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In this work, we evaluated computed tomography (CT) results of 
the chest in patients with COVID-19 pneumonia. Preliminary 
articles were searched in the scientific databases PubMed, 
MEDLINE, Embase, EBSCO between 2019 to 2021. Fixed-effect 
model for meta-analysis using the inverse-variance method 
calculates effect size with 95% confidence interval (CI). Data 
analysis was performed using STATA software version 16.  Overall 
effect size of Ground glass opacities (GGO) in patients with 
coronavirus disease 2019 (COVID-19) was 2.30 (ES, 95% CI 1.56, 
3.3). Ground-glass opacity was a typical finding in COVID-19 
pneumonia on CT; its incidence was about 80%. Abnormal CT in 
patients with COVID-19 was 2.69 (ES, 95% CI 2.52, 2.87). Ground-
glass opacity is the foremost typical CT scan result in coronavirus 
disease 2019, and lung involvement is more common in bilateral 
and lower lung areas. 
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Introduction 

The new coronavirus, also known as COVID-

19, is a single-stranded RNA virus from the 

coronavirus [1,2]. The World Health 

Organization declared Covid-19 an epidemic 

for the first time in March 2020 and 

implemented protection protocols worldwide 

[3]. Different risk variables have been detailed 

for Covid-19, including males, age over 65, 

smoking, comorbidities, and underlying 

diseases, including hypertension, diabetes, 

cardiovascular disease, and respiratory 

disease [4]. Apparent symptoms of the disease 

include fever, chills, dry cough, and difficulty 

breathing. Diarrhea, fatigue, muscle aches, 

sputum, and bloody sputum may also be seen 

in patients [5,6]. Lung involvement and 

respiratory symptoms are among the main 

symptoms in these patients. A CT scan is used 

to assess the extent of lung involvement [7]. 

Numerous studies have examined the 

radiological findings of Covid-19 patients, in 

which 69 to 89% of these patients had changes 

in CT scan [8,9]. According to recent studies, 

between 70 and 80% of CT findings are 

characterized by clinical manifestations. 

Therefore, CT (Figure 1) has been reported as 

an essential and practical tool for diagnosing 

and progressing Covid-19 disease [10]. Among 

these, the most common finding is ground-

glass opacity, reported in different 

percentages in different studies [11,12]. 

However, RT-PCR is a diagnostic test for this 

patient. In addition, a CT scan is helpful in both 

diagnosis and choice of treatment for patients 
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[13]. Therefore, the present study aimed to 

assess the CT findings of the chest in patients 

with COVID-19 infection.

 
FIGURE 1 CT findings with clinical manifestations 

 
FIGURE 2 Temporal Changes of CT

Method 

Preliminary articles were searched in the 

scientific databases PubMed, MEDLINE, 

Embase, and EBSCO from February 2019 to 

2021. All studies were selected based on 

inclusion criteria. The present study is a 

systematic review and meta-analysis based on 

the PRISMA statement [14]. Reported CT 

Manifestations, abnormal CT results, chest CT 

findings in patients with COVID-19, 

randomized clinical trial studies, RCT studies. 

Prospective and retrospective studies in 

humans. Exclusion criteria included: animal, 

in-vitro, case reports, and reviews studies.  

Data extraction and analysis method 

Study/ year, age, sex, patients, thin-section CT 

images, and abnormal CT scan.  

Two blind browsers extracted the data 

independently from the full text of the selected 

studies, and the third browser then examined 

the data. Before the screening, kappa statistics 

were performed to confirm the level of 

agreement between the reviewers. Kappa 

values were 0.80, estimated that this value is 
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appropriate and high. A fixed-effect meta-

analysis using the inverse-variance method 

calculates the effect size with a 95% 

confidence interval (CI). Random effects were 

also examined to address potential 

heterogeneity, with a coefficient of I2 

indicating heterogeneity. A coefficient above 

25% < I2 <75% suggests moderate 

heterogeneity, and I2>75% suggests high 

heterogeneity. Meta-analysis was performed 

using the latest version of STATA version 16, 

which is the fastest meta-analysis method. 

Results 

First, the search was performed using primary 

keywords, and 77 studies were found in the 

database. After removing the duplicate studies 

found in the databases, 72 studies were 

selected to review the abstract. After studying 

the abstract based on Word criteria and 

exclusion from the study, 54 articles were 

removed, and the full text of 18 articles was 

reviewed. Then 12 articles were deleted at this 

stage, and only six studies were selected to 

enter the meta-analysis (Figure 3). 

 
FIGURE 3 PRISMA flowcharts

Characteristics The number of patients was 452 (male: 231; 

female: 221) with a mean age of 46.73±7.1 

years (Table 1).

