
         
            
               
                  Journal Information

                  
                     Publisher: Society for Health Care & Research Development
                     

                     Title: Asian Journal of Medical Radiological Research
                     

                     ISSN (electronic): 2347-338X
                     

                     ISSN (print): 2347-3371
                     

                  

               

               
                  Article Information

                  
                     Copyright statement: It is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits
                        authors to retain ownership of the copyright for their content, and allow anyone to download, reuse, reprint, modify, distribute
                        and/or copy the content as long as the original authors and source are cited.
                     

                     Copyright: 2020
                     

                     Volume: 8
                     

                     Issue: 2
                     

                     Page: 65
                     

                     DOI: 10.47009/ajmrr.2020.8.2.11
                     

                  

               

            

         

         

         
            
               Portable Chest X – R
               ay in COVID -19 
               P
               ositive 
               C
               ases in a 
               T
               ertiary 
               C
               are 
               Centre in Central India.
                
               (
               A Retrospective 
               A
               nalysis of 739 
               Cases)
               
            

         

         
                     
                           Priyal Chouhan
                           ​[image: ORCID][1]

                     Email: priyalchouhan91@gmail.com 

                     
                           Pranav Kumar Dave
                           ​[image: ORCID][2]

                     Email: pranavkdave@rediffmail.com 

                     
                           Monika Puranik
                           ​[image: ORCID][3]

                     Email: mncbapat@gmail.com

                     
                           Krati Khandelwal
                           ​[image: ORCID][4]

                     Email: kratikhandelwal07@gmail.com

                     
                           Vivek Gupta
                           ​[image: ORCID][5]

                     Email: vivekguptalbhopal1981@gmail.com 

                     
                           Rakesh Mishra
                           ​[image: ORCID][5]

                     Email: drrakeshmishra@hotmail.com 

                     
                           Megha Jain
                           ​[image: ORCID][6]

                     Email: meghabc@yahoo.com 


         
            
                  
               Resident, Department of Radiodiagnosis, L N Medical College and J K Hospital, Kolar Road
               Bhopal, Madhya Pradesh
               India
               
            

            
                  
               Associate Professor, Department of Radiology, L N Medical College and J K Hospital, Kolar Road
               Bhopal, Madhya Pradesh
               India
               
            

            
                  
               Assistant Professor, Department of Radiology, L N Medical College and J K Hospital, Kolar Road
               Bhopal, Madhya Pradesh
               India
               
            

            
                  
               Senior Resident, Department of Radiology, L N Medical College and J K Hospital, Kolar Road
               Bhopal, Madhya Pradesh
               India
               
            

            
                  
               Professor, Department of Radiology, L N Medical College and J K Hospital, Kolar Road
               Bhopal, Madhya Pradesh
               India
               
            

            
                  
               Professor & HOD, Department of Radiology, L N Medical College and J K Hospital, Kolar Road
               Bhopal, Madhya Pradesh
               India
               
            

         

         Corresponding Author: Pranav Kumar Dave
         

         
            Abstract

            
               
Background: Coronavirus disease 2019 (COVID-19) (SARS-CoV-2) is an ongoing global health emergency. The virus came to first notice, as
                  a cause of pneumonia of unknown etiology in Wuhan, Hubei Province, China at the end of 2019. In February 2020, the International
                  Committee on Taxonomy of Viruses (ICTV) named it Severe Acute Respiratory Coronavirus -2 (SARS COV-2). Now, COVID-19 has spread
                  all over the world and has been declared a pandemic disease. Diagnosis of COVID -19 is made on clinical history and confirmation
                  is done by RT –PCR. Portable chest radiography is the first imaging modality that can be used to detect lung abnormalities
                  and get follow up when required. Radiological findings observed in various CXR are ground-glass opacity/haziness, Consolidations,
                  Peripheral air space opacities, diffuse air space involvement, and uncommon findings – pleural effusion, cavitation, pneumothorax,
                  subcutaneous emphysema and pneumomediastinum. Use of Portable CXR is helpful to avoid transport of patients to CT room and
                  subsequently avoid frequent decontamination of the CT room. Portable CXR is of much value where CT facility is not available
                  and its use reduces radiation dose to patients and radiation staff. The objective is to analyze chest X-ray findings in proven
                  cases of COVID -19 as per classification of British Society of Thoracic Imaging (BSTI) in the form of various radiological
                  patterns and severity assessment. Subjects and Methods: This is a retrospective study of chest x-ray of COVID-19 positive patients, confirmed by RT-PCR and was admitted to designate
                  COVID center: LNMC and JK Hospital, Bhopal in the duration of 31 July 2020 to 31 Aug 2020. Chest X-ray of 739 patients was
                  studied and the mean age group was calculated. Lung involvement and pattern of distribution of disease were analyzed and classified
                  according to BSTI classification and documented in frequencies and percentages. Results: In our retrospective analysis of a total of 739 CXR of which the number of males was 457 (61.84% ) and the number of females
                  was 282 (38.16%). The average age group was ranging from 0 (1month) year age to 90 years age with the mean age group of 41
                  to 50 (20.2%). The mean age of the patients was 40.5 years. 393 (53.1%) patients have normal chest radiographs. Conclusion:The radiological findings in patients with COVID-19 infection varies with the severity of the disease. In the early phase
                  of the disease, CXR was normal. The most common findings are basal / lower lobe consolidation more on right, followed by ground
                  glass densities, peripheral air space densities, diffuse airspace disease. Basal / lower lobe consolidation was the usual
                  findings in the mild category. In the moderate category, a variable pattern of all findings was seen. In the severe category
                  of disease, diffuse air space densities and peripheral air space opacities were seen. Pleural effusion is the least seen.
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               Introduction

