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SUMMARY

Introduction Over the last few months the coronavirus disease 2019 (COVID-19) pandemic has cre-
ated overwhelming challenges for physicians around the world. While much has been described in the
literature about lung infiltrates and respiratory failure associated with infection of coronavirus 2 (SARS-
CoV-2), pneumothorax is reported as a rare (a rate of 1%) but a life-threatening complication of COVID-19
pneumonia. Late bilateral spontaneous pneumothorax has been described in few cases. The aim of the
report is to consider pneumothorax as a possible complication of COVID-19 pneumonia, which is also
one of the causes of respiratory deterioration and potentially fatal outcome in these patients.

Case outline This article describes the clinical course of the patient who tested positive for SARS-CoV-2 on
reverse-transcriptase polymerase chain reaction (RT-PCR) testing of nasopharyngeal and oropharyngeal
swab specimens and who presented with COVID-19 pneumonia complicated by bilateral, spontane-
ous pneumothorax, pneumomediastinum and subcutaneous emphysema. He had no underlying lung
disease nor risk factors for pneumothorax, except administered non-invasive ventilation/continuous
positive airway pressure during first hospitalization. The patient was successfully treated with surgical
(chest drainage, thoracoscopy and pleural abrasion) and non-surgical methods (by application of drugs
and other supportive therapies).

Conclusion This review demonstrates that the possibility of a late pneumothorax should be kept in mind
in patients with, or recovering from, COVID-19 disease with progressive dyspnea. The timely diagnosis

and management of pneumothorax will reduce COVID-19 associated mortality.

Keywords: COVID-19; complications; management

INTRODUCTION

Coronavirus disease 2019 (COVID-19), caused
by severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2), has been recognized
as a worldwide pandemic [1]. COVID-19 is a
systemic infectious disease. This infection has a
broad spectrum of presentations that can range
from asymptomatic disease to fatal acute respi-
ratory distress syndrome (ARDS) with death
due to multi-organ failure [2].

Initial chest X-ray (CRX) may be normal but
patients may later develop radiological signs of
COVID-19 pneumonia. In critically ill patients
with marked respiratory symptoms, CRX can
be diagnostic for COVID-19 pneumonia. Some
patients with PCR confirmed COVID-19 infec-
tion had changes on initial computed tomogra-
phy (CT) and radiographs were false negative.
Therefore, these imaging methods can help
both in diagnosis and in the management of
COVID-19 patients [3, 4].

The important causes of sudden respiratory
deterioration associated with COVID-19 pneu-
monia are ARDS, pulmonary embolism and
pneumothorax. They need a prompt diagnosis
and intervention in order to reduce COVID-19

associated mortality [5, 6]. The aim of the re-
port is to consider pneumothorax as a possible
complication of COVID-19 pneumonia, which
is also one of the causes of respiratory deterio-
ration and potentially fatal outcome in these
patients.

CASE REPORT

We report a case of a 47-year-old white male
with no history of pulmonary disease, non-
smoker, weightlifter (BMI 30.7), who presented
with symptoms of muscle and joint pain, mal-
aise, and hemoptysis five days prior to hospi-
talization. On admission day, he developed a
fever up to 38°C (100.4°F) and dyspnea. CRX
revealed signs of bilateral pneumonia, O2 satu-
ration 94%, heart rate 80/minute, leucopenia
3.06 x 109 and C-reactive protein 65.7 mg/L.
Nasopharyngeal and oropharyngeal swab for
COVID-19 PCR testing were positive. On the
second day of hospitalization, he was trans-
ferred to Intensive care unit (ICU) due to re-
spiratory failure, where non-invasive ventila-
tion/continuous positive airway pressure was
administered. After detection of high levels of
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Figure 1. Chest computed tomography scan on admission; red ar-
rows show bilateral pneumothorax; blue arrow shows subcutaneous
emphysema

IL-6, tocilizumab was administered during the second
and third day of ICU treatment in doses of 8 mg/kg. Total
length of ICU treatment was 10 days. After stabilization
of respiratory function (arterial SO, 98% on 4/L min of
0,) COVID-19 PCR testing was repeated negative in two
samples. During the hospitalization he was treated with
dexamethasone 6 mg/24h for 10 days. Piperacillin/tazo-
bactam was discontinued on the 14th day. On the 20th
day of hospitalization, severe dyspnea was reported with
CRX showing signs of complete left sided pneumothorax.
Chest tube No. 22F was inserted and connected to water
seal and active suction of -20 cm H,O. After placement
of chest tube there were no signs of air leak, so the drain
was removed on the fifth day after placement, with fully
expanded lungs on CRX. He was discharged after 25 days
of hospitalization.

The day after he was discharged, the patient developed
signs of severe dyspnea. Chest CT showed complete bilat-
eral pneumothorax (Figure 1).

After admission to the thoracic surgery clinic, bilat-
eral chest drainage was performed with 22F chest tubes.
The chest tubes were connected to water seal and active
suction -20 cm H,O with severe bilateral air leakage and
hemorrhagic secretion up to 200 ml/24h in combination
with necrotic detritus. Initial CRX after drainage showed
complete lung expansion. Due to the prolonged air leak
on the right chest drain, control chest CT was performed
on day 11 of admission (Figure 2).

