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ABSTRACT
Objectives: To study pulmonary embolism during COVID-19 pneumonia.

Patients and Methods: This was a one-year retrospective and descriptive study of all 
patients from three imaging sites with SARS-CoV2 infection.

Results: Two hundred and thirty-nine patients were included. The prevalence of 
pulmonary embolism was 18.4%. The average age was 55 years old. The sex ratio was 
1.65. Dyspnea (58.6%), cough (56.1%), and chest pain (40.2%) were the most common 
reasons for consultation. In 151 patients (63.2%), chest computed tomography (CT) 
angiography was performed without checking level of D-dimer. The level of D-dimers 
was elevated in 47.8%. Grade 5 of CO-RADS accounted for 62.3%. In 70.5% of cases, 
the pulmonary embolism was bilateral with subsegmental involvement in 47.7%.

Condensation in ‘ground glass’ with ‘crazy paving’ were the predominant typical 
parenchymal lesions with a frequency of 93.7% and 59.4%. In univariate analysis, 
D-dimers were significantly associated with the occurrence of pulmonary embolism 
(p < 0.001). Male sex was associated with a non-significantly higher Risk of having a 
pulmonary embolism (1.18 95% CI: 0.61–2.31, p = 0.622). The critical level increased 
the risk of pulmonary embolism in a non-significant way. Only the high level of 
D-dimers was and this, in a significant way.

Conclusion: Pulmonary embolism was increased in the context of SARS-CoV2. The 
chest CT-angiography associated with the dosage of D-dimers constitutes a good 
diagnostic arsenal.
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INTRODUCTION

The new coronavirus pandemic due to the severe acute 
respiratory syndrome virus (SARS-CoV-2, also known as 
COVID-19) emerged in Wuhan, China, in late 2019 and 
quickly spread around the world.

Chest computed tomography (CT) quickly established 
itself as the reference imaging in COVID-19 pneumonia 
[1]. At the early stage, chest CT angiography is not 
systematic.

Numerous reports have emerged in the literature 
showing an increased incidence of pulmonary embolism 
at the segmental and subsegmental levels related to 
COVID-19 [2].

Chest CT angiography can not only assess the presence 
of a pulmonary embolism, but also assess the severity of 
the embolism as well as cardiac function and pressure 
on the right ventricle. Thus, it could predict the need for 
admission to the intensive care unit [3].

The aim of this study was to determine the prevalence 
of pulmonary embolisms on COVID-19 and the correlation 
of these embolisms with the severity of the disease and 
the biological marker.

PATIENTS AND METHODS

This was a retrospective and descriptive multicenter 
study from March 9, 2020, to March 31, 2021, carried 
out in three structural imaging services in the city of xxx. 
The study population consisted of all patients of all ages, 
regardless of sex, infected with COVID-19 and presenting 
for a chest CT angiography. The following patients were 
included:

•	 Patients with a positive RT-PCR test for COVID-19 who 
had performed a chest CT angiography for suspected 
pulmonary embolism.

•	 Patients with lung lesions typical of COVID-19 on 
CT (bilateral and multifocal ground glass opacities 
predominant in the peripheral, posterior, and basal 
part), associated with suggestive clinical signs in 
whom a chest CT angiography was performed for 
suspicion of pulmonary embolism.

A binary logistic regression analysis was used for 
the correlation between the presence of pulmonary 
embolism and our various variables. All examinations 
were performed using a 16 detector scanner. The 
CO-RADS (COVID-19 Reporting and Data System) 
classification was used to assess the degree of 
suspicion of COVID-19 infection) on CT [4]. The extent 
of parenchymal abnormalities linked to COVID-19 was 
carried out according to the degree of parenchymal 
involvement based on the recommendations of the 
French Society of Radiology [5].

