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Abstract
Introduction: Chest X-ray and Computed tomography(CT) of chest play an important role in the diagnosis and
management of the Coronavirus disease (COVID-19). As chest CT may not be readily available in most clinical
setups X-ray Chest plays a pivotal role in such clinical scenarios and an irreplaceable initial radiological
investigation of these patients.
Objective: The objective of this article is to identify and elaborate the commonest appearances and patterns of
lung changes on Chest X rays in COVID-19 positive patients confirmed on RT-PCR COVID testing.
Materials and Methods: Cross-sectional descriptive-analytical study of Chest X-ray findings of 294 RT-PCR
confirmed COVID-19 patients admitted across 3 hospitals (Rawalpindi institute of urology (RIU), Benazir Bhutto
Hospital (BBH) and Holy Family Hospital (HFH)) from March 30th, 2020 till April 30th, 2020. CXR was analyzed
for consolidation patches, ground-glass opacification (GGO), multi-lobe involvement, bilateral distribution, and
pleural fluid. The chest X-ray with positive findings was graded into mild, moderate, and severe grades using
BSTI (British Society of Thoracic imaging) guidelines.
Results: Mean age of study patients was 45.5 years. Among the study population 230 (78.2 %) were male and 64
(21.8%) female. On baseline chest X rays, consolidations were the commonest finding (n=84, 28.5%), followed by
ground-glass opacity (n=17, 5.7 %). The more common locations were peripheral and lower zones, and the
majority had bilateral lung involvement (Table 1). Pleural effusions were found in only 5 of the study patients.
Among these patients, 187 (63.6%) had an initial normal chest X-ray. Moreover, 35, 34, and 38patients had mild,
moderate, and severe diseases respectively.
Conclusion: Chest X-ray is an important initial radiological investigation for COVID 19 patients and plays an
important role in the management during the course of the disease.
Keywords: COVID-19, Chest X-ray.

45

Journal of Rawalpindi Medical College (JRMC); 2020; 24 COVID-19 Supplement-1: 44-49

Introduction
The global pandemic of COVID-19 infection is
progressing and worsening in various parts of the
world, specialists in a wide variety of medical fields
are contributing their roles regarding early diagnosis
and management of the disease. Regarding diagnostic
radiology, most of the published literature to date is
mainly focused on the chest CT manifestations of the
infection.1,2 Currently, most of the radiological data
being put in use, is provided by Chinese radiologists
since in China, some hospitals dedicated specific CT
scanners for COVID-19 suspected patients only. This
practice is being exercised in the United Kingdom
with quite difficulties.3,4 Keeping in view the high
contagiousness of this infection, utilization of CT
facility carries many limitations most important being
infection control including patient transportation to
CT suites, problems in decontamination of CT suites,
CT availability issues in various parts of the world,
especially in developing countries. Keeping in view
these limitations of CT examination for COVID-19,
portable chest X rays should be utilized as the initial
modality of choice for identification and follow up of
COVID-19 patients. American College of Radiology
(ACR) recommends that portable chest X rays should
be utilized as an imaging modality for COVID-19
patients to reduce the risk of cross-infection since CT
suites decontamination required after scanning
COVID-19 patients will interfere the availability of CT
facility to routine patients and also carries a high risk
of cross-infection.5 Moreover, positive findings on
CXR in patients with high clinical suspicion of
COVID-19 infection will preclude the need for CT
examination. Secondly, the utilization of portable CXR
for early diagnosis and follow up of COVID-19
patients will also help in early detection of disease in
areas around the world with limited access to CT and
real-time COVID reverse transcription-polymerase
chain reaction (RT-PCR) testing.

Materials and Methods
Cross-sectional descriptive-analytical study of Chest
X-ray findings of RT-PCR confirmed COVID-19
patients admitted across 3 hospitals (Rawalpindi
institute of urology (RIU), Benazir Bhutto Hospital
(BBH) and Holy Family Hospital (HFH)) from March
30th, 2020 till April 30th, 2020. Two radiologists
evaluated each CXR for: consolidation patches,
ground-glass
opacification
(GGO),
multilobe

involvement, bilateral distribution, and pleural fluid.
The chest X-ray with positive findings was graded into
mild, moderate, and severe grades using BSTI (British
Society of Thoracic imaging) guidelines. Patients
undergoing serial radiographs were evaluated for the
progression and course of the disease.

Results
A total of 294 confirmed COVID-19 patients (by RTPCR) were included in the study. Among them 230
(78.2 %) were male and 64 (21.8%) female. The mean
age of the study patients was 45.5 years.
Among these patients, 187 (63.6%) had an initial
normal chest X-ray.
On baseline chest X rays, consolidations were the
commonest finding (n=84, 28.5%), followed by ground
glass opacity (n=17, 5.7 %). (Table 1, Figure 1, 2)
The more common locations were peripheral and
lower zones, and the majority had bilateral lung
involvement (Table 1). Pleural effusions were found in
only 5 of the study patients.
Serial X rays of ten patients were performed and
analyzed to see the course of the disease (Figure 3, 4,
5). 9 out of these 10 patients were symptomatic at the
time of admission with abnormal initial CXR. These
patients were followed for 10 days. 8 out of these 10
patients showed radiological worsening on serial X
rays while in 2 patients findings were interval static in
the initial 5 days. Gradual improvement was seen in 5
patients who had initially mild disease. The rest of 5
patients with severe disease on initial X-ray developed
ARDS with eventual demise.
Table 1: Characteristics and the manifestation of
Covid-19 on chest X-ray
CHARACTERISTICS
NUMBER (%
of total)
PULMONARY CHANGES
INITIAL CXR:
Ground glass opacity

