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Abstract

We report the first surgical series of patients developing pleural empyema after severe bilateral interstitial lung disease in confirmed severe
acute respiratory syndrome coronavirus 2 infection. The empyema results in a complex medical challenge that requires combination of
medical therapies, mechanical ventilation and surgery. The chest drainage approach was not successful to relieve the symptomatology
and to drain the excess fluid. After multidisciplinary discussion, a surgical approach was recommended. Even though decortication and
pleurectomy are high-risk procedures, they must be considered as an option for pleural effusion in Coronavirus disease-positive patients.
This is a life-treating condition, which can worsen the coronavirus disease manifestation and should be treated immediately to improve
patient’s status and chance of recovery.
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INTRODUCTION

Since December 2019, several cases of unknown-origin pneumo-
nia started to be diagnosed in Wuhan, China. One month later,
The World Health Organization [1] recognized the responsible
pathogen as the 2019 novel coronavirus 2. The associated respi-
ratory manifestation was later named as the severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) and the outbreak
was named as coronavirus disease 2019 (COVID-19). The

disorder became rapidly a worldwide pandemic emergency and,
at the end of May 2020, there were more than 5 million cases
worldwide and 346.000 deaths [1].

The most common symptoms reported were fever, dry cough
and tiredness. About 20% of patients became seriously ill, requir-
ing hospitalization for difficulty in breathing.

With growing global concerns about the COVID-19 out-
break, still many disease-related information and guidelines
for clinical management are missing. We report 3 cases of

Figure 1: Computed tomography scan showing (A) bilateral ground-glass opacities and consolidation, (B) coronavirus disease 2019 bilateral pneumonia manifestation
and (C) persistent pneumothorax.
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pleural empyema after bilateral interstitial COVID-19 pneu-
monia, presenting a complex medical challenge. The treat-
ment required the combination of medical and surgical
therapy.

PATIENTS AND METHODS

Case 1

A 60-year-old male, non-smoker with a history of chronic car-
diac disease, hypertension and obstructive sleep apnoea syn-
drome was referred to the emergency room for desaturation and
dyspnoea during COVID-19 emergency. He was prescribed with
3 g/day of paracetamol for diffuse myalgia without fever.

Blood tests showed elevated level of C-reactive protein
(150 mg/l), Serum Glutamic Pyruvic Transaminase of 87 Unit/l
and a decreased lymphocyte count (0.60 � 109/l). Physical exam-
ination revealed bilateral wheezing with a heart rate of 119 bpm,
respiratory rate of 24 breaths/min and oxygen saturation in the
range of 70–80% under oxygen mask at 15 l/min.

Chest X-ray and thorax ultrasound showed bilateral ground-
glass opacities and consolidations. Arterial blood gas analysis
revealed partial respiratory failure with respiratory alkalosis, pH
of 7.49, an oxygen partial pressure of 7.0 kPa, carbon dioxide par-
tial pressure of 4.39 kPa and bicarbonates concentration of
25 mmol/l.

The reverse transcription polymerase chain reaction for
COVID-19 test was positive. The patient was transferred to the
general intensive care unit, intubated and ventilated in controlled
volume. Hydroxychloroquine was administered for 4 days with
Tocilizumab 800 mg. Due to the development of acute kidney in-
jury, hemofiltration was required for 2 days until normalization
of kidney function.

In the next few days, after Meropenem and Linezolid therapy,
we observed clinical and radiological improvement and the re-
turn of spontaneous breathing.

However, 3 days after discharge, the patient was readmitted
because of dyspnoea, desaturation and need of high-flow oxygen
therapy. Chest X-ray and computed tomography scan (CT scan)

showed left pleural effusions, bilateral ground-glass opacities and
consolidation in the left lower lobe (Fig. 1A). He immediately
started on Piperacillin/Tazobactam therapy, which was later
changed to Vancomicin. A chest tube insertion was required,
showing evidence of purulent material.

Due to an increase of the inflammation indexes and the ab-
sence of clinical recovery, a left thoracotomy was indicated to
achieve decortication and pleurectomy. The aim of the proce-
dure was to clean the pleural cavity from the presence of grossly
purulent pleural fluid, which turned out negative at microbiologi-
cal evaluation. The procedure was successfully performed with-
out any perioperative complication.

After the procedure, we observed a progressive clinical and ra-
diological improvement with reduction in the inflammation indi-
ces that allowed discharge. He was tested negative after 47 days
of COVID-19 infection. At the last follow-up, the patient was in
good conditions without any further complication.

Case 2

A 50-year-old male, with a history of hypertension and type-2 di-
abetes was referred to our Department for cough, desaturation,
dyspnoea, dysphagia and high fever during the previous 4 days.

Blood tests showed a C-reactive protein of 161 mg/l, Serum
Glutamic Pyruvic Transaminase of 87 U/l and a decreased lym-
phocyte count to 0.40 � 109/l. Chest X-ray evidenced bilateral
peripheral infiltrates. Arterial blood gas analysis revealed partial
respiratory failure with 7.45 pH, oxygen partial pressure 8.0 kpa,
carbon dioxide partial pressure 4.14 kpa and bicarbonates con-
centration of 21 mmol/l.

Vital signs were heart rate 119 bpm, respiratory rate of
24 breaths/min and oxygen saturation in the range of 70–80%
under oxygen mask at 15 l/min. Physical examination revealed
bilateral wheezing. He was immediately tested and was positive
for 2019 novel coronavirus.

Hydroxychloroquine and lopinavir/ritonavir were administered
for 6 days together with Tazobactam.

