
A  RETROSPECTIVE  STUDY

STUDY TO COMPARE RADIOLOGICAL IMAGING SPECTRUM OF LUNGS 
(RADIOGRAPHY VS CT SCAN) AMONG COVID 19 SYMPTOMATIC POSITIVE PATIENTS 
IN A COVID DESIGNATED TERTIARY CARE HOSPITAL IN KASHMIR, INDIA: 

 
.  

Abstract

COVID-19 manifests with non-specific respiratory symptoms of 
variable severity, ranging from mild to life threatening, which may 
demand advanced respiratory assistance and artificial ventilation. The 
diagnosis of COVID-19 is currently confirmed by identification of viral 
RNA in reverse transcriptase polymerase chain reaction (RT-PCR). chest 
imaging has been considered as part of the diagnostic workup of patients 

1.with suspected or probable COVID-19  Imaging has been also 
considered to complement clinical evaluation and laboratory parameters 

2.in the management of patients already diagnosed with COVID-19  This 
Study is conducted with aim to compare radiographic features of lungs in 
COVID 19 symptomatic positive cases with that of CT scan features in a 
tertiary care COVID 19 designated hospital.
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 An outbreak of pneumonia of unknown etiology occurred in Wuhan, 
China in December 2019. A prompt investigation confirmed that the 2019 

3.novel coronavirus disease  was responsible  Human-to-human 
transmission of COVID-19 was confirmed to be possible, and COVID-19 

4.
rapidly spread throughout China and to other countries  The disease 
spectrum has been shown to have specific radiological findings of 
bilateral, multifocal randomly scattered ground glass haze, in subpleural, 
mainly peripheral distribution with thickened pulmonary interstitium 
giving a reticular pattern, broncho-vascular prominence, and 

5.consolidation with increasing severity in the more seriously ill patients  
Enlarged lymph nodes are typically absent and pleural effusion is 
extremely rare. These findings are pretty much the same on CT scan and 
X-ray, the only difference being that CT picks the more subtle signs of 
disease because of its greater inherent spatial and contrast resolution 

6.
detection range  Italian and British hospitals are beginning to use chest 
radiography as a first-line triage tool because of long turn around times for 
real-time reverse transcription polymerase chain reaction (RT-PCR) as 
diagnostic test for severe acute respiratory syndrome coronavirus 2, or 

7.SARS-CoV-2.  Early diagnosis of COVID-19 is crucial for disease 
treatment and control. Compared to RT-PCR, chest CT imaging may be a 
more reliable, practical and rapid method to diagnose and assess COVID-
19, especially in the epidemic area, Chest CT, a routine imaging tool for 
pneumonia diagnosis, is fast and relatively easy to perform. Recent 
research found that the sensitivity of CT for COVID-19 infection was 98 
percent compared to RT-PCR testing sensitivity of 71 percent.
 For the current study, researchers at Tongji Hospital in Wuhan, China, 
set out to investigate the diagnostic value and consistency of chest CT 
imaging in comparison to RT-PCR assay in COVID-19(8). Early 
radiologic investigations consistently reported that the typical computed 
tomography (CT) findings of COVID-19 pneumonia were bilateral 
ground-glass opacities (GGOs) and consolidation with a peripheral and 
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Results:
Table 1: Socio demographic characteristics of 
study participants

Table 2:Per-Lesion Analysis  of  Chest  
Radiographic Findings

A retrospective cross sectional study was conducted 
at SKIMS Medical College and Hospital  which is 
one among three COVID designated hospitals in 
Kashmir. It received COVID 19 positive patients 
across the Kashmir. Positive cases were admitted in 
wards and investigated as per protocol. Patients were 
discharged once cases turned negative on 
conformation with RT-PCR.

Exclusion Criteria: Pregnant patients, Patients who 
had contraindications to either radiography or CT 
scans, Patient who had undergone radiography or CT 
scan from other center before admission were 
excluded. 

Methodology for data analysis: Data was entered 
onto a computerized excel spread sheet and 
subsequently analyseed using Epi info version 3.5.3 
and presented in the form of tables and other 
graphical representation.

Sample size: All patients admitted during the study

Study period: Patients admitted from 1st April 2020 
to November 31st 2020.

9posterior lung distribution .The current publications 
on this topic remains unknown how COVID-19 
pneumonia appears on chest radiographs and CT 
images of patients in Kashmir Division. Therefore, 
we present a preliminary report on the chest 
radiographic and CT findings of COVID-19 
pneumonia in a tertiary care hosipital which received 
patients across the valley.

 period which is around 112 in number.

Inclusion criteria: All the COVID 19 symptomatic 
positive patients who were admitted in SKIMS MCH 
including those who were referred from other 
centers. 

Study population: All symptomatic positive cases 
who were admitted in SKIMS Medical College and 
Hospital.

Statistical methods: descriptive statics of mean and 
proportions were applied. Fishers exact test was  
used to compare the proportions. Chi square test was 
used to study statistical significance.

Method of data collection: Purposive sampling 
method was used to select all patients who were 
symptomatic  and admitted between the study 
period. Their radiographic and CT films were 
reviewed by investigators and findings were noted.