ON

Consolidation/Air space shadowing
DISTRIBUTION:
Peripheral predominance
Perihilar predominance
Neither peripheral nor perihilar
Upper zone Predominance
Lower zone Predominance
No zonal predominance
UNILATERAL/BILATERAL
Unilateral

17(5.7%)
84(28.5%)
72(24.4%)
2(0.6%)
6(2%)
11(3.7%)
80(27.2%)
17(5.7%)
42(14.2%)
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Bilateral
OTHER FEATURES OF INITIAL
CXR
Pleural effusion
Others

65(22.1%)

show areas of ground-glass haze in bilateral lower and
left middle lung zones representing moderate disease.

5(1.7%)
2(0.6%)

Table 2: BSTI grading of Covid-19 Pneumonia
Severity of disease
Number
of
patients n(%)
Mild disease

35 (11.9%)

Moderate disease

34(11.5%)

Severe disease

38(12.9%)

Total

107(36.3%)

a)

a)
b)
Figure 2: a) Chest X-ray of a 65 years old male show
consolidation patches in the entire left lung and right
lower lung zone with ground glass opacification in
right upper and mid zones. b) Chest x-ray of a 70 years
male demonstrating air space shadowing with
peripheral patches of consolidation in bilateral lungs
representing severe disease process.

b)
Figure 1: a) 35 years old male showing air space
shadowing in bilateral lower lung zones representing
mild disease. b) Chest X-ray of a 48 years old male
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a)
b)
Figure 4: a) 47 years old male tested positive on RTPCR 2) normal chest x-ray b) Consolidation with
ground glass haze in right lower lung zone after 8
days.

b)
Figure 3: a) CXR of 70 years old male showing
consolidations seen in bilateral lower and right mid
lung zone. b) CXR obtained after 7 hours showed
peripheral confluent patches of consolidation in
bilateral mid and lower lung zones.

a)

a)

b)
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c)

d)
Figure 5: a) CXR o 68 years old male patient at
presentation showing bilateral lower zone groundglass opacification. b) CXR on day 5 shows persisting
ground-glass opacities. c, d) Follow up CXR on days
12 and 14 show interval improvement.

Discussion
The recently emerged coronavirus SARS-CoV-2
belongs to the Coronaviradae family of viruses. It is a
seventh emerged member of this Coronaviradae
family of viruses that previously included six human
infecting known RNA viruses.6 Four members of this
group cause only mild respiratory tract symptoms.
However, two coronaviruses causing previous
epidemics in 2002(SARS) and 2012(MERS) had high
mortality rates.7-10 Although the mortality rates of
newly emerged coronavirus labelled as SARS-CoV2(COVID-19) is much lower than SARS and MERS, but
it is highly infectious.

X-ray findings of our study are similar to the early
published studies showing that ground glass haze and
air space shadowing/ consolidative opacities with
bilateral, peripheral and basal predominance are the
most commonly observed X-ray appearances in
patients with COVID-19 pneumonia. 11, 12, 13 Moreover,
findings such as mediastinal lymphadenopathy, lung
nodules, pleural effusions, and pulmonary cavities
were not notably observed. Of the 294 patients who
were positive on COVID-19 RT-PCR, 107 (36.3%) had
abnormal lung findings on initial chest x-ray (CXR).
Consolidation was the commonest manifestation
(84/107,
78.5%),
followed
by
ground-glass
opacification (17/107, 15.8%). These lung findings had
a peripheral (72/107, 67%) and lower zone
predilection (80/107, 74.7%) with bilateral lung
involvement (65/107, 61%).
The radiological picture of COVID-19 pneumonia is
very comparable and analogous to SARS and MERS
infection.14,15,16 However, radiological picture of
COVID-19 pneumonia is less severe than previously
emerged SARS and MERS viral pneumonia.17
In the present study, the percentage of patients
showing abnormal findings on the initial chest
radiograph at the time of presentation is 36.3%. This
proportion is much less in comparison to previously
reported 78.3–82.4% in SARS and 83.6% in MERS.18,19,20
It is also found that chest radiograph appearances of
COVID-19 pneumonia in Pakistani population are
quite analogous to COVID-19 viral pneumonia in
China.21
This study carries a few limitations. First, the sample
size of the study was small and accounted for a small
proportion of positive cases in comparison to the total
number of cases in Pakistan. Second, the analysis was
primarily focused on initial X-ray findings at the time
of presentation, instead of follow-up X rays. Follow-up
X rays were available and evaluated in only a small
number of patients. Third, the disease course and
outcome of the study patients were not taken into
account.

Conclusion
COVID-19 viral infection in Pakistan is largely
presented as ground-glass opacification, air space
shadowing/ consolidations in the bilateral lungs with
peripheral basal predominance. These lung lesions
were classically ill-defined, patchy, and primarily
distributed in subpleural locations. These appearances
are very much comparable to those of COVID-19
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infection in China. Clinicians and radiologists must
familiarize themselves with X-ray findings of COVID19 for effective management of this pandemic.
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