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A study of Chest X-ray findings in positive cases of Covid-19 
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ABSTRACT 
 

Objective: To assess the Various Chest X-ray findings in confirmed cases of COVID -19 patients 
Study Design: Retrospective Descriptive Cross-sectional Study 
Place and Duration:  Department of Radiology of Combined Military Hospital Malir, Pakistan from 1st March 2020 to 31st May 2020 
Methodology:   After recording of basic demographic variables, all the standard frontal projections of Chest X-Ray of PCR confirmed 
COVID-19 patients were studied on computer and radiological findings were noted.  
Results: Majority of the patients had normal chest X-Ray (75.4%). The most common finding is bilateral pulmonary infiltrates 8.4% 
followed by mixed opacities 6.1%. The other findings were unilateral peripheral opacities (3.8%) and ground glass opacities (1.0%). All 
of these findings were independent of gender or ethnicity.  
Conclusion:  The frequency distribution of four main Chest X-Ray findings in confirmed COVID-19 cases can be used to make a 
provisional diagnosis where PCR result can’t be awaited.  
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INTRODUCTION 
 
COVID -19 is a type of viral infection which has caused pandemic 
in the world1. So far the no definitive treatment has been found 
for the disease. The COVID -19 is currently diagnosed by rt-PCR2. 
The sampling of nasopharyngeal swab or bronchial secretions is 
used for the testing. Nasopharyngeal swab has a sensitivity and 
specificity of 50-67% and that of bronchial lavage of 99% 

respectively3,4. Although in few studies the sensitivity and 
specificity have improved to 77% and above5. Both the methods 
are cumbersome and require 6-8 hours for the reporting. 
Radiological imaging is also playing an important role. High-
Resolution Computed Tomography (HRCT) chest in few studies 
has shown to supersede the PCR in screening and diagnosis of 
COVID -19. In one of the studies it has shown to be more 
sensitive and specific than PCR6.  Few other studies have 
described limited role of HRCT in this regard.  
In Pakistan very limited studies have been conducted on COVID 
-19 diagnosis and screening. The numbers of confirmed cases 
are increasing day by day in Pakistan. The PCR though is gold 
standard is limited and expensive to use as a screening tool. 
Same goes for the HRCT chest with addition of high radiation and 
limited use in children and females of reproductive age group7. 
Chest X-ray has not been proved to be reliable modality in 
screening, diagnosis and management of COVID-19 patients8. 
However in few studies it has been used to rapidly screen the 
patients with high suspiciousness of COVID-19 patients8,9. This 
scenario  is particularly important in surgical, medical and 
obstetrical emergencies. 
The rationale of this study is to establish a set of Chest X-Ray 
findings in local population that are seen in the confirmed cases 
of COVID -19 patients. This information can be used to classify 
the patients from low suspiciousness to high suspiciousness of 
COVID-19 disease. Additionally, the percentage of Chest X-ray 
findings has been used to classify the disease severity. This 
information can help to manage the patient and prevent 
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undesirable exposure of COVID -19 especially to health 
professionals and care providers.  So, this study was conducted 
with an objective to assess the Various Chest X-ray findings in 
confirmed cases of COVID -19 patients. 
 

METHODOLOGY 
 
This Retrospective Descriptive Cross-sectional study was carried 
out at Radiology Department Combined Military Hospital Malir, 
Karachi from 1st March 2020 to 31st May 2020. Retrospective 
data for study were also collected from Pakistan Naval Hospital 
Shifa Karachi and Armed Forces Institute of Cardiology, 
Rawalpindi. The record of all confirmed COVID -19 by PCR of any 
age and gender, having fever, cough and Shortness of breath 
were assessed.  
The Chest X-ray of the patients were retrieved from hospital 
record. The standard technique of Chest X-ray (PA-view) in 
military hospitals was used for the patients in the specified x-ray 
room for the patients. The bedside portable Chest X-ray through 
CR systems were also assessed. The Chest X-ray of the same 
patients was reported by two different radiologists. Inversion 
technique of Chest X-ray on console was also used to assess the 
findings. Chest X-ray findings were recorded on pre designed 
Performa.  
 
Data Analysis: Data was analyzed with SPSS version23 
Frequency and percentage of findings were computed. The 
means were individually calculated and means were compared 
to each other as well. 

RESULTS 
 

A total of 395 patients were included in the study. The mean age 
of the population studied is 39.11 (SD 15.037) years with age 
ranges between 8 year to 93 years. The median age for male 
gender 36.50 (range 8 to 93 year) and female 42.00 (range 20 to 
78 year) years. Similarly, the mean age for males was 
38.57±15.180 and for females was 42.26±13.867. Also, the 
minimum age is 8 years indicating that children are also affected 
by the disease. 
 
Table-I Frequency Distribution of Chest X-Ray Findings 

Findings Frequency- n (%) 

Normal 298 (75.4%) 

Right Peripheral Opacities 11 (2.8%) 

Left Peripheral Opacities 4 (1.0%) 

Bilateral Peripheral Opacities 14 (3.5%) 

Right Pulmonary Infiltrates 2 (.5%) 

Left Pulmonary Infiltrates 4 (1.0%) 

Bilateral Pulmonary Infiltrates 34 (8.6%) 

Ground Glass Opacities 4 (1.0%) 

Mixed opacities and pulmonary infiltrates 24 (6.1%) 

Total 395 (100.0%) 

 

Majority of the patients had normal chest X-Ray (n=298,75.4%). 