RESULTS

During the period of our study, 260 chest CT angiographies 
for suspicion of pulmonary embolism were performed, 
of which 239 (91.92%) met our eligibility criteria. The 
prevalence of pulmonary embolism was 18.4% (44/239) 
[95% CI: 13.7%–23.9%]. Patients came from the 
emergency department in 47.3% (113/239) (Table 1). The 
average age was 55 years old with extremes of 17 and 
96 years old. The age group ranging from 60–80 years 
old represented 42.2% (101/239), shown in Figure 1. Men 
represented 62.3% (149/239), with a sex ratio (M/F) of 1.65. 
Dyspnea (58.6% [140/239]), cough (56.1% [134/239]), 
and chest pain (40.2% [96/239]) were the most common 
reasons for consultation. Figure 2 shows these different 
patterns. Among patients, 2.3% (5/239) had at least one 
risk factor. Arterial hypertension, bronchopneumopathies, 
renal insufficiency, and diabetes were the most common 
comorbidities, with a cumulative frequency of 17.1%. 
In 151 (63.2%) patients, chest CT angiography was 
performed without checking the level of D-dimer. The 
level of D-dimers was high in 47.8% (114/239) of patients 
who had levels checked. All patients with embolism had 
an elevated level of D-dimers. All the collected cases 
had a CT scan meeting our required quality criteria. CO-
RADS 5 was the most represented with 62.3% (149/239) 
(Figure 3). In 70.5% (31/44) of the cases, the pulmonary 
embolism was bilateral (Figure 4), and the embolism was 
located at the sub-segmental level in 47.7% (21/44) of 
the cases (Figure 5). The degrees of damage from severe 
(21.3%) to critical (10.5%) represented 31.8% (76/239) 
of all the parenchymal lesions of the French Society of 
Radiology classification. The other grades were divided 
into: minimal (20.5% [49/239]); moderate (21.8% 
[52/239]); and extensive (25.9% [62/239]). Condensation 
in ‘ground glass’ with ‘crazy paving’ were the predominant 
parenchymal lesions with a frequency of 93.7% (224/239) 
and 59.4% (142/239) (Table 2). There were 28 patients 
with signs of severity associated with pulmonary 
embolism (63.6%). These patients had a dilation of the 
right heart chambers in 32.1% (9/28) of cases; PAH in 
37.7% (10/28) of cases; pericardial effusion in 25% (7/28) 
of cases; and pleural effusion in 2 cases. In univariate 
analysis, D-dimers were significantly associated with the 
occurrence of pulmonary embolism (p < 0.001). Thus, 

ORIGIN WORKFORCE PERCENTAGE

Emergency 113 47.3

Intensive care unit 59 24.7

Others 37 15.5

Not specified 30 12.5

Total 239 100

Table 1 Distribution of cases by department of origin.
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Figure 1 Distribution of patients by age group.

Figure 2 Distribution of patients by reason for consultation.

Figure 3 Distribution of patients according to the CO-RADS classification.
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patients with a positive D-dimer test were about 50 times 
more likely to develop a pulmonary embolism than those 
with a negative test. Male sex was associated with a non-
significantly higher Risk of having a pulmonary embolism 
(1.18 95% CI: 0.61–2.31, p = 0.622). Moderate, extensive, 
and severe levels of lung damage were not associated 
with the occurrence of embolism, while the critical 
level of lung damage increased this risk; however, this 
relationship was not statistically significant. In general, 
history of chronic obstructive pulmonary disease (0.48 
95% CI: 0.06–3.90, p = 0.493), arterial hypertension (0.57 
95% CI: 0.13–2.59, p = 0.469), and renal failure (0.88 
95% CI: 0.10–7.76, p = 0.911) were not associated with 

Figure 4 Chest CT-angiography of a 38-year-old patient with no pathological history with a positive PCR for COVID-19 pneumonia. 
Parenchymal window (A, C) shows peripheral foci of condensation. Mediastinal window (B, D) finds a bilateral proximal pulmonary 
embolism (endoluminal defects at the bilateral lobar level) as well as a left pleural effusion.

Figure 5 Thoracic CT angiography of a 42-year-old patient with positive PCR for COVID-19. Parenchymal window in the axial section 
(A) without injection shows peripheral bilateral ‘ground glass’ areas (arrow). The mediastinal window (B) in coronal reconstruction 
(MIP), reveals several bilateral endoluminal defects involving the lobar, segmental, and sub-segmental branches of the pulmonary 
artery (arrow).