            The pandemic spread of Coronavirus disease 2019, (COVID -19) started from Wuhan, China after December 2019.[1] The first case was reported in our country in January 2020. The SARS –CoV-2 spectrums vary from asymptomatic/mild respiratory
               symptoms to severe acute respiratory syndrome.[2,3] Diagnosis of SARS COV-2 is confirmed on reverse transcription-polymerase chain reaction (RT-PCR) according to WHO. [4] Several early radiological studies reported the importance of the role of imaging in the detection and management of COVID-19
               / SARS. [5,6] Portable CXRs are the first and most commonly performed imaging on COVID-19 cases. [7] Based on European patients, the British Society of Thoracic Imaging (BSTI) has classified CXRs findings in mild, moderate
               and severe form. The clinical presentations, CXR, and arterial blood gas analysis in RT-PCR positive patients are recommended
               because of their wide and easy availability to support initial clinical diagnosis and management of COVID -19 patients. [8,9] The studies on CXR findings in COVID-19 are limited. [10,11,12] The use of lung ultrasound is still unclear. [13] CT scan of the lung in COVID -19 cases is preferred investigation for diagnosis and also in follow up but is not feasible
               as screening due to its non availability in peripheral areas, more time consuming, with comparative high radiation and necessity
               of decontamination. [14]

            The purpose of the current study was to analyze various abnormal findings in chest X-rays, classify these based on the British
               Society of Thoracic Imaging classification and evaluate any deviation from the previous study.
            

         

         
               Subjects and Methods

            This is a retrospective study of chest x-ray of patients confirmed of COVID-19 infection by RT- PCR on nasopharyngeal swab
               samples according to international guidelines (4). The study included all symptomatic and asymptomatic cases that came in
               contact with COVID-19 positive cases and tested positive on RT-PCR.
            

            
               Inclusion 
               Criteria
                
               
            

            
                  
                  	
                     All patients with positive RT PCR status

                  

               

            

            
               Exclusion 
               Criteria
               
            

            
                  
                  	
                     All cases with negative RT PCR Status

                  

                  	
                     Follow up CXR of COVID – 19 patients

                  

               

            

            Sample size: All cases admitted in our COVID center.
            

            Place: Designated COVID center: LNMC and JK Hospital, Bhopal.
            

            Duration of study: 31 July 2020 to 31 Aug 2020.
            

            The machine used: Portable X-ray unit 100 mA with DR and CR system. All cases underwent Chest x-ray by portable machine at the time of admission.
               
            

             A posterior-anterior (PA) view of CXR in full inspiration was preferred. Otherwise, an anterior-posterior (AP) view was taken
               at the bedside. PACS stored Images were reviewed by radiologists and classified as per BASI classification. The findings considered
               in the evaluation of CXR were presence or absence, and the pattern of distribution of pulmonary alterations. Various radiological
               findings were evaluated according to Fleischner Society's nomenclature available in Glossary of Term for Thoracic Imaging: [15]

            • Ground glass densities were defined as an area of hazy, increased opacification of lung parenchyma not obscuring blood vessels
               and bronchi. 
            

            • Consolidation is defined as homogenous opacification of lung parenchyma obscuring blood vessels and bronchi. 

            • The reticular alteration, as a collection of innumerable small linear opacities that, by summation produce an appearance
               of a net.
            