The most common finding is bilateral pulmonary infiltrates 8.6% 

(n=34) followed by mixed opacities 6.1% (n=24). This finding was 

independent of gender or ethnicity. 

 
Table-II: Frequency Distribution of Percentage Area 
Involvement in Positive Chest-X-Ray 

Percentage Involvement Frequency- n(%) 

More than 50% 26 (26.8%) 

Less than 50% 33 (34.0%) 

Less than 25% 24 (24.7%) 

Less than 10% 14 (14.4%) 

Total 97 (100.0%) 
 

Table-II shows further stratification of positive chest X-Ray by 
the percentage of area involved by the COVID-19 pneumonia. 
This helps to classify the severity of the disease that affects the 
patient management. The maximum number of the patients, 
34.0% (n=33) had less than 50% involvement of the chest X-ray. 
This falls in the moderate category. 26.8% (n=26) patient fell in 
severe class of the disease having more than 50% area 
involvement of the lungs. 

 
DISCUSSION 

 
Coronavirus disease 2019 (COVID-19) pandemic that was first 
reported in Wuhan, China, has rapidly spread around the world 
just within a month, causing global public health emergency9. 
Although HRCT chest is superior to Chest-Xray10 but its limited 
availability and cost limits its wide spread role11. No study so far 
has been published in Pakistan where frequency of chest x-ray 
findings was studied. Although similar studies have been 
published internationally12. Various studies have been published 
on chest x-ray where pictorial reviews of the findings have been 
discussed as well8. In Italy they have used Chest-X-ray as 
radiological tool for predicting the clinical outcome of the 
patients. They have used a scoring system for this purpose. This 
study has specially helped in hospital patient management13. In 
another study radiographic severity index was correlated with 
age and gender14. Chest X-Ray scoring systems have been used 
for other diseases as well15.  
As it is known that COVID -19 is a pandemic which has claimed 
hundreds of thousands of lives and infected millions of people 
round the globe16. Majority of the patients have normal chest X-
ray on the day of diagnosis17,10. This doesn’t mean that the lungs 
may not be involved by the infectious process. HRCT chest has 
been found to be more sensitive than Chest X-Ray. But they are 
expensive, less available and cause more radiation exposure7. In 
addition to this HRCT can’t be used on daily basis for disease 
monitoring and in serious patients in ICU’s. This is the reason 
that Chest-Xray is still the most common and primary 
radiological investigation in COVID-19, especially in countries 
like Pakistan. Portable Chest X-Ray are also being employed for 
ICU / critical patients.  
Two types of Chest X-Ray projections are commonly used. 
Posterio-anterior in the patients who can stand and come to the 
department and anterio-posterior commonly in lying patients or 
who cannot come to the departments. These projections don’t 
cause significant differences in estimating the Chest X-Ray 
findings in COVID-19 patients. The major findings already 
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described in various international studies are ground glass 
opacities, pulmonary infiltrates both alveolar or interstitial type, 
consolidations, peripheral opacities and indistinct hemi 
diaphragms. Few uncommon findings like pleural effusions or 
fibrotic bands have also been described.(12)  
The major findings of Chest X-ray in our study are bilateral 
pulmonary infiltrates and mixed ground glass opacities with 
infiltrates. The findings are shown in fig 1 and 2. The pulmonary 
infiltrates are alveolar and interstitial type.  

Figure-1: CXR PA view showing bilateral pulmonary infiltrates 
having alveolar predominance  

Figure-2: CXR PA View showing bilateral pulmonary infiltrates 
having interstitial predominance 
 
They have been described as major findings in other studies as 
well18. Other findings are indistinct hemi-diaphragms and ground 

glass opacities. The findings are also shown in fig 3 and 4. 
Recognizing these findings12 can help the doctors to make a 
diagnosis even in the absence of PCR. This will help in better 
assessment of the patients in early course of disease. 

Figure-3: CXR PA View showing ground glass haze on left side 

Figure-4: CXR PA view showing right sided pleural effusion and 
indistinct left hemi diaphragm 
 
Developing countries like Pakistan have limited resources. Rural 
areas and smaller cities don’t have the resources available for 
HRCT chest. Mostly the patients or suspects of COVID -19 report 
to the nearby larger setups for diagnosis and management. 
Chest X-ray is a radiological common investigation which is 
present almost everywhere19. The findings of Chest X-ray in our 
study can help the doctors in peripheral health care setups to 
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raise level of suspiciousness in suspected cases of COVID-19. 
Additionally the area percentage involvement can also be used 
for classification of the disease severity. These findings can also 
be used in decision in making and management of the patients 
in acute emergencies where PCR result can’t be awaited. 
 

CONCLUSION 
 

The frequency distribution of four main Chest X-Ray findings in 
confirmed COVID-19 cases can be used to make a provisional 
diagnosis where PCR result can’t be awaited. 
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