Materials and Methods

Table 3 :Per-Lesion Analysis of Chest Computed 
Tomography Findings
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Gender
Male
Female

63
49

%
56
44

   

Residence

 

Rural
Urban

24
86

23
77

Age Distribution
0-20
21-40
41-60
61-80
>80

11
54
28
16
2

10
49
25
15
1

Patient Status
Cured
Died

108
4

97
03

Radiographic Features Number %
Laterality

 
Right lung 

 

Left lung 

  

58
54

52
48

Cephalocaudal distribution 
Upper lung zone 

 

Middle lung zone  
Lower lung zone  

22
36
54

20
32
48

Central to peripheral distribution
Central half 

Peripheral half 
Central and peripheral 

20
69
22

18
62
20

Shape
Patchy 9 (90) 

Nodular 1 (10) 
98
12

88
12

Density
Consolidation 
Ground-glass lesion 

95
17

85
15

Analysis of Chest Computed Tomography Findings Number %
Density

 
Pure GGO

 
Mixed GGO & Consolidation
Consolidation

 

Crazy Paving appearence

 

34
61
09
11

30
55
8
10

Shape

 

Wedge
Elongated
Confluence

45
39
28

40
35
25

Margins
Ill Defined
Well defined

74
38

66
34

Predilection for particular Location
Lower lobe involvement
Pleural Attachment
Brocho vascular bundle

67
86
28

60
77
25

Internal  characteristics Findings
Air Brocnhogram
Reversed Halo Sign
Cavity

40
07

33
6
0



Table 4: Comparison between Radiographic 
and CT scan findings in identifying features 

related to COVID 19

 Radiographic findings showed that 52% cases 
had Rt Lung predominance. 48% of those who had 
positive radiographic features had lower lung zone 
distribution. 62% had peripheral distribution. Patchy 
shape was most common finding in 88% of cases 
who had positive features on radiograph. 88% of pts 
showed consolidations of radiograph among those 
who had signs visible on Xray.
 CT scan picked positive findings in 82% of 
cases as compared to 54% on radiograph. This was 
statetically significant with Fishers Exact 
test(,0.005) Among CT findings, 55% had mixed 
GGO with consolidations. 40% had  wedge shaped 
consolidation while 66% had ill defined margins. 
77% had pleural attachment while 33% had internal 
characteristics of air Brinchogram.

    (A)                          (B)                     (C)

Fig. 1. Representative chest radiographic (A) and 
CT images (B, C) of COVID-19 pneumonia 
manifesting as pure ground-glass opacities on CT. 
A. Anteroposterior chest radiograph shows patchy 
peripheral ground-glass opacities in right upper and 
middle lobe and apicoposterior segment of left upper 
lobe. B, C. Axial and coronal chest CT images show 
patchy pure ground-glass opacities involving both 
lungs.

 (A)        (B)           (C)

Fig. 2. Representative chest radiographic (A) and 
CT images (B, C) of COVID-19 pneumonia 
manifesting as confluent pure ground-glass 
opacities on CT. 
A. Anteroposterior chest radiograph shows 
confluent peripheral ground-glass opacities in 

bilateral upper, mid and lower lung zones. B, C. 
Axial and coronal chest CT images show confluent 
ground-glass opacities involving both lungs. 

 (A)        (B)           (C)

Fig. 3. Representative chest radiographic (A) and 
CT images (B, C) of COVID-19 pneumonia 
manifesting as confluent mixed ground-glass 
opacities and consolidation on CT. 
A. Anteroposterior chest radiograph shows 
confluent ground-glass opacities in bilateral lungs, 
except for bilateral upper lung zone. B, C. Axial and 
coronal chest CT images show confluent mixed 
ground-glass opacities and consolidative lesions in 
peripheral bilateral lungs. Discrete patchy 
consolidation is noted in left lingular segments along 
bronchovascular bundles. 

 (A)        (B)           (C)
Fig. 4. Representative chest radiographic (A) and 
CT images (B, C) of COVID-19 pneumonia 
manifesting as radiograph-negative multiple 
patchy mixed ground-glass opacities.
A. Anteroposterior chest radiograph shows normal 
bilateral lung fields. B,C. Axial and coronal chest CT 
image shows multiple ground-glass opacities.

Discussion: 
 COVID-19 pneumonia shows radiologic 
similarities to SARS and MERS pneumonia (10-14), 
with a predominance of bilateral GGO and 
consolidative lesions in the peripheral lung. Despite 
the similarities in CT findings, COVID-19 
pneumonia seems radiologically milder than SARS 

10and MERS pneumonia . Our study showed x ray 
had positive findings in 54 % cases which is higher 
than a study in MERS and study in Korean which had 

11
33% positive signs on Radiograph . However this 

12
was similar to the study in china . This can be 
attributed to the policy where asymptomatic cases  
were kept in home isolation while mild – severe 
cases were admitted in the hospital where study was 
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Positive for any sign positive Negative
Radiograph 54%

 
46%

CT Scan 82% 18%



done. GGO lesions on CT without any consolidation 
were presented in 55% of our cases and in 45–67% of 
Chinese COVID-19 patients in a study done in china 

13
which is similar to out study . Resersed Halo sign 
was seen in only 6% of cases which may have been 
attribute to other lung infection present at the time of 
COVID 19. There were similar finding in Korean 

14study . The reversed halo sign was first regarded as 
specific for cryptogenic organizing pneumonia, and 
it can be seen in various infectious diseases, 
including angioinvasive pulmonary aspergillosis or 
mucormycos is ,  paracocc id io idomycos is ,  
pneumocys t i s  j i rovec i  pneumonia ,  and  

15tuberculosis . This sign may be present in covid 19 
16cases as well .

Conclusion: 
CT scan is better modality for diagnosis of  COVID 
19 cases as compared to chest radiograph. Most 
features are ambigious on radiograph while CT 
findings of Mixed GGO . Consolidative lesions in 
the bilateral peripheral posterior lungs. The shape of 
the lesions was typically ill-defined and patchy to 
confluent, or nodular. Patchy to confluent lesions 
were primarily distributed along the pleura. These 
are some of the features which clinicians should be 
trained so as to initiate treatment in absence of RT 
PCR report which takes time.
Conflict of Interest: None
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