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Abstract  Original Research Article 
 

Introduction: To optimize patient management, medical care and pandemic control, it is important to determine the 

effectiveness of chest CT scan to distinguish COVID-19 from other types of pneumonia. The objective of our work is 

to present the contribution of the chest CT scan in the diagnosis of Covid-19 viral infection. Material and method: 

This is a prospective study carried out from 20 March 2020 to 31 May 2020, of 444 cases identified in the radiology 

department of university hospital of Marrakech, concerning all patients with a clinical suspicion of coronavirus 

infection. Results: The average age of our patients was 52 years, with extremes ranging from 15 to 93 years, a sex H/F 

ratio of 1.41. Hypertension, diabetes and smoking were the most common co-morbidities. The most common clinical 

signs were cough, dyspnea and fever. The radiological signs most frequently found were the peripheral ground glass 

opacification of the posterior regions, followed by consolidations, less frequently the crazy paving, halo sign and 

reverse halo sign, 2 cases of unilateral form versus 119 cases of bilateral form. The percentage reached was as follows: 

Minimal (<10%): 37 cases, Moderate (10-25%): 25 cases, Extensive (25-50%): 24 cases, Severe (50-75%): 15 cases, 

Critical (>75%): 5 cases. The differential diagnosis mainly found were bronchopneumonia, exacerbations of 

bronchiectasis, cardiac decompensations and tuberculosis. The scanner-PCR correlation was as follows: PCR - / CT -: 

106 cases, PCR + / CT +: 72 cases, PCR -/ CT +: 30 cases, PCR + / CT-: 16 cases, CT - / PCR not done: 198 cases, 

CT + / PCR not done: 19 cases. Conclusion: The scanner has had a central role in the management of patients with 

respiratory symptoms in this pandemic. This review also assessed the severity of lung disease, monitored disease 

progression based on worsening lesions, and participated in the patient referral decision (COVID vs Non-COVID unit) 

anticipating PCR data. 

Keywords: CT imaging findings, COVID-19, ground glass opacities, thin-section chest CT, Radiology. 
Copyright © 2021 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 

author and source are credited. 

 

INTRODUCTION 
It was in China precisely in the city of Wuhan 

in December 2019, that cases of pneumomy of 

unexplained cause were reported, which led specialists 

to take samples from the lower respiratory tract to 

determine the nature of the implicated germ. the results 

were in favor of a new type of coronavirus. World 

Health Organization named it coronavirus disease 2019 

(COVID-19) [1]. 

 

Cronavirus disease has a respiratory affinity, 

the most frequent clinical signs are cough, fever, fatigue 

and myalgia [2, 3]. Even in the incubation phase, the 

patient carrying the virus is a contaminant, hence 

Radiological examinations are of great help in the 

diagnosis and follow-up of patients with COVID-19. 

They have the advantage of providing rapid diagnosis 

and ease of execution. 

 

The chest x-ray may turn out to be normal, 

especially at the early stage of the disease, without 

being able to detect ground glass opacities (GGO), it is 

where the thin-section thoracic computed tomography 

intervenes to play a crucial role in assisting diagnosis 

[4]. 

 

MATERIAL AND METHOD 
This is a prospective study carried out from 20 

March 2020 to 31 May 2020, of 444 cases identified in 

the radiology department of university hospital of 

Marrakech; concerning all patients with a clinical 

suspicion of coronavirus infection. 

 

RESULTS 
444 patients were enrolled sexe ratio H/F of 

1.41. The average age of patients was 52 years old, (15-

93years old). Almost all patients had a clear exposure to 
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COVID-19. Major comorbidities were represented by 

high blood pressure with 22%, diabetes 19%, smoking 

15%, tuberculosis 10%, kidney failure 8.6%, 

obstructive pulmonary disease 4% and heart disease 

4%. 333 patients had clinical signs, 113 were 

asymptomatic. Among these symptomatic patients, 20% 

had fever, 30% shortness of breath, 36 % cough, 2 % 

vomiting and diarrhea and only 0.6% presented 

anosmia. CT findings at admission showed 

abnormalities in all patients. 323 scanners did not object 

to any abnormalities while 121 scanners were 

anomalous. More than half of the patients (119, 98%) 

presented bilateral lesions; 2 (1.6%) patients showed 

unilateral lung distribution. The most common pattern 

of CT findings was GGO (116,95%), including patchy 

ground-glass opacities in 106 cases (91%) (Figure 1A) 

nodular GGO in 10 cases (8.6%) (Figure1B), peripheral 

distribution of GGO in 98 cases (84%), central 

distribution in 10 cases (8,6%) mixt in 50 cases. The 

second CT feature was consolidation (93,76%), 

including patchy consolidations in 85 cases (81%) 

(Figure 2B) band consolidation in 15 cases (17%) 

(Figure 2A), peripheral distribution of consolidation in 

71 cases (76%), basal in 78 cases (83%). Other signs 

are also found, crazy paving in 56 cases (46%), halo 

sing in 8 cases (6.6%), reversed halo sign in 2 cases 

(1.6%) and vascular Thickening in 11 cases (9%). 