            The distribution of these alterations was classified as uni or bilateral with the involvement of the upper, middle, and lower
               lung fields. The horizontal distribution of the lesions was evaluated based on the involvement of the peripheral or central
               location or both. Lesions within 2 cms from lobar bronchial structures are considered Central lesions. Peripheral lesions
               are defined as lesions in the remaining lung area between the central zone and the pleura. 
            

            Uncommon CXR findings in COVID-19 patients are pleural effusion, lung cavitation, pneumothorax, subcutaneous emphysema and
               pneumomediastinum. [7]

         

         
               Results

            A total of 739 CXR were evaluated during the specified period July 31, 2020, to 31 August 2020 of which 457 (61.8 %) were
               male and 282 (38.1%) were female [Table 1]. [16] Male predilection was noted in the study. The age range was from 1 month (0 years) to 90 years old. The average age was 40.5
               years. 3 patients were less than 1 year of age. [Table 2]
            

            
                  
                  Table 1

                  Sex wise distribution 

               

               
                     
                        
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            Male

                           
                        
                        	
                              
                           
                            Female

                           
                        
                     

                     
                           	
                              
                           
                            739

                           
                        
                        	
                              
                           
                            457 (62%)

                           
                        
                        	
                              
                           
                            282 (38%)

                           
                        
                     

                  
               

            

            
                  Figure 1
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/1fe3a083-a64f-41a6-8f2a-9aec950046ebimage1.png]

            
                  
                  Table 2

                  
                     Age-wise distribution
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Age group

                           
                        
                        	
                              
                           
                            Total

                           
                        
                     

                     
                           	
                              
                           
                            00-10

                           
                        
                        	
                              
                           
                            31 (4.19%)

                           
                        
                     

                     
                           	
                              
                           
                            11-20

                           
                        
                        	
                              
                           
                            56 (7.57%)

                           
                        
                     

                     
                           	
                              
                           
                            21-30

                           
                        
                        	
                              
                           
                            152  (20.56%)

                           
                        
                     

                     
                           	
                              
                           
                            31-40

                           
                        
                        	
                              
                           
                            133 (17.99%)

                           
                        
                     

                     
                           	
                              
                           
                            41-50

                           
                        
                        	
                              
                           
                            150 (20.29%)

                           
                        
                     

                     
                           	
                              
                           
                            51-60

                           
                        
                        	
                              
                           
                            127 (17.18%)

                           
                        
                     

                     
                           	
                              
                           
                            61-70

                           
                        
                        	
                              
                           
                            63 (8.52%)

                           
                        
                     

                     
                           	
                              
                           
                            71-80

                           
                        
                        	
                              
                           
                            18 (2.43%)

                           
                        
                     

                     
                           	
                              
                           
                            81-90

                           
                        
                        	
                              
                           
                            8 (1.08%)

                           
                        
                     

                     
                           	
                              
                           
                            >90

                           
                        
                        	
                              
                           
                            1 (0.13%)

                           
                        
                     

                  
               

            

            
                  Figure 2
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/1fe3a083-a64f-41a6-8f2a-9aec950046ebimage2.png]

            CXR findings were classified according to BSTI COVID -19 Classifications. Various alternations in lung pattern were quantified
               as normal, non-covid findings, mild, moderate and severe category. The majority of CXR were normal in 393 (53.1%), and 258
               (34.9%) were falling in the mild category. Rest of 55 (7.4%) and 21 (2.8%) had moderate and severe involvement respectively
               [Table 3,4]. Also, a greater percentage of the older population showed severe involvement of lung.
            

            
                  
                  Table 3

                  
                     CXR Category with gender-wise distribution
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Category/grading 
                           

                           
                        
                        	
                              
                           
                            Male

                           
                        
                        	
                              
                           
                            Female

                           
                        
                        	
                              
                           
                           
                               Total
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                            Normal

                           
                        
                        	
                              
                           
                            228

                           
                        
                        	
                              
                           
                            165

                           
                        
                        	
                              
                           
                            393 (53.17%)

                           
                        
                     

                     
                           	
                              
                           
                            Non-COVID 

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            12 (1.62%)

                           
                        
                     

                     
                           	
                              
                           
                            Mild

                           
                        
                        	
                              
                           
                            178

                           
                        
                        	
                              
                           
                            80

                           
                        
                        	
                              
                           
                            258 (34.91%)

                           
                        
                     

                     
                           	
                              
                           
                            Moderate 

                           
                        
                        	
                              
                           
                            33

                           
                        
                        	
                              
                           
                            22

                           
                        
                        	
                              
                           
                            55 (7.44%)

                           
                        
                     

                     
                           	
                              
                           
                            Severe 

                           
                        
                        	
                              
                           
                            12

                           
                        
                        	
                              
                           
                            9

                           
                        