At the end of the treatment, imaging exams showed left pleural
empyema; therapy with Imipenem/Cilastatine was immediately

Figure 2: (A) Wedge excision of the lung showing severe acute and fibrinous pleuritis with granulation tissue and oedema of the intersegmental septa (original magni-
fication �15). (B) Subpleural lung parenchyma without significant histological changes, in particular without signs of diffuse alveolar damage (original magnification
�200).
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administered. Bacteriological examination and polymerase chain
reaction result were negative, and a chest tube was positioned;
however, inflammation indices continued to raise without any
symptom relief.

CT scan revealed left pleural effusions and a consolidation in
the left lower lobe (Fig. 1B). After multidisciplinary discussion, the
patient was candidate to left thoracotomy for pleural
decortication.

In the postoperative days, the bacteriological examination
revealed the presence of Pseudomonas aeruginosa and Actino
myces odontolyticus resistant to Tazocin, Ceftazidime and
Cefepime. Moreover, the blood cultures were positive for
Finegoldia magna species.

The patient was treated with Meropenem 2 g/3 times/day until
the infection resolved; he was later discharged to a rehabilitation
centre. At the last follow-up, the patient had recovered from
SARS-CoV-2 infection (total positivity 45 days) without any fur-
ther complication.

Case 3

A 72-year-old male was referred to our Department after 14 days
of fever and cough. The X-ray examinations revealed bilateral pe-
ripheral infiltrates. The blood examinations showed C-reactive
protein 68 mg/l and 1.03 � 109/l lymphocyte. The arterial blood
gas analysis evidenced respiratory insufficiency with an oxygen
partial pressure of 8.2 kPa. Moreover, an acute kidney injury was
revealed by renal ultrasound.

He was tested for 2019 novel coronavirus and the result was
positive with bilateral pneumonia manifestation. Due to wors-
ening clinical conditions, he was immediately started on Co-
Amoxicillin treatment without any improvement. An invasive
intubation with Venturi mask was required (at 60% level) and
later, an orotracheal intubation and invasive mechanical
ventilation.

In the next few days, the manifestation was worsening and a
culture from the bronchial aspirate was performed. The pleural
puncture showed the presence of P. aeruginosa, for which
Tobramycin, Colistin and Ciprofloxacin were administered.

Imaging investigations showed a persistent pneumothorax re-
quiring chest tube placement (Fig. 1C). Missed resolution of
pneumothorax was possibly the expression of a pleural fistula in
a context of necrotic lung due to pleural empyema. Thus, the pa-
tient underwent left thoracoscopy with pleural decortication and
lingula wedge resection. Histology showed severe acute and fibri-
nous pleuritis with granulation tissue and oedema of the inter-
segmental septa (Fig. 2A); the subpleural lung parenchyma was
normal (Fig. 2B).

The postoperative days were normal and with progressive im-
provement of both symptomatology and follow-up imaging.
Nowadays, the patient’s saturation is normal, without the need of
oxygen support. He became negative for SARS-CoV-2 infection
after 70 days.

DISCUSSION

Since February 2020, during COVID-19 outbreak, the Ticino
area has recorded a total of 3561 patients who were positive
for SARS-CoV-2 infection, among whom 160 required intensive
care. The total number of patients discharged as still positive

for the infection was 929; instead, 350 died due to COVID-19
[2].

Pleural effusion is an uncommon complication of Covid-19
infection [3]. Zhang et al. [4] examined 34 consecutive COVID-
19 patients and reported only 1 case with pleural effusion.
Another study [5] reported the absence of pleural empyema at
the beginning of the symptomatology, but an increase of the
cases during the clinical course of the disease. Guidelines for
the treatment of pleural empyema in COVID-19 patients are
still absent. In case of lower respiratory tract infection, the virus
generates a strong inflammatory response with pro-
inflammatory cytokines release, oxidant stress and damage of
alveolar epithelium. In addition, viral vasculitis, microvascular
pulmonary thrombosis and embolism have been described [6].
The combination of severe inflammatory syndrome with the
onset of reactive pleural effusion, and the exposure to severe
risk factors as the prolonged intubation, might have facilitated
the bacterial superinfection and the consequent developing of
pleural empyema.

Currently, surgical treatment of pleural empyema in COVID-19
patients is not yet described in literature due to the reduced
number of cases and possibly due to the risk grade of the proce-
dure. Moreover, for the acute Middle East Respiratory Syndrome,
which has similar manifestation to SARS-CoV-2, they represent a
poor prognostic indicator [7].

Thoracic empyema has been considered a surgical disease,
with open decortication as the most definitive method of treat-
ment [8] and non-operative management being associated with
higher risk of mortality compared with surgical decortication [9].
In our series, all patients were intubated and operated on a mean
of 7 cmH2O peak pressure of ventilation and a mean of 70%
FiO2. All had invasive ventilation in intensive care unit which is
associated with ventilator-associated pneumonia [10]. The mean
length of ICU and hospital stay was 11 and 26 days, respectively.
All patients had within 4 weeks of their admission a new test in
order to confirm negative result. All pleural fluids and/or biopsies
sent for microbiology tests were negative for SARS-CoV-2
infection.

This is the first case series of COVID-19 patients with surgically
resolved pleural empyema. Considering that this is a rare but
possible complication, we want to underline the importance of
clinical and radiological surveillance and laboratory testing in
individuals with recent diagnosis of SARS-CoV-2. Moreover,
these results suggest that it is worth investing in surgical ap-
proach considering pleural effusion, together with SARS-CoV-2
manifestation, is a life-threatening condition.
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