TABLE 1 Characteristics of selected studies 

Study. Years Number of patients Mean of 

age 

thin-

section  

abnormal CT 

scan male female 

Zhang et al., 2020 [15] 5 4 35.30 yes seven 

Song et al., 2020 [16] 25 26 49.60 yes Fifty one 

Bernheim et al., 2020 [17] 61 60 45.10 yes Ninety  four 

Shi et al., 2020 [18] 42 39 50.00 yes Eighty one 

Xu et al., 2020 [19] 29 21 43.00 yes Forty one 

Zhang et al., 2002 [20] 69 71 57.40 NR 134 
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Abnormal CT result 

Overall effect size of Abnormal chest 

Computed Tomography in adult patients with 

coronavirus disease 2019 was 2.69 (ES, 95% 

CI 2.52, 2.87) with moderate heterogeneity (I2 

= 71.38%; P =0.00) (Figure 4). Based on 

findings, 90.26% of patients with COVID-19 

had Abnormal CT.  

CT findings 

In patients with COVID-19 pneumonia overall 

effect size of chest CT findings was 1.80 (ES, 

95% CI 1.46, 2.15) with low heterogeneity (I2 

= 0%; P =0.91) (Figure 5).  

Subgroup meta-analysis 

Ground-glass opacity 

Overall effect size of Ground-glass opacity of 

COVID-19 pneumonia was 2.30 (ES, 95% CI 

1.56, 3.3) with low heterogeneity (I2 = 0%; P 

=0.75) (Figure 5). This result showed Ground-

glass opacity was typical findings in COVID-19 

pneumonia on CT; its incidence was about 

80%.  

Consolidation 

Overall effect size of Consolidation in patients 

with COVID-19 was 1.50 (ES, 95% CI 0.73, 

2.28) with low heterogeneity (I2 = 0%; P 

=0.95) (Figure5); its incidence was about 

43%. 

Ground-glass opacity with mixed consolidation 

Overall effect size of Ground-glass opacity of 

COVID-19 pneumonia was 1.72 (ES, 95% CI 

1.26, 2.18) with low heterogeneity (I2 = 0%; P 

=0.95) (Figure 5); its incidence was about 

59%. 

Patterns of the lesion 

According to the studies. Incidence rate of Air 

bronchogram, Diffuse interlobular septal 

thickening (DIST), crazy-paving pattern, 

Bronchiectasis, Diffuse pleural thickening, 

Pleural effusion, Pericardial effusion, swelling 

of lymph nodes was 45%, 48%, 15%, 6%, 53% 

53%, 6%, 5%, 4%, respectively.  

Lesion distribution 

According to the studies, the incidence rate of 

bilateral lung, Peripheral was 79% and 77%, 

respectively.  

Lobes involved 

According to the studies, the incidence rate of 

1, 2, 3, 4, and 5 of Lobes involved was 16%, 

14%, 10%, 21%, and 36%, respectively. 

 
FIGURE 4 The forest plot, showing abnormal CT results in patients with COVID-19 
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FIGURE 5 Forest plot showed CT manifestations

Discussion 

This study aimed to systematically evaluate 

the chest's computed tomography results in 

452 patients with COVID-19 pneumonia and 

meta-analysis. Based on the present study's 

findings, 90.26% of the patient's Abnormal CT 

results and Ground-glass opacity and 

consolidation are widespread. So the 

prevalence of Ground-glass opacity with 

positive findings were 80% and 43%, 

respectively. The frequency of Ground-glass 

opacity in patients with abnormal CT scan 

findings in the study of Ai et al., 2020 [21-23] 

was 46%. Yuan et al., 2020 reported an 

incidence rate of 67% of Ground-glass opacity 

[24-26]. Present meta-analysis study and 

other studies showed that in patients with 

COVID-19 pneumonia, Ground-glass opacity is 

the most common CT scan result [27-29].  This 

has different values in different studies, which 

may have different values due to different 

strains, which may be due to different strains 

[30-32]. The disease and the distinction within 

the pattern of association in different 

communities and the time of CT scan, because 

Ground glass is more common in the early 

stages of lung involvement. The most common 

finding in patients was pleural effusion and 

lobular centric nodule [33-35].  

Conclusion 

Lung involvement in the present study was 

mostly bilateral, 79% bilateral, and 

subclinical. Incidence rate of 1, 2, 3, 4, and 5 of 

Lobes involved were 16%, 14%, 10%, 21%, 

and 36%, respectively. There were also more 

men with lung involvement than women. The 

qualities of the present study are the high 

number of tests, the description of 

morphological discoveries, and the 

distribution of changes within the lungs 

concurring to the lobes included, and one of 
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the shortcomings of the study is the lack of 

onset of side effects within the PACS system. 

Also, one of the general limitations of such 

studies is the limitation of molecular testing at 

the beginning of the epidemic. Chest CT 

imaging findings are used in patients with 

high-intensity COVID-19. In patients with 

COVID-19 pneumonia, the most common 

result in chest CT is Ground-glass opacity. 

Lung involvement is more common in bilateral 

and lower lung areas. 
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