(Figure 3 A-B) The extent of the invasion was minimal 

in 37 cases (30%), moderate in 25 cases (20%), 

extended in 24 cases (19%), sever in 15 cases (12%) 

and critical in 5 (4%) (Figure-4). We had some lesion 

association with other pathology, like pneumothorax, 

obstructive bronchopneumopathy, histiocytosis X, 

lymphoma and bronchial carcinoma (Figure-5). The 

scanner-PCR correlation was as follows; PCR- / CT-

:106 cases, PCR+ / CT+:72 cases, PCR- / CT+:30 

cases, PCR+ / CT-:16 cases, CT- / PCR not done: 198 

cases, CT+ / PCR not done: 19 cases (Board-1). The 

scanner demonstrated a sensitivity of 82 % and 

specificity of 78% 

 

 
Fig-1: Chest CT with axial plane showing: A - Patchy ground-glass opacities in the bilateral lower lung lobes. B - Minimal nodular ground-

glass opacities in the bilateral lower lung lobes 

 

 

 
Fig-2: A-Chest CT with axial plane showing bilateral subpleural multifocal patchy consolidations, with lower lobe dominance typical of SARS-

CoV2 pneumonia. B-Chest CT with sagittal plane showing band subpleural consolidations. C -Chest CT with axial plane showing minimal 

nodular consolidations 

https://context.reverso.net/traduction/anglais-francais/peripheral+distribution
https://context.reverso.net/traduction/anglais-francais/peripheral+distribution
https://context.reverso.net/traduction/anglais-francais/peripheral+distribution
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Fig-3: Chest CT with axial plane showing other signs: A- Ground-glass opacity with superimposed interlobular septal 

thickening and intralobular septal thickening « crazy paving » B- Nodule with ground-glass halo in the left lower lobe « halo 

sing » 

 

 
Fig-4: Chest CT with axial plane showing the extent of the invasion: minimal (A), moderate (B), extended (C) sever cases (D) 

and critical (E) 

 

 
Fig-5: Chest CT with axial and coronal planes shows some association lésionnel with other pathology; A: Pneumothorax with 

covid 19; B: Histiocytosis X with covid 19; C: Lymphoma and pulmonary embolism with covid 19; D: Bronchial carcinoma 

with covid 19 

 

Board-1: Showing the scanner-PCR correlation 

 PCR + PCR- 

Scanner + VP: 72 case FP :30 case 

Scanner - FN: 16 case  VN:106 case  

 

DISCUSSION 
From the onset of the disease until May, there 

have been over 156,000 cases of cronavirus disease on 

different continents [5-9]. 
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This new disease threatens the biosecurity of 

the planet [10]. This requires a preparation on different 

levels involving the preventive, diagnostic, therapeutic 

and epidemiological [11]. 

 

In the literature [12] the most frequent 

comorbidities were similar to those in our studies with 

first hypertension, diabetes, followed by cardiovascular 

disease and respiratory disease. 

 

Our study joined the literature with clinical 

signs mainly represented by fever and cough, followed 

by myalgia and dyspnea, the involvement in adults far 

exceeding the involvement in children [4, 5, 11]. 

 

The pulmonary involvement is bilateral more 

marked on the peripheral subpleural area, all the lobes 

are affected with a predominance of the lower lobes, the 

most frequent semiological sign was typically the GGO, 

the consoldation with the air bronchogram , the 

interlobular septal thickening and adjacent pleural 

thickening [16-18]. 

 

Our results were consistent with the literature, 

we found that the most frequent radiological sign was 

GGO with bilateral peripheral subpleural distribution 

[19]. All the lobes were affected especially the lower 

lobes. The other signs were represented by 

consolisations with the air bronchogram, septal 

thickening and more rarely pleural effusion, the sign of 

the inverted halo and lymphadenopathy. 

 

Computed tomography has a very high 

sensitivity in the diagnosis of COVID-19 but a low 

specificity that cannot rule out other types of viral 

pneumonia [20]. 

 

Although the gold standard in the diagnosis of 

coronavirus disease is the detection of viral nucleic acid 

using RT-PCR, there are some studies [21, 22] which 

have shown radio-bilogical discordance, with negative 

RT-PCR results and abnormal CT imaging, which 

supports the sensitivity of computed tomography by 

several studies [23, 24] with a rate of 97% in a case 

series of 1,014 patients. The results of our study also 

showed that the sensitivity of the thoracic computed 

tomography was 82%, this shows the crucial role of the 

computed tomography in the detection of early lung 

lesions especially in epidemic areas. 

 

In a review of 356 patients with COVID-19 

[25], 11.5% had positive RT-PCR results and normal 

CT imaging. The low specificity of the 

tomodensitometry; does not exclude the diagnosis of 

Covid-19 on only radiological arguments. 

 

CONCLUSION 
Imaging and more specifically computed 

tomography play an important role in the diagnosis and 

follow-up of patients with COVID-19 but the diagnostic 

confirmation is always radio-bilogical. 
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