LESIONS WORKFORCE FREQUENCY (%)

Frosted glass 224 93.7

Crazy paving 142 59.4

Reverse halo 41 17.2

Traction bronchiectasis 35 15.5

Vascular dilation to the 
crazy paving

27 11.3

Parenchymal 
condensations

18 7.7

Table 2 Distribution according to the type of parenchymal lesion.
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the occurrence of pulmonary embolism. D-dimers were 
only performed in 88 patients (36.82%), so the variable 
could not be included in the fitted model. In multivariate 
analysis, no variable was statistically associated with 
the occurrence of pulmonary embolism. These different 
associations are represented by Table 3.

DISCUSSION

The prevalence of pulmonary embolism in our series was 
18.4%. This confirms the increased nature of pulmonary 
embolism in SARS-CoV2. This result is similar to that 
of Coulibaly, who described 18.2% of cases in patients 
with COVID-19 coming exclusively from intensive care 

units [6]. The high prevalence would be explained, 
according to several studies, by a systemic endothelite 
with a severe attack of the microcirculation, responsible 
for a vasoconstriction and micro-thromboses [7, 8]. 
Our result remains, however, lower than that of certain 
authors of the literature, in particular, Western literature. 
Indeed, and Ventura-Díaz found a higher prevalence 
than ours, of 26% and 33%, respectively [9, 10]. The 
male predominance was also found by Grillet [11] and 
Parrek [12] in, respectively, 70% and 52.6% of cases. This 
result could be explained by the fact that men are more 
affected by COVID-19 infection in the general population 
and die from it more [13]. Table 4 allows a comparison 
of the presence of comorbidities (hypertension and 
diabetes) according to the authors [6, 11, 10, 14, 15, 12]. 

VARIABLES UNIVARIATE BINARY LOGISTIC REGRESSION MULTIVARIATE BINARY LOGISTIC REGRESSION

OR [95% CI] P-VALUE aOR [95% CI] P-VALUE

Sex

Male 1 1

Feminine 1.18 [0.61–2.31] 0.622 1.15 [0.58–2.27] 0.696

Age 1.02 [0.99–1.04] 0.158 1.02 [0.99–1.04] 0.149

History of COPD

No 1 1

Yes 0.48 [0.06–3.90] 0.493 0.46 [0.05–3.90] 0.477

History of hypertension

No 1 1

Yes 0.57 [0.13–2.59] 0.469 0.55 [0.12–2.55] 0.443

RI history

No 1 1

Yes 0.88 [0.10–7.76] 0.911 0.81 [0.09–7.47] 0.851

Severity of parenchymal lesions

Absent/ minimal 1

Moderate 0.45 [0.15–1.33] 0.149 0.46 [0.15–1.39] 0.170

Extent 0.75 [0.29–1.90] 0.538 0.72 [0.28–1.87] 0.496

Strict 0.74 [0.28–1.98] 0.549 0.68 [0.25–1.86] 0.453

Critical 1.34 [0.45–4.04] 0.599 1.25 [0.41–3.84] 0.696

D-dimers

Negative 1 – –

Positive 49.50 [6.23–393.09] <0.001* – –

Table 3 Factors associated with the presence of a pulmonary embolism.

AUTHORS OUR STUDY COULIBALY [6] GRILLET [11] LODIGIANI [10] CUI [14] SILVA [15] PAREEK [12]

Hypertension 7.1 31.8 39 47.2 48 58 60.2

Diabetes 2.1 19 20 22.7 25 23.9 39.6

Table 4 Comparison of the presence of comorbidities according to the authors in percentage.
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In our study, the reason for consultation was dominated 
by dyspnea (58.6%), cough (56.1%), and chest pain 
(40.2%). The reasons for consultation in our study were 
similar to those of Hoda [16] and Chen [17]. D-dimer levels 
were elevated in all cases with pulmonary embolism, 
similar to the results seen by Hoda [16], Leonard-Lorant 
[18], Chen [17], and Helms [19], who associated higher 
D-dimer levels in all cases of COVID-19 field pulmonary 
embolism. A natural increase in D-dimer is observed 
during COVID-19, with a higher tendency in cases of 
pulmonary embolism [17, 6]. Also, our data did not allow 
us to define a precise threshold at risk of occurrence of a 
pulmonary embolism; nevertheless, the level of D-dimers 
constitutes a parameter that can help the practitioner to 
properly prescribe CT angiography, or even anticoagulant 
prophylaxis as recommended by certain studies [12, 19].

