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Dear Editor,

From the 23rd of February 2020, corresponding to the
beginning of stage 1 epidemic outbreak in France, to the
5th of May, 25 patients (men: 24/25; 96%) with a mean age
of 57 & 17 years [16-84] had bronchial artery emboliza-
tion (BAE) for severe hemoptysis (SH). All BAE was
performed in a decontaminated positive pressure angiog-
raphy suite. COVID-19 patients followed a specific path-
way including a dedicated intensive care unit (ICU) and
elevator. In addition, staff had personal protective equip-
ment including a FFP2 mask, gown, goggles and shoe
protection and a face shield [1].

A total of 4 men with 7 BAE had positive COVID-19
RT-PCR (Tables 1, 2), and 3 patients had severe acute
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respiratory syndrome (SARS-CoV-2). Subpleural and
inferior bilateral ground-glass opacities with crazy-paving
suggesting COVID-19 were found in 3 patients with
< 50% of pulmonary involvement in one patient and
> 75% in 2 patients. Bronchial arteries enlargement was
seen in 3 patients, and 3 patients had consolidation; no
patient had alveolar hemorrhage compared to 17 (17/21;
81%) non-COVID-19 patients (p = 0.005, Chi-square test)
(Fig. 1). Of all, 71% of BAE was performed under general
anesthesia for COVID-19 patients, and none in the non-
COVID-19 group (p < 0.01, Chi-square test). Micro-
spheres were the most common embolization material,
87% and 71% respectively. Pulmonary shunt was more
frequent in COVID-19 (71% vs. 17%, p < 0.01, Chi-
square test) (Fig. 2).

Embolization of all eutopic and heterotopic bronchial
arteries was performed in 86% of COVID-19 patients
during the first BAE, and 24-h clinical efficacy was 75%
and 100% after a second BAE. Thirty-day mortality was
10% (2/21) in the non-COVID-19 group and 0% in the
COVID-19 group. No complication related to BAE was
reported. The mean ICU length of stay was superior in
COVID-19 patients 23 £ 8 days [13-32] versus
12 + 14 days [1-46] (p = 0.007, Student ¢ test).

This case series is the first describing clinical, imaging
and outcome of SH and COVID-19 treated with BAE. One
patient had bronchiectasis and COVID-19; conversely, the
3 others with SARS-COV-2 had no bronchial or pulmonary
condition favoring SH, suggesting the role of COVID-19 in
pulmonary parenchyma injury responsible for SH. Of note,
all SARS-COV-2 patients had heparin for deep venous
thrombosis prophylaxis favoring SH.
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Table 1 Patients characteristics

COVID 19
(n=4

Age
Men

BMI (kg m?)
Diabetes

Hypertension

Smoking habit

Hemoptysis quantity

Optic fibroscopy

Etiology of hemoptysis

Idiopathic

Infection

Bronchiectasis

Cancer

Tuberculosis
Other

Days since the beginning of COVID-19 symptoms
Days since the beginning of stage 1 pandemic

Enhanced CT
Alveolar hemorrhage

Condensation

Dilated bronchial arteries

Pulmonary artery lesion

COVID-19 imaging features

Extent of COVID-19 imaging features
< 10%
10-25%
25-50%
50-75%
> 75%

55 + 6 [47-63]

4 (4/4; 100%)
25.18 £ 5.6 [19-31]
2 (2/4; 50%)

3 (3/4; 75%)

250 & 41 [200-300]
4 (4/4;100%)

3 (3/4; 75%)
1 (1/4; 25%)

21 + 15 [2-34]
40 + 16 [18-53]
4 (4/4; 100%)
3 (3/4; 75%)
3 (3/4; 75%)

3 (3/4; 75%)

1 (1/4; 25%)
1 (1/4; 25%)
1 (1/4; 25%)

Table 2 Results of embolization

COVID-19
(n=T7)

General anesthesia
Number of bronchial arteries embolized
Type of embolic material
Microspheres
Coils
Onyx
Immediate technical success
Pulmonary shunt
Bronchial-medullary anastomoses
Dilated bronchial arteries

Pulmonary artery lesion

5 (5/7; 711%)
2.5 + 0.6 [2-3]

5 (5/7; 71%)
1 (1/7; 14%)
1 (1/7; 14%)
6 (6/7; 86%)
5 (5/7; T1%)
6 (6/7; 86%)
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Characteristics of BAE were similar between groups
suggesting the absence of influence of COVID-19 on the
catheter or embolic material choice. COVID-19 patients
did not demonstrate localized alveolar hemorrhage on CT.
However, COVID-19 imaging features and alveolar hem-
orrhage overlap and may lead to misinterpretation. Con-
sequently, the performance of chest CT to identify and
localize the bleeding site may be hampered [2]. Localiza-
tion of hemoptysis should, thus, solely be based on the
results of fibroscopy.

At angiography, COVID-19 patients demonstrated more
frequently pulmonary shunts. This may be the result of
distal microembolisms in pulmonary arteries [3]. The
pulmonary alveolus vascular supply may then be supported
by bronchial arteries, favoring an antegrade bronchial—
pulmonary shunt [4].

Thanks to a dedicated COVID-19 pathway and strong
safety guidelines, no chances were lost for COVID-19 and
non-COVID-19 patients, making possible the practice of
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Fig. 1 Contrast-enhanced chest computed tomography at the arterial
phase in a 63-year-old patient with severe acute respiratory syndrome
due to coronavirus 2019. A Chest CT demonstrates goggle-glass
opacities with crazy-paving (white arrow), posterior condensation in

Fig. 2 Digital subtractive angiography of right intercostobronchial
artery. Selective catheterization demonstrates dilated bronchial artery
with antegrade filling of the right upper lobe pulmonary artery,
consistent with a bronchial-pulmonary arterial shunt

emergency interventional radiology (IR). In our study,
COVID-19 infection status in the first positive patient was
unknown and safety guidelines were neglected. He was
possibly responsible for the contamination of two members
of the IR staff. Of interest, the conversion of positive to
negative pressure room during infectious airborne disease
outbreak should be considered to limit the pathogen dis-
persion to personnel working in adjacent areas [5].
Management of SH in COVID-19 patients with BAE
was feasible and efficient. However, respect of safety
guidelines is of utmost importance to protect the IR staff.
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the right upper lobe (white star) and a filling of the proximal right
bronchus with hemorrhagic material (white arrowhead). B Chest CT
demonstrates dilated bronchial arteries related to bronchial
hypervascularization
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