multiple radiological findings are quite helpful.
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INTRODUCTION

The thoracic X-Ray imaging presented opaque patches in the
alveolar parenchyma, and the infection was also confirmed by the
nucleic acid testing among patients with COVID-19.'The 2019-
nCoV is an enveloped RNA virus that belongs to the family of B-
coronavirus with a diameter that ranges from 60-125 nm.
According to recent literature even after the invasion of the
respiratory tract with the coronavirus the infected individual could
be clinically silent for a period of 1-14 days, up to 24 days, and in
most cases for 3-7 days.? RNA of 2019-nCoV can be found in the
sputum, nasopharyngeal swabs, secretions of the lower respiratory
tract, blood, and stool of infected individuals. The better sample to
detect the RNA particles in the infected individual is to examine the
sputum as well as the secretions of the lower respiratory tract in
critically ill individuals with tracheal intubation®.

Based on data collection during clinical practice the sufferers
of COVID-19 presented with the following characteristics: 2019-
nCoV infection was positive in earlier nucleic acid testing but the
radiologists did not find any particular clinical features with the help
of imaging modalities. Although in the subsequent imaging
sessions, clinical features were quite obvious in radiological
examination. The infected individuals were not having the
symptoms of coronavirus infection but they have exposure to the
infected individual.* Although, the scan characteristics that are
manifested in COVID-19 show a lot of variation and ambiguity due
to the huge resemblance to the characteristics of MERS as well as
SARS. According to the thoracic Radiography data of early phases
of infection, eighty-five percent of the COVID-19 sufferers present
abnormal thoracic scan and seventy-five percent of the sufferers in
the early stages of infection present the characteristic involvement
of both lungs, with opaque patches with distortion and
convergence most commonly in peripheral and sub-pleural areas
of the lungs®.

Current researches of the radiology on the malady of
COVID-19 prioritized HRCT thoracic imaging because of the better
sensitivity of this imaging modality, although, thoracic X-ray
scanning for the detection of COVID-19 has the ability to outdo the
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sensitivity of chest HRCT for many reasons. As compared to chest
CT-imaging, CXR is less harmful, less expensive and easier to
execute.® In developing countries, the availability of X-ray
machines is more common than the CT machines The CT-
scanners are not portable and need to be designated room for
them; in the case of COVID-19 infected individuals, the
transportation of infected individuals to the scanner room
increased the risk of infection transmission. This transportation
issue can easily be resolved with the use of portable CXR
equipment. This portable CXR use can also help the medical staff to
perform the scanning even in the isolation rooms of the infected
individuals and remove the trouble to disinfect the CT-equipment
with each use®.

METHODOLOGY

Search strategy: PubMed, NCBI, Medline, Medscape, and
Google Scholar databases were used for the search of relevant
studies for the year 2020 for names or abbreviations: COVID-19,
SARS-COV-2, 2019-nCoV, CXR, chest X-ray, thoracic X-ray, novel
infection, imaging pattern, GGO, pneumonia, lungs, and imaging in
COVID-19.

Selection criteria: Only those articles were included in which
patients were infected with SARS-COV-2 infection and the infected
population consisted of adults whether male or female. The
minimum required data was COVID-19, SARS-COV-2, 2019-
nCoV, CXR, chest X-ray, thoracic X-ray, novel infection, imaging
pattern, GGO, pneumonia, lungs, and imaging in COVID-19.
Extraction of data was done from full journal articles. Raw data
were used for summary statistics if they were not reported. If
numerical values were not found in the text of the articles they
were obtained from bar-charts or graphs.

Data synthesis and analysis procedure: The 12 eligible
researches were included for the extraction of data. Data was
extracted for following characteristics: Author, year of publication,
number of patients, ground-glass opacities (GGO), consolidation,
pleural effusion, pneumothorax, nodules, lymphadenopathy,
diffuse involvement, peripheral involvement, bilateral involvement,
perihilar lung involvement, left lobe involvement and left lung
involvement’.
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RESULTS

Eighty (80) articles were found on 5 search engines and eight (8)
were found through other sources by using the above mentioned
keywords. Twenty Eight (28) articles were removed because of
duplication. Twenty two (22) articles were not containing required
information, in Four (4) studies Chest X-ray was not used, Three
(3) articles were providing insufficient data, and in Six (6) articles
language was not English. So in the end, twelve (12) articles were
used for the extraction of data related to role of chest X-ray
findings for the diagnosis of covid-19 patient. The whole process of
searching is depicted in Fig.1. The qualitative variables (author
details and number of patients) and exact percentages of patients,
who presented with specific features of COVID-19, of 12-screened

Table 1: Comparison of different study variables on chest x ray among patients with COVID-19

studies were shown in Table 1. The mean age of coronavirus
disease patients is 54.29 years with a standard deviation of 10.159
years. The maximum-recorded age in this review is 71 whereas
the minimum age is 39 years

The percentages of patients who came for chest x-ray and
those radiographic films has shown following features with pooled
percentages as mentioned GGO 32.38%, consolidation was
35.15%, vascular congestion sign 7.92%, nodules were 33.57%
whereas pleural effusion accounts 19.36%, pneumothorax 18.55%,
and lymphadenopathy was noted on 1.96%. Pooled Percentages
of radiographic features of COVID-19 patients in right lung, left
lung or both affected lungs were 21.32%, 5.77% and 47.78%
respectively.

Diffuse .