The subsegmental seat of the emboli was comparable 
to those described by Leonard-Lorant [18], Chen [17], 
and Robert [20], who detected peripheral localization 
of pulmonary embolism with a respective frequency of 
44%, 70%, and 65.3%.

The high frequency of peripheral pulmonary embolism 
suggests that local thrombosis may play a more important 
role in the development of pulmonary embolism in 
COVID-19, rather than classic thromboembolism in 
patients without COVID-19 [8]. This hypothesis is supported 
by an in vivo chest CT study highlighting an endothelitis 
with local micro-thromboses [21]. Concerning the degree 
of severity of parenchymal involvement, our data differ 
from those of Freund [22] (international multicentre study) 
and from Bompard [2], who found 35% and 51% of severe 
lesions respectively. Would this be due to the low number 
of serious cases received in hospitals in our context?

In univariate analysis, the high level of D-dimer was 
significantly associated with the occurrence of pulmonary 
embolism (p < 0.001), confirmed by several publications 
[17, 14, 23]. Age and classic comorbidities were not 
associated with the occurrence of pulmonary embolism. 
This is similar to the results of Chen, Cui, and Fauvel [17, 
14, 24], suggestting a particular pathophysiological 
mechanism of pulmonary embolism in the context of SARS-
CoV2. Additionally, biomarkers of inflammation, heart 
and muscle damage, liver and kidney dysfunction, and 
clotting measurements were also found to be significantly 
elevated in patients with both severe and fatal COVID-19 
[25]. In multivariate analysis, no variable was statistically 
associated with the occurrence of pulmonary embolism in 
our study. Other large-scale investigations are needed to 
confirm the determinants of this pathology in our context.

CONCLUSION

The prevalence of pulmonary embolism in SARS-CoV2 
is increased, to 18.4%, and generally concerns patients 
admitted to intensive care. Only the high level of D-dimer 
was significantly associated with this thromboembolic 

phenomenon. The dosage of D-dimers is therefore a 
good parameter to help prescribe CT angiography and 
possible anticoagulant prophylaxis.

A large-scale study is necessary to define a precise 
threshold for the level of D-dimers at risk of occurrence 
of a pulmonary embolism.

COMPETING INTERESTS

The authors have no competing interests to declare.

AUTHOR AFFILIATIONS

Bénilde Marie-Ange Tiemtore-Kambou  orcid.org/0000-0002-

3586-260X 

Joseph Ki-Zerbo University, BF; Teaching Hospital Bogodogo, BF

Amadé Ouédraogo 

Joseph Ki-Zerbo University, BF

Siaka Ben Aziz Dao 

Joseph Ki-Zerbo University, BF

Issouf Franck N’dama Sieba 

Teaching Hospital Bogodogo Ouagadougou, BF

Adjirata Koama  orcid.org/0000-0001-5626-3561 

Teaching Hospital Bogodogo Ouagadougou, BF

Idriss Séif Traoré 

Teaching Hospital Bogodogo Ouagadougou, BF

Salifou Napon 

Teaching Hospital Bogodogo Ouagadougou, BF

Wilfried Ouédraogo 

Notre Dame de la paix Polyclinic Ouagadougou, BF

Harouna Desiré Sankara 

Centre D’imagerie Medicale Ouagadougou, BF

Rabiou Cissé 

Joseph Ki-Zerbo University, BF

Éric Dienderé 

Teaching Hospital Bogodogo Ouagadougou, BF

REFERENCES

1. Revel MP, Parkar AP, Prosch H, et al. European Society of 

Radiology (ESR) and European Society of Thoracic Imaging 

(ESTI). COVID-19 patients and the radiology department – 

advice from the European Society of Radiology (ESR) and 

the European Society for Thoracic Imaging (ESTI). EUR 

Radiol. 2020; 30: 4903–4909. DOI: https://doi.org/10.1007/

s00330-020-06865-y

2. Bompard F, Monnier H, Saab I, et al. Pulmonary 

embolism in patients with COVID-19 pneumonia. 

