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Salvage Lobectomy to Treat hydroxychloroquine was initiated. Noninvasive respira-
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We report a case of necrotizing severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) pneumonia
complicated by a bronchopleural fistula and treated by
decortication and salvage lobectomy. Owing to the un-
known characteristics of the underlying SARS-CoV-2
infection, treatment of the abscess and bronchopleural
fistula was delayed. This may have resulted in further
deterioration of the patient, with ensuing multiple organ
dysfunction. Complications of SARS-CoV-2 pneumonia,
such as a bacterial abscess and a bronchopleural fistula,
should be treated as if the patient were not infected with
SARS-CoV-2.

(Ann Thorac Surg 2021;111:e241-3)
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severe acute respiratory distress syndrome (ARDS)
Aevolves in 3% to 5% of patients infected with severe
acute respiratory syndrome coronavirus (SARS-CoV-2),
requiring endotracheal intubation and mechanical venti-
lation. Respiratory viral infections are known to predis-
pose to bacterial coinfections. These may result in
empyema and other destructive lung infections. Admin-
istration of antiinflammatory drugs, such as steroids, may
facilitate this.

A 36-year old White woman presented to the emergency
department with cough, fever, and thoracic pain. She was
8 weeks pregnant, and the diagnosis of SARS-CoV-2 had
been confirmed 4 days earlier by reverse transcription-
polymerase chain reaction assay of a nasopharyngeal
swab. Blood test revealed mild C-reactive protein in-
crease (47 mg/L), hyperleukocytosis (20,200/mm3) with
lymphopenia, and acute kidney injury (creatinine clear-
ance of 52 mL/min/1.73m2). Blood gas analysis showed
compensated lactic acidosis (pH 7.47; lactate, 3.7 mmol/L),
a PO2 of 69.80 mm Hg, and a PCO2 of 28.40 mm Hg. There
was a patchy infiltration of the right lung on chest
roentgenogram, suggestive for infection.

The patient was admitted to the intensive care unit.
Empiric treatment with ceftriaxone and
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tory support was provided by a high-flow nasal canula.
Restrictive fluid management and blood pressure control
by noradrenaline was started.
A computed tomographic (CT) scan revealed an

extensive pneumonia with bilateral, multiple areas of
consolidation, necrosis, and cavity formation in the right
upper lobe (Figure 1). Fiberoptic bronchoscopy with
bronchoalveolar lavage and biopsy was performed. Cul-
tures were positive for Streptococcus mitis and Candida
albicans. Empirically initiated ceftriaxone was switched to
vancomycin and fluconazole.
A spontaneous miscarriage occurred early during

hospitalization. On day 9, the patient’s clinical condition
deteriorated rapidly with necessity of high-flow nasal
oxygen therapy at 100% fraction of inspired oxygen. An
attempt at prone ventilation during noninvasive ventila-
tion was unsuccessful, and the patient was sedated and
intubated. Piperacillin/tazobactam was administered.
Because of a hyperinflammatory syndrome, high-dose
methylprednisolone was started.
Notwithstanding, refractory hypoxia worsened and

became associated with hypercapnic failure. The next day
she was placed on veno-venous extracorporeal mem-
brane oxygenation (VV-ECMO). Cultures of endotracheal
aspirate and bronchoalveolar lavage fluid were positive
for extended-spectrum b-lactamase–producing Escher-
ichia coli. Based on the antibiogram, antibiotics were
changed to the combination of vancomycin and temo-
cillin. Acyclovir was empirically added to cover potential
opportunistic herpetic infections.
The deterioration of the ARDS also resulted in a pro-

nounced coagulopathy with thrombocytopenia, which
complicated the management of the anticoagulation for
the VV-ECMO.
A CT scan repeated on day 20 showed a moderately

large, right hydropneumothorax with leftward shift of the
mediastinal structures. Two chest tubes were placed, with
immediate drainage of 900 mL of blood and moderate air
leak. Severe anemia developed 2 days later, with persis-
tent need for transfusion. CT images showed a large
hemothorax on the right side with compression atelec-
tasis of the upper, middle, and lower lobe and consoli-
dation of the entire right lung. The necrotic cavity in the
right upper lobe remained unchanged.
Proning of the patient on VV-ECMO could not resolve

the compression atelectasis of the right lung, and bron-
choscopy could not detect any endobronchial hemor-
rhage. The administration of heparin was paused, which
had its own risks because of the prothrombogenic nature
of the SARS-CoV-2 infection and the VV-ECMO circuit.
As a result of the progressive deterioration with sus-