Authors Names n GGO Consoli (lis;:slsg Nodu :flfeL:Jsriz:\jl F:'r:s_u Lymph- Right Left BIL Lung Petgssral Perihilar

dation n sign les n thorax adenopathy lung lung Lung Invol\;emen Involvement Predominant
Adam Jacobi, 2020° 1 NA NA NA NA NA NA NA 54.55% 450): 5 0% 27.21% 81.82% NA
Nasir Khan,2020° 294 578% | 2851% NA NA 1.70% NA NA 14.29% | _0.00% 0% 0.00% 24.49% 0.68%
Diletta C027i,2020° 234 62.82% | _57.69% 39.32% 2350%| _16.67% | 2.14% 0.00% 12.39% | 8.97% | 69.23% 42.31% 57.69% 21.79%
Rowa Aljondi,2020° 50 20% 20.00% 22% 66% 52% 78% NA 0.00% 0.00% 0% NA NA NA
g’gz%?ﬁ Durrani, 30 3.33% 66.67% NA NA 13.33% NA 3.33% 0.00% 66.67%| 66.67% 10.00% 60.00% 6.67%
C'v‘)o:‘;énzgrza”k 64 32.81% | 46.88% 50.00% NA 3.13% NA NA 15.63% 14.06%|  50% NA 40.63% 29.69%
Mlfonso J Rodiguez- 660 51.36% | 32.58% 0.00% o758%| 4z212% | 350 4.24% 6.36% | 0.00% | 58.94% NA 33.33% 18.94%
Wenjing Yang,2020 36 80.56% | _33.33% 5.56% 33.33%]| _ 88.89% 33.33% 0.00% 0.00% 0% NA NA NA
Rabab Yasin, 20205 350 24.86% | 62.29% 8.29% 714% |_5.71% 30.57% 0.00% 12.00% 12.86%| 51.71% 23.14% 24.51% 8.86%
JC‘I’:CQﬁey 202015 20 NA NA NA NA NA NA NA 55.00% 80% 95% 60% 45.00% 0.00%
?gﬂ'ses'if 20207 338 NA NA NA NA NA NA NA 76.04% | 0.00% | 53.85% 0% 67.16% 88.17%
Ming-Yen NG,20207° 21 85.71% | 61.90% 0.00% 276% | __NA NA NA 66.67% 47.62%| _80.95% 14.29% 85.71% 4.76%
Current Studies 12 43.03% | 45.54% 17.88% 37.05%| 2794 36.69% 8.18% 23.49% 20.93% | 47.85% 21.39% 50.95% 19.95%
(Average %ages) %
Pooled Percentages 32.38% | 35.15% 7.92% 33.57%| _19.36% | _18.55% 1.96% 2132% | 5.77% | 47.78% 9.44% 42.01% 25.23%

DISCUSSION

Thoracic X-rays can play an important part in the diagnosis and
management of SARS-CoV-2 infection. The current review reveals
that Consolidation, Ground Glass Opacities, Nodules,
Pneumothorax, Pleural effusion, vascular congestion signs,
Lymphadenopathy respectively are noteworthy findings among
COVID-19 patients.

The consolidation and hazy increased opacities were
common in the thoracic X-rays of infected individuals.® But
literature reports that the chest x-ray has low sensitivity in
detecting early lesions of COVID-19. On a contrary, Durrani et al
reveals that patchy nodular opacities in peripheral distribution can
be observed in patients with COVID-19 Ground-glass opacities
are very common imaging characteristics to be found in thoracic X-
ray of SARS-CoV-2 infected individuals®. In our review, GGO was
found in wide range of percentages i.e. 3% to 86% respectively.
The reason could be that most of the studies were presenting initial
CXR findings and follow ups were not observed as well as small
sample size were considered. It was also found that the
appearance of consolidation appears on CXR even before the
appearance of GGO®8, In most SARS-CoV-2, infected
individuals both lungs were infiltrated by infection with the
percentage of 93%.7Among unilateral lung involvement right lung
was more common to be found infected as compared to the left
lung?.

Nodules & Pneumothorax were equally common among
COVID-19 patients but they are not among the most common
features of infection. Pneumothorax were more common in those
individuals who are mechanically ventilated??.

Pleural effusion is not a classical imaging feature of COVID-
19 but in some infected individuals, it could be detected on X-ray
films?6. Only three studies of our review presented a few COVID-19
infected patients in whom lymphadenopathy was found. Vascular
congestion sign® was also not one of the classical characteristics
during imaging of COVID-19 infected patients with the help of an
X-ray machine.

In Pakistani literature it has been observed that in addition to
British Society of Thoracic Imaging (BSTI) classification for pure &
mixed ground glass opacities , consolidation in bilateral peripheral
middle and lower zone were common?. Similarly another study
showed that the alveolar opacities with predominant peripheral
distribution either unilateral or more frequently bilateral, starting
from the lower and mid zones extending to the upper zones and
becoming diffuse with disease progression?,

CONCLUSION

Chest radiograph can be used as helpful modality in the diagnosis,
evaluation and follow-up of SARS-CoV-2 pneumonia patients.
Consolidation, GGO with peripheral distribution of lesion and
bilateral pneumonia are most common findings of COVID-19 on
chest x ray. Chest x-ray is the baseline line approach for COVID-
19 as it is easily available. Moreover, in late stages multiple
radiological findings on chest radiography are quite helpful.
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