                        	
                              
                           
                            21 (2.84%)

                           
                        
                     

                     
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            457

                           
                        
                        	
                              
                           
                            282

                           
                        
                        	
                              
                           
                            739

                           
                        
                     

                  
               

            

            
                  Figure 3
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                  Table 4

                  
                     
                     CXR Category with age-wise distribution
                     
                  

               

               
                     
                        
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Mild

                           
                        
                        	
                              
                           
                            Moderate

                           
                        
                        	
                              
                           
                            Severe

                           
                        
                     

                     
                           	
                              
                           
                            0-10

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            -

                           
                        
                        	
                              
                           
                            -

                           
                        
                     

                     
                           	
                              
                           
                            11-20

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            -

                           
                        
                        	
                              
                           
                            -

                           
                        
                     

                     
                           	
                              
                           
                            21-30

                           
                        
                        	
                              
                           
                            35

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            -

                           
                        
                     

                     
                           	
                              
                           
                            31-40

                           
                        
                        	
                              
                           
                            47

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            -

                           
                        
                     

                     
                           	
                              
                           
                            41-50

                           
                        
                        	
                              
                           
                            61

                           
                        
                        	
                              
                           
                            17

                           
                        
                        	
                              
                           
                            2

                           
                        
                     

                     
                           	
                              
                           
                            51-60

                           
                        
                        	
                              
                           
                            57

                           
                        
                        	
                              
                           
                            14

                           
                        
                        	
                              
                           
                            6

                           
                        
                     

                     
                           	
                              
                           
                            61-70

                           
                        
                        	
                              
                           
                            32

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            7

                           
                        
                     

                     
                           	
                              
                           
                            71-80

                           
                        
                        	
                              
                           
                            9

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            3

                           
                        
                     

                     
                           	
                              
                           
                            81-90

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            2

                           
                        
                     

                     
                           	
                              
                           
                            >90

                           
                        
                        	
                              
                           
                            -

                           
                        
                        	
                              
                           
                            -

                           
                        
                        	
                              
                           
                            1

                           
                        
                     

                  
               

            

            
                  Figure 4
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/1fe3a083-a64f-41a6-8f2a-9aec950046ebimage4.png]

            
                  
                  Table 5

                  
                     CXR pattern
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Age group

                           
                        
                        	
                              
                           
                            0-10

                           
                        
                        	
                              
                           
                            11-20

                           
                        
                        	
                              
                           
                            21-30

                           
                        
                        	
                              
                           
                            31-40

                           
                        
                        	
                              
                           
                            41-50

                           
                        
                        	
                              
                           
                            51-60

                           
                        
                        	
                              
                           
                            61-70

                           
                        
                        	
                              
                           
                            71-80

                           
                        
                        	
                              
                           
                            81-90

                           
                        
                        	
                              
                           
                            >90

                           
                        
                        	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            Out of 739

                           
                        
                     

                     
                           	
                              
                           
                            GGO density

                           
                        
                        	
                              
                           
                            -

                           
                        
                        	
                              
                           
                            -

                           
                        
                        	
                              
                           
                            -

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            -

                           
                        
                        	
                              
                           
                            -

                           
                        
                        	
                              
                           
                            -

                           
                        
                        	
                              
                           
                            19

                           
                        
                        	
                              
                           
                            2.57%

                           
                        
                     

                     
                           	
                              
                           
                            Consolidation

                           
                        
                        	
                              
                           
                            Rt

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            23

                           
                        
                        	
                              
                           
                            28

                           
                        
                        	
                              
                           
                            22

                           
                        
                        	
                              
                           
                            25

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            123

                           
                        
                        	
                              
                           
                            16.64%

                           
                        
                     

                     
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Lt

                           
                        
                        	
                              
                           
                            -

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            20

                           
                        
                        	
                              
                           
                            2.70%

                           
                        
                     

                     
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            B/L

                           
                        
                        	
                              
                           
                            -

                           
                        
                        	
                              
                           
                            -

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            21

                           
                        
                        	
                              
                           
                            36

                           
                        
                        	
                              
                           
                            32

                           
                        
                        	
                              
                           
                            19

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            130

                           
                        
                        	
                              
                           
                            17.59%

                           
                        
                     

                     
                           	
                              
                           
                            Peripheral air space opacities 

                           
                        
                        	
                              
                           
                            -

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            14

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            -

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            46

                           
                        
                        	
                              
                           
                            6.22%

                           
                        
                     

                     
                           	
                              
                           
                            Diffuse air space

                           
                        
                        	
                              
                           
                            -

                           
                        
                        	
                              
                           
                            -

                           
                        