EUR Breathe J. 2020; 56: 2001365. DOI: https://doi.

org/10.1183/13993003.01365-2020

3. Guzik TJ, Mohiddin SA, Dimarco A, et al. COVID-19 

and the cardiovascular system: Implications for risk 

assessment, diagnosis, and treatment options. Cardiovasc 

Res; 2020. DOI: https://doi.org/10.1093/cvr/cvaa106

https://orcid.org/0000-0002-3586-260X
https://orcid.org/0000-0002-3586-260X
https://orcid.org/0000-0002-3586-260X
https://orcid.org/0000-0001-5626-3561
https://orcid.org/0000-0001-5626-3561
https://doi.org/10.1007/s00330-020-06865-y
https://doi.org/10.1007/s00330-020-06865-y
https://doi.org/10.1183/13993003.01365-2020
https://doi.org/10.1183/13993003.01365-2020
https://doi.org/10.1093/cvr/cvaa106


7Tiemtore-Kambou et al. Journal of the Belgian Society of Radiology DOI: 10.5334/jbsr.3021

4. Prokop M, van Everdingen W, van Rees Vellinga T, et 

al. CO-RADS: A categorical CT assessment scheme for 

patients suspected of having COVID-19—Definition and 

evaluation. Radiology. 2020; 296: E97–104. DOI: https://

doi.org/10.1148/radiol.2020201473

5. http://ebulletin.radiologie.fr/covid19.

6. Coulibaly S. Organ dysfunctions during respiratory infection 

linked to SARS-CoV-2 in Mali [Dissertation]: University of 

Sciences, Techniques and Technologies of Bamako; 2020. 

https://www.bibliosante.ml/handle/123456789/4282.

7. Berre A, Marteau V, Emmerich J, et al. Pulmonary 

embolism in COVID-19 patients: Awareness of an 

increased prevalence. Diagn Interv Imaging. 2020; 101(5): 

321–322. DOI: https://doi.org/10.1016/j.diii.2020.04.003

8. Zhang Y, Xiao M, Zhang S, et al. Coagulopathy and 

antiphospholipid antibodies in patients with Covid-19. 

N Engl J Med. 2020; 382(17): e38. Epub 2020 Apr 8. 

PMID: 32268022; PMCID: PMC7161262. DOI: https://doi.

org/10.1056/NEJMc2007575

9. Martínez Chamorro E, Revilla Ostolaza TY, Pérez Núñez 

M, et al. Pulmonary embolisms in patients with COVID-19: 

A prevalence study in a tertiary hospital. Radiology (Engl 

Ed). 2021; 63(1): 13–21. English, Spanish. Epub 2020 Oct 

29. PMID: 33228959; PMCID: PMC7598917. DOI: https://

doi.org/10.1016/j.rxeng.2020.09.011

10. Lodigiani C, Iapichino G, Carenzo L, et al. Humanitas 

COVID-19 Task Force. Venous and arterial thromboembolic 

complications in COVID-19 patients admitted to an 

academic hospital in Milan, Italy. Thromb Res. 2020; 

191: 9–14. Epub 2020 Apr 23. PMID: 32353746; PMCID: 

PMC7177070. DOI: https://doi.org/10.1016/j.jvsv.2020.08.013

11. Grillet F, Behr J, Calame P, Aubry S, et al. Acute 

pulmonary embolism associated with COVID-19 

pneumonia detected with pulmonary CT angiography. 

Radiology. 2020; 296(3): E186–E188. Epub 2020 Apr 23. 