CT described a full expansion of the left lung, partial
right sided pneumothorax, subcutaneous emphysema,
mediastinal Maclin effect and signs of bilateral ground
glass opacity in regression. The left chest tube was clamped
for 24 hours on day 12 after no signs of air leak was pres-
ent for three days. Left sided chest tube was removed on
day 13. Right sided chest tube was connected to Medela
Thopaz pump -2kPa (Medela HQ., Baar, Switzerland) with
air loss measuring in range from 10-80 ml/min. On day
15, the air leak stopped, but CRX showed signs of complete
right sided pneumothorax. Inactive right sided chest tube,
blocked with necrotic detritus, was removed and drainage
was performed with chest tube No. 24F. Due to the pro-
longed and severe air leak after the drainage, accompanied
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Figure 2. Chest computed tomography scan after bilateral chest tube
placement; black arrows show chest tubes; the blue arrow shows sub-
cutaneous emphysema; the red arrow demonstrates the Macklin effect
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Figure 3. Video-assisted thoracoscopic surgery procedure; red arrows
show necrotic posteriors segments with bullae; the blue arrow shows
fibrin deposits on visceral pleura; the yellow arrow shows inflamed
parietal pleura

with the complete lung collapse on CRX, the patient was
operated in general anesthesia on day 15 of hospitalization.
Uniportal right sided video-assisted thoracoscopic surgery
was performed. During the operation signs of partial ne-
crosis of S2, S6, and S8-10 lung segments were detected,
with fibrin deposits on visceral pleura (Figure 3).

No obvious spots of air leak were detected. Complete
abrasion of parietal pleura was performed with placement
of two chest tubes No. 28F. Samples of parietal pleura were
sent to pathophysiology: acute purulent inflammation of
the pleura. On the first postoperative day there were no
signs of air leak. CRX showed fully expended lungs. On
the seventh postoperative day one chest tube was removed.
The following day the second chest tube was clumped for
24 hours. CRX showed signs of full lung re-expansion, so
the following day the last chest tube was removed. He was
discharged after 25 days of rehospitalization.

Three months after discharge control chest CT was per-
formed (Figure 4): No signs of pneumothorax and pneu-
momediastinum. Complete regression of ground-glass
opacification with few reticular intestinal lesions in regres-
sion. SARS-CoV-2 IgM and IgG antibodies were present.
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Figure 4. Control chest computed tomography scan three months
after discharge

Written consent to publish all shown material was ob-
tained from the patient.

DISCUSSION

Radiology frequently shows typical changes of COVID-19
pneumonia [4]. Chen et al. [7] first reported pneumo-
thorax as a rare radiologic feature in 1% of patients with
COVID-19. Late bilateral spontaneous pneumothorax
has not yet been widely reported in the literature [6, 8].
Patients can develop pneumothorax at different stages
of the COVID-19 disease course [9]. It is important to
consider the diagnosis of pneumothorax in COVID-19
patients, if there is a sudden increase in work of breathing,
decreased oxygen saturation, or the patient complains of
chest tightness. In case of sudden deterioration, urgent
CRX, ultrasound or computed topography scan should
be done, and expert help sought [6, 7, 8].

Like many other authors, we believe that the combina-
tion of severe inflammation and prolonged duration of
illness in COVID-19 patients contributed to the pulmo-
nary parenchymal injury (degenerative changes in the lung
parenchyma) in patients with the development of air leaks
leading to pneumothorax, and/or pneumomediastinum,
and subcutaneous emphysema [10, 11, 12]. The lungs of
patients with COVID-19 who have significant intersti-
tial involvement appear physiologically small, with low
compliance and reduced elasticity. This thickened, stiff
tissue makes it difficult for the lungs to work properly, and
sustained-pressure ventilation may be necessary to obtain
acceptable gas exchanges. In this setting, parenchyma is
prone to rupture, with consequent risk of pneumothorax
[10]. In some cases, progression to ARDS causes diffuse
alveolar damage and a pro-inflammatory cytokine storm,
which can induce alveolar rupture and the development a
new lesion - pneumatoceles and pneumothorax [13, 14].
Likewise, severe airway inflammatory damage from the
release of cytokines in COVID-19 can lead to weakening
of the bronchial walls [15].

The most common causes of pneumothorax in respi-
ratory infection have been associated with barotraumas
in mechanically ventilated patients or increased airway
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pressure due to ARDS. Pneumothoraxes that developed in
patients with COVID-19 and ARDS have been attributed
to the same etiologies [5, 16]. Endotracheal intubation
and mechanical ventilation are known to cause iatrogenic
pneumomediastinum, subcutaneous emphysema, and
pneumothorax [5, 16]. Our patient did not have ARDS
based on criteria and was not intubated. He developed
both a severe pneumonia and unilateral pneumothorax,
and later in the course of the disease bilateral pneumotho-
rax, which may be a consequence not only of COVID-19
pneumonia, but also as a consequence of non-invasive
ventilation/continuous positive airway pressure applica-
tion. Although pneumothorax can be a complication of
positive airway pressure in patients with ARDS receiving
mechanical ventilation, most of the COVID-19 patients,
did not receive any form of ventilation pneumothorax [5].
The diffuse alveolar damage seen in both ventilated and
unventilated COVID-19 patients may cause development
of bullae and create predisposition for pneumothorax in
different stages of disease [5, 9, 17].