picion of active bleeding and the lack of other therapeutic
options, emergency right thoracotomy was eventually
performed on day 27. During thoracotomy, a massive
hemothorax and a large abscess in the upper lobe was
found. On opening of the abscess, there was a central
bronchopleural fistula. Owing to the size of the fistula and
poor quality of the surrounding tissues, closure was not
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Figure 1. Chest computed tomographic scan shows the presence of
bilateral, multiple areas of consolidation with extensive necrosis and
abscess formation (5.8 � 5.6 cm) in the right upper lobe.
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possible. An extensive decortication and right-sided up-
per-lobe resection were performed.

Hemodynamic instability and ongoing blood loss
through the chest tubes warranted a revision that same
night. There was only diffuse oozing because of coagu-
lation derangements (mainly low fibrinogen levels), and
the thoracic cavity was packed. After this intervention, the
patient’s hemodynamics significantly improved. The pa-
tient underwent repeat thoracotomy and removal of the
packs 3 days later. When we retrospectively reviewed the
CT images, we were able to identify the bronchopleural
fistula arising from the posterior wall of the abscess cavity
(Figure 2).

Histopathologic examination revealed diffuse alveolar
damage in the acute and organizing phase and a large
necrotic abscess. Intraoperative cultures remained
negative.

On day 31, weaning from ECMO was initiated. A tra-
cheostomy was placed 2 days later to support weaning
from mechanical ventilation. This was complicated by
Figure 2. Retrospective review of the computed tomographic scan
shows a bronchopleural fistula arising from the posterior wall of the
abscess cavity.
bleeding, initially treated with pharyngeal packing but a
complete obstruction of the trachea by blood clots ulti-
mately required surgical revision. On day 40, after 20 days
on ECMO, she was successfully decannulated and sepa-
rated from ECMO, and weaning from mechanical venti-
lation was initiated. The chest drains were removed on
day 47 and day 51. Removal of the tracheostomy was only
possible after intensive physiotherapy for severe muscle
weakness acquired in the intensive care unit after 48 days
of mechanical ventilation. The patient was discharged to a
non coronavirus disease 2019 ward 59 days after being
admitted to the hospital.
Comment

A hydropneumothorax developed in our patient due to a
bronchopleural fistula that occurred as a complication of
an extensive necrotizing SARS-CoV-2 pneumonia.
Necrotizing pneumonia with secondary bronchopleural
fistula and hydropneumothorax is a rare complication.
Goursaud and colleagues1 described a severe necro-

tizing pneumonia caused by SARS-CoV-2 and treated
with ECMO. They reported the development of hemor-
rhagic shock related to a spontaneous left hemothorax.
Treatment consisted of thoracic drainage and massive
blood component transfusion. Despite these therapeutics
and other supportive measures, the patient died of vas-
oplegic refractory shock with multiple organ failure
related to a major systemic inflammatory response
syndrome.
In critically ill patients with SARS-CoV-2, significant

abnormalities in coagulation parameters have been re-
ported.2 Emphasis has been placed on prevention of
thromboembolic complications by prophylactic treatment
with low-molecular-weight heparin.3 Although the inci-
dence of hemorrhagic complications in patients with
SARS-CoV-2 appears to be low, we noticed several
bleeding complications. We therefore support the sug-
gestion of Goursaud and colleagues1 that ECMO and
escalated doses of anticoagulation for thromboembolic
event prophylaxis in severe SARS-CoV-2 patients must
be considered with caution.
We report SARS-CoV-2 pneumonia treated with

ECMO and ultimately decortication and salvage lobec-
tomy. Aiolfi and colleagues4 reported the management of
persistent iatrogenic pneumothorax with thoracoscopy
and bleb resection in 2 intubated SARS-CoV-2 patients.
However, after a thorough and comprehensive literature
search, we found no other reports of surgical treatment of
complicated SARS-CoV-2 pneumonia. Although we do
not recommend this treatment as a first-line option,
decortication and salvage lobectomy were successful as
salvage therapy.
In conclusion, complications of a severe viral pneu-

monia, such as bacterial superinfection, abscess forma-
tion, and bronchopleural fistula, need to be promptly
treated. It appears that SARS-CoV-2 infection should
not play a determining factor in delaying necessary
treatments because it only allows multiple organ failure
to further develop.
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