PMID: 32324103; PMCID: PMC7233384. DOI: https://doi.

org/10.1148/radiol.2020201544

12. Pareek M, Singh A, Vadlamani L, et al. Relation of 

cardiovascular risk factors to mortality and cardiovascular 

events in hospitalized patients with Coronavirus Disease 

2019 (from the Yale COVID-19 Cardiovascular Registry). 

Am J Cardiol. 2021; 146: 99–106. Epub 2021 Feb 1. 

PMID: 33539857; PMC ID: PMC7849530. DOI: https://doi.

org/10.1016/j.amjcard.2021.01.029

13. Skrip L, Derra K, Kaboré M, et al. International Journal of 

Infectious Diseases. 2020; 101: 194–200. DOI: https://doi.

org/10.1016/j.ijid.2020.09.1432

14. Cui LY, Cheng WW, Mou ZW, et al. Risk factors for 

pulmonary embolism in patients with COVID-19: A systemic 

review and meta-analysis. Int J Infect Dis. 2021; 111: 

154–163. Epub 2021 Aug 18. PMID: 34418565; PMCID: 

PMC8372457. DOI: https://doi.org/10.1016/j.ijid.2021.08.017

15. Silva BV, Jorge C, Placido R, et al. Pulmonary embolism and 

COVID-19: A comparative analysis of different diagnostic 

models’ performance. Am J Emerg Med. 2021; 50: 526–531. 

Epub ahead of print. PMID: 34547695; PMCID: PMC8423667. 

DOI: https://doi.org/10.1016/j.ajem.2021.09.004

16. Darwish HS, Habash MY, Habash WY. COVID-19 viral 

pneumonia complicated with acute pulmonary embolism: 

A descriptive study. Radiol Res Pract. 2021; 2021: 6649086. 

PMID: 33532097; PMCID: PMC7837788. DOI: https://doi.

org/10.1155/2021/6649086

17. Chen J, Wang X, Zhang S, et al. Characteristics of 

acute pulmonary embolism in patients with COVID-19 

associated pneumonia from the city of Wuhan. Clin Appl 

Thromb Most. 2020; 26: 1076029620936772. DOI: https://

doi.org/10.1177/1076029620936772

18. Helms J, Tacquard C, Severac F, et al. High risk of 

thrombosis in patients with severe SARS-CoV-2 infection: 

A multicenter prospective cohort study. Intensive Care 

Med. 2020; 46(6): 1089–1098. Epub 2020 May 4. PMID: 

32367170; PMCID: PMC7197634. DOI: https://doi.

org/10.1007/s00134-020-06062-x

19. Leonard-Lorant I, Delabranche X, Severac F, et al. 

Acute pulmonary embolism in COVID-19 patients on CT 

angiography and relationship to D-dimer levels. Radiology; 

2020. Accessed April 23, 2020. https://pubmed.ncbi.nlm.

nih.gov/32324102.

20. Kwee RM, Adams, HJA, Kwee TC. Pulmonary embolism in 

patients with COVID-19 and value of D-dimer assessment: 

A meta-analysis. Eur Radiol. 2021; 31(11): 8168–8186. 

Epub 2021 May 9. PMID: 33966132; PMCID: PMC8106765. 

DOI: https://doi.org/10.1007/s00330-021-08003-8

21. Lang M, Som A, Carey D, et al. Pulmonary vascular 

manifestations of COVID-19 pneumonia. Radiol 

Cardiothorac Imaging. 2020; 2(3): e200277. PMID: 

34036264; PMCID: PMC7307217. DOI: https://doi.

org/10.1148/ryct.2020200277

22. Freund Y, Drogrey M, Miró Ò, et al. Association between 

pulmonary embolism and COVID-19 in emergency 

department patients undergoing computed tomography 

pulmonary angiogram: The PEPCOV International 

Retrospective Study. Academy Emerg Med; 2020. DOI: 

https://doi.org/10.1111/acem.14096

23. Quezada-Feijoo M, Ramos M, Lozano-Montoya I, et 

al. Predictive factors of pulmonary embolism in older 

patients with SARS-CoV-2: The OCTA-COVID-19 Study. J 

Clin Med. 2021; 10(13): 2998. PMID: 34279483; PMCID: 

PMC8268742. DOI: https://doi.org/10.3390/jcm10132998

24. Fauvel C, Weizman O, Trimaille A, et al. Critical Covid-19 

France Investigators. Pulmonary embolism in COVID-19 

patients: A French multicentre cohort study. Eur Heart J. 2020; 

41(32): 3058–3068. PMID: 32656565; PMCID: PMC7528952. 

