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Abstract- 
The coronavirus 2019 (COVID-19) pandemic has emerged as a severe 
healthcare crisis. Thoracic imaging with Chest radiography and CT are crucial 
for identifying the disease early and help in excluding the differentials and 
thereby help in management of the disease and its progression. Hence it is 
crucial that we are familiar with the imaging pattern of COVID-19. Our 
research is aimed at outlining the common patterns of presentation of 
COVID-19 on CT chest. 
 
 
Objective- 
 Our objective was to analyse the chest computed tomography findings of 
corona virus disease of COVID-19 pneumonia  during the treatment of 71 
patients presenting with symptoms such as cough, fever and shortness of 
breath and to integrate the most frequent imaging features and distribution 
patterns of this disease. 
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Introduction- 
The novel Coronavirus, currently named as SARS-COV-2, was first identified 
in Wuhan, in December 2019. Within a few months, the virus has spread 
from China to worldwide. On March 11, 2020, the World Health Organization 
(WHO) declared this global outbreak as a pandemic (1). In Saudi Arabia, the 
first case was reported on 2 March, 2020 (2). There have been 21,756,357 
confirmed cases of COVID-19 worldwide, including 771,635 deaths, reported 
to WHO upto 18 August ,2020 (3). In Saudi Arabia, there have been a total 
of 301,323 confirmed cases, including 3,470 deaths uptodate (4). 
As this disease spreads rapidly through close contact, droplets and aerosol 
transmission from person to person, there is need for early diagnosis and 
isolation to control it(5). 
The standard confirmatory test is the real-time reverse transcription-
polymerase chain reaction(RT-PCR) test(6). 
Computed tomography can detect lesions in the lungs at a very early stage, 
specially in those patients who have symptoms but show negative RT-PCR 
test initially(7-9). 
 
Materials and methods- 
A retrospective study as conducted with the approval of the institutional 
review board, and written informed consent was waived. Totally 71 patients 
(50men, 21women, mean age 54.2years), with initial positive RT-PCR test or 
on followup, confirming the diagnosis of COVID -19 disease,  who were 
treated in our hospital between 1st March till 31st July  were included in our 
study . These patients underwent CT chest for respiratory symptoms, chest 
xray findings  or to rule out pulmonary embolism. 
A comprehensive analysis was done of the most common findings on CT 
chest (eg. Types of opacities, distribution pattern, additional findings) and 
also the atypical presentations in patients diagnosed with COVID-19 
pneumonia. 
 
 
 
CT imaging and evaluation 
Images were taken via a 64-slice CT scanner (GE). The axial images were 
acquired craniocaudally at shallow inspiration and included the body part 
from the thoracic inlet to the diaphragm. Multiplanar reconstruction was 
done. The CT images were evaluated for the following charecterisctics-
distribution pattern, laterality of the lesions, lobe involvement, density of the 
lesions –ground glass opacities or consolidation or both, peribronchovascular 
thickening, nodules, halo sign, reverse halo sign, air bronchogram, 
subpleural line, bronchiectasis, cavitation, tree in bud opacities, pleural 
effusion, pericardial effusion, mediastinal lymphadenopathy, pneumothorax. 
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Statistical analysis 
Continuous data were expressed as mean and standard deviation, while cat-
egorical data were expressed as counts (n) and percentages (%). The 
statistical analysis was carried out on SSPS software(version25.0, IBM). 
 
RESULTS 
We evaluated 71 patients who tested positive for RT-PCR on initial testing or 
on follow up test. Out of 71 patients , 50 were male and 21 were females, 
age range between 19-86 years. 
Most of the patients belonged to the age groups 41-60(40%) and over 60 
(38%) (Figure1). 
                                

Distribution according to age groups 

 

Figure 1- Distribution of study population according to 
age groups. 

 

The most common distribution pattern was bilateral (91.5%), peripheral 
(67.6%) and posterior predominant (87.3%) (Figure 2),(Figure 3). Among 
the lobar distribution, most commonly involved lobe was the right lower lobe 
(90.1%), followed by the left lower lobe (84.5%), indicating the tendency for 
basal predominance (Figure 4). 
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                                              Distribution Pattern 
 

 
 
 Figure 2- distribution pattern   
 
 

Central vs peripheral Distribution according to age groups 

 
 
Figure 3- Central vs peripheral distribution pattern according to age groups. 
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Figure 4- Distribution according to the lobes involved. 
 