The pathogenesis of pneumomediastinum follows the
so-called “Macklin effect”. The Macklin effect seen on tho-
racic CT suggests that air leakage is caused by rupture of
the alveoli and rupture of the mediastinal pleural traces
along the broncho-vascular sheath to the mediastinum,
and then to the subcutaneous tissue and in the pleural
space. This is likely to happen in patients with COVID-19
due to cough, which is known to increase intra-alveolar
pressure [18].

The appearance of pneumothorax in patients with
COVID-19 pneumonia might be caused by underlying
pulmonary diseases. Patients with chronic obstructive pul-
monary disease and pulmonary emphysema are at higher
risk of pneumothorax when infected with SARS-CoV-2
[19]. Signs suggestive of potential comorbidities on CRX
might be obscured by signs of COVID-19 pneumonia [20].
However, in some cases, COVID-19 pneumonia changes
might be so widespread that features suggestive of comor-
bidities are obscured.

It was found that pneumothorax can occur in pa-
tients with COVID-19 pneumonia without preexisting
lung disease [12]. Our patient did not have a history of
pneumothorax, underlying pulmonary disease and had
no history of smoking. Therefore, it is our opinion that
the development of these pneumothoraxes are results of
advanced alveolar damage, bronchiolar distortion lead-
ing to pulmonary bullae formation and tissue necrosis,
predominantly of posterior lung segments. Moreover, the
severe cough associated with viral infections increases the
intrapulmonary pressure. This may precipitate bullae rup-
ture and pneumothorax formation [18].

When pneumothorax occurs in COVID-19 patients,
chest drainage represents first-line of treatment [21].
Managing pneumothorax in these patients is crucial to
prevent the development of life-threatening tension pneu-
mothoraxes. We note that the initial treatment of unilat-
eral pneumothorax with a tube thoracostomy provided a
satisfactory but temporary outcome, most likely due to
massive pulmonary changes in our patient. It is our belief
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that the final outcome of pneumothorax in patients with
COVID-19 pneumonia depends on the severity (and pro-
gression) of lung disease, and therefore prompt surgical
treatment of pneumothorax in these patients provides ap-
propriate outcomes. The patient was treated with steroid
therapy based on institutional policy for severe disease.
Therefore, we believe that the use of drugs and other sup-
portive therapies has also contributed to a favorable treat-
ment outcome. After chest tube placement, a wait-and-see
strategy was preferred over the aggressive pleurectomy or
pleural abrasion because of doubts about the effectiveness
of the procedure. However, in case of persistent or repeat-
ing pneumothorax, thoracoscopy and pleurectomy/pleural
abrasion or even apical blebs resection (when present)
can be feasible options to reduce air leakage and improve
ventilation [21, 22]. The ideal timing of minimally invasive
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treatment (video-assisted thoracoscopic surgery) is un-
clear. Even in cases of repeated and persistent pneumotho-
rax in patient with COVID-19 pneumonia, we recommend
delaying thoracoscopic operative management in the light
of uncertain course of the disease and potential progres-
sion of lung tissue damage. While operative management
in this patient had a good outcome, it seems that prolonged
management with chest tubes is needed for resolution of
air leaks from injured and fibrotic pulmonary parenchyma.

The worsening status of patients infected with SARS-
CoV-2 should not always be attributed to disease progres-
sion, but also pneumothorax. Early diagnosis and timely
treatment of this complication can improve the therapeutic
effect and reduce mortality [23].
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Ynana nayha usassaHa 6onewhy COVID-19 Koja je KOMNIMKOBAHA KaCHOM
nojaBom 060CTPAHOr CNOHTAHOT MHEYMOTOPAKCa, THEYMOMEMACTUHYMA U

NOTKOXHOTr empusema

WBaH Kyxajpa'? CeetnaHa Kawmkosuh-Jleunh'2, eaH Eprenawes'?, laHujena Kyxajpa'? JeneHa Hokuh'

MHcTuTyT 33 nnyhHe 6onectn Bojeogute, Cpemcka Kamernua, Cpbuja;
*YHnnsepautet y Hosom Cagy, MeguumHckm dakyntet, Hosu Cag, Cpbuja

CAXETAK

YBopg ToKOM Mocneamrix HEKONMKO MeceLm naHaemmja 6one-
CTN n3a3BaHe BMpPYcom KopoHa 2019 (COVID-19) ctBopuna je
Be/viKe 13a30Be 3a leKape W1pom cBeTa. ako je y nutepatypu
MHOFO M1caHo o NyRHUM MHOUATPATUMA 1 PECNIMPATOPHO] UH-
cyburumjeHLmju Koju cy