DOI: https://doi.org/10.1093/eurheartj/ehaa500

25. Henry BM, Oliveira MHS, Benoit S, et al. Hematologic, 

biochemical and immune biomarker abnormalities 

associated with severe illness and mortality in Coronavirus 

Disease 2019 (COVID-19): A meta-analysis. Clin Chem 

Lab Med. 2020; 58(7): 1021–1028. DOI: https://doi.

org/10.1515/cclm-2020-0369

https://doi.org/10.1148/radiol.2020201473
https://doi.org/10.1148/radiol.2020201473
http://ebulletin.radiologie.fr/covid19
https://www.bibliosante.ml/handle/123456789/4282
https://doi.org/10.1016/j.diii.2020.04.003
https://doi.org/10.1056/NEJMc2007575
https://doi.org/10.1056/NEJMc2007575
https://doi.org/10.1016/j.rxeng.2020.09.011
https://doi.org/10.1016/j.rxeng.2020.09.011
https://doi.org/10.1016/j.jvsv.2020.08.013
https://doi.org/10.1148/radiol.2020201544
https://doi.org/10.1148/radiol.2020201544
https://doi.org/10.1016/j.amjcard.2021.01.029
https://doi.org/10.1016/j.amjcard.2021.01.029
https://doi.org/10.1016/j.ijid.2020.09.1432
https://doi.org/10.1016/j.ijid.2020.09.1432
https://doi.org/10.1016/j.ijid.2021.08.017
https://doi.org/10.1016/j.ajem.2021.09.004
https://doi.org/10.1155/2021/6649086
https://doi.org/10.1155/2021/6649086
https://doi.org/10.1177/1076029620936772
https://doi.org/10.1177/1076029620936772
https://doi.org/10.1007/s00134-020-06062-x
https://doi.org/10.1007/s00134-020-06062-x
https://pubmed.ncbi.nlm.nih.gov/32324102
https://pubmed.ncbi.nlm.nih.gov/32324102
https://doi.org/10.1007/s00330-021-08003-8
https://doi.org/10.1148/ryct.2020200277
https://doi.org/10.1148/ryct.2020200277
https://doi.org/10.1111/acem.14096
https://doi.org/10.3390/jcm10132998
https://doi.org/10.1093/eurheartj/ehaa500
https://doi.org/10.1515/cclm-2020-0369
https://doi.org/10.1515/cclm-2020-0369


8Tiemtore-Kambou et al. Journal of the Belgian Society of Radiology DOI: 10.5334/jbsr.3021

TO CITE THIS ARTICLE:
Tiemtore-Kambou BM-A, Ouédraogo A, Dao SBA, Sieba IFN, Koama A, Traoré IS, Napon S, Ouédraogo W, Sankara HD, Cissé R, Dienderé 
É. CT-Angiographic Aspects of Pulmonary Embolism on SARS COV-2. Journal of the Belgian Society of Radiology. 2023; 107(1): 22, 1–8. 
DOI: https://doi.org/10.5334/jbsr.3021

Submitted: 21 November 2022     Accepted: 23 February 2023     Published: 04 April 2023

COPYRIGHT:
© 2023 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 
International License (CC-BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original 
author and source are credited. See http://creativecommons.org/licenses/by/4.0/.

Journal of the Belgian Society of Radiology is a peer-reviewed open access journal published by Ubiquity Press.

https://doi.org/10.5334/jbsr.3021
http://creativecommons.org/licenses/by/4.0/