                        	
                              
                           
                            -

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            9

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            -

                           
                        
                        	
                              
                           
                            -

                           
                        
                        	
                              
                           
                            24

                           
                        
                        	
                              
                           
                            3.24%

                           
                        
                     

                     
                           	
                              
                           
                            Other findings

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            12

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            36

                           
                        
                        	
                              
                           
                            4.87%

                           
                        
                     

                  
               

            

            Diffuse lung involvement was noted in 24/739 (3.2%) and peripheral lung involvement was noted in 46/739 (6.2%) of patients.
               Most of the patients had bilateral lower/basal lung consolidation in 130/739 (17.6%) of patients and right lower lobe consolidation
               in 123/739 (16.6%) of patients. GGO was seen in 19 (2.5%) patients only.[Table 5]
            

         

         
               Discussion

            COVID-19 disease is an ongoing pandemic across the world. Diagnosis is confirmed on RT-PCR. The commonest presentation of
               disease varies from asymptomatic, to mild respiratory symptoms or severe acute respiratory syndrome. A portable CXR is a baseline
               radiological investigation for evaluation of the severity of disease due to easy availability, cost-effectiveness, minimal
               radiation exposure and lower risk of infection for the other patients including radiographer. The policy of radiation safety
               measures as per "as low as reasonably achievable" (ALARA) is followed.
            

            A chest x-ray is an insensitive tool reaching up to 69%. Also it has low sensitivity in differentiating other viral pneumonia,
               pulmonary edema etc. [11,15,17,18] The American College of Radiologists (ACR) and the Fleischner Society have suggested that imaging is not advised for patients
               who tested positive by RT-PCR who were asymptomatic or have mild symptoms, and CT scan should be reserved for patients with
               a progressive disease course. [19,20] Also, due to the high infective rate and cumbersome decontamination of CT suite, ACR has also suggested that portable CXR
               may be considered for disease evaluation. [21]

            In our study, every COVID-19 positive patient admitted to our hospital had an initial portable CXR. Sergio Giuseppe Vancheri
               et al reported 25% normal CXR in RT-PCR positive cases. 393 (53.17%) of patients showed normal CXR in our study, probably
               because of tracking and tracing and testing of patients who came in contact with COVID-19 positive patients, therefore, preventing
               further spread of disease. Mild involvement is seen in 258 (34.9%) patients, moderate in 55 (7.4%) and severe in 21 (2.8%).
            

            The mean age is 40.5 years and males were more affected. Most of the affected population range is 41-50 years. The patient
               age group of 41-50 years is most commonly infected in our region, with mild to moderate lung involvement. Severe lung involvement
               is seen in higher age of >60 years. Indicating that a patient's age is also a risk factor for severe involvement of the disease.
            

            Wong et al reviewed 255 CXR in 64 patients, describing the time course of the radiographic findings of COVID-19 pneumonia
               with 31% negative baseline examination. The commonest CXR findings were GGO and reticular pattern alone or in combination
               with other alterations, as described in other studies. [22,23,24] Sparing of upper lung fields is similar to the distribution pattern seen in H1N1 influenza pneumonia. [25] Our results showed that bilateral lower lobe consolidation is the most common finding detected on CXR than GGO and reticular
               opacities, as CXR is less sensitive for GGOs. 
            

            Our study showed predominantly bilateral lower lobe distribution and unilateral involvement were more common on the right
               side. Also, the peripheral involvement of the lung was more common than the central part of the lung. [1] Similar results were noted in Wong et al demonstrating bilateral lung involvement in the majority of cases. [10] Predominant lower lobe involvement was reported in several other studies. [26,27] Only two COVID-19 patients showed pleural effusion which is an uncommon finding. [28]

            The limitation of our study includes a lack of correlation with the clinical complaint of patients and interval change of
               CXR. Besides, the onset of symptoms was not uniform at the time of admission. And there is a lack of CXR findings with CT
               chest findings correlation.
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               Conclusion

            CXR in COVID -19 cases is a baseline initial imaging investigation as there is an increasing number of cases,  A portable
               CXR is easily available at the bedside with less use of radiation and reduced infection risk issues used in case of CT. Portable
               CXR findings were used to filter the cases for CT. Various patterns of lung involvement can be identified on CXR like ground-glass
               opacities, Bi or unilateral lower lobe consolidation, peripheral air space, diffuse air space alteration. The commonest findings
               were lower zone involvement on the Right side. Pleural effusion was seen in only two cases. During the early phase of the
               disease, CXR may be normal, Current observations are consistent with previously studied to use portable CXR as the initial
               baseline imaging modality. 
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