 
Most common detected lesions were GGO (ground glass opacities) with 
multifocal pattern (69%) while pure consolidation was seen in 28.1% of 
patients and a mixed GGO with consolidation pattern seen in 32.3% of 
patients and associated with air bronchograms in (43.6%). Septal thickening 
(67.6%), crazy pavement pattern (35.2%) , subpleural line (33.8%) , 
traction bronchiectasis (39.4%) and peribronchovascular wall thickening 
(33.8%) were a common occurrence. Halo sign (7%) was more commonly 
seen than the reverse halo sign (1.4%) . Less commonly seen were the 
reticulonodular opacities, cavitation, pleural thickening and pleural 
effusion(5-16%), (Table1), (Figure 5). 
We did not detect any patients with pneumothorax, tree in bud opacities, 
mediastinal lymphadenopathy and pericardial effusion. 
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Table 1-  CT imaging findings in COVID-19 pneumonia (n-72) 
   TYPES OF DENSITIES n            % 

Ground glass opacification –unifocal 2 2.8 
Ground glass opacification –multifocal 49 69.0 
Consolidation 20 28.1 
Ground glass opacification with 
consolidation 

23 32.3 

Halo sign 5 7.0 
reverse halo sign 1 1.4 
Plerual effusion 4 5.6 
Pleural thickening 11 15.4 
Airbronchogram 31 43.6 
Reticulonodular 11 15.4 
Septal thickening 48 67.6 
Crazy pavement pattern 25 35.2 
Subplerual line 24 33.8 
Cavitation 4 5.6 
Bronchiectasis 28 39.4 
Peribronchovascular wall thickening 24 33.8 
Micronodular opacities 1 1.4 
 
 
Not found in our study 

  

Mediastinal lymphadenopathy 0 0 
Pericardial effusion 0 0 
Pneumothorax 0 0 
Tree in bud 0 0 
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Types of Densities on CT chest imaging 

 
 
 
Figure 5- Distribution according to the types of densities seen on CT 
chest. 
 
 
 
Discussion- 
Based on our study, the typical CT chest findings of COVID -19 infections are 
ground glass opacities GGO in multifocal, peripheral and basal distribution 
bilaterally. Along with these, there is increased incidence of consolidation 
with air bronchogram, traction bronchiectasis, crazy pavement pattern and 
sub pleural line (Figure 6). However, these findings are non specific and 
could be seen in other infectious diseases, For eg. Viral pneumonias 
(influenza pneumonia, SARS, RSV, rhino virus and adenovirus pneumonias, 
Non viral infections eg mycoplasma pneumonia, or non-infectious pneumonia 
eg hypersensitivity pneumonitis, interstitial pneumonia etc.(10-18). 
Therefore, it is essential to take thorough relevant clinical history in order to 
narrow the differentiatial. 
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 Figure6a.GGO ground glass opacities. b.subpleural line  c.traction 
bronchiectasis,             d.crazy pavement pattern. 
 
 
 
 
CT is more sensitive for early parenchymal lung disease, disease 
progression, and alternative diagnoses including acute heart failure, 
myocardial injury and, when performed with intravenous contrast material, 
pulmonary thromboembolism.(19) 
The characteristic lesions and their distribution pattern can help narrow 
down the differentials and help save live by initiating early treatment. 
According to research study and guidelines set by Fleischner Society, the  
recommendations for imaging are for those patients who are symptomatic, 
age over 65 years and those with co morbities eg. Diabetes, cardiovascular 
disease, hypertension etc.(19) 
 
Patients with functional impairment after recovery from COVID-19 should 
undergo imaging to differentiate between expected morphologic 
abnormalities as sequelae of infection, mechanical ventilation, or both versus 
a different and potentially treatable process.(19) 
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Conclusion- 
 
The most common findings in CT chest imaging of COVID-19 patients are 
bilateral, peripheral distribution, septal thickening and multifocal GGO with 
basal and posterior predominance and crazy pavement pattern. 
 
Therefore CT proves to a very reliable, easily accessable and effective tool in 
the early diagnosis and management of symptomatic patient’s who initially 
test negative for COVID-19 and also for the assessment of the progression 
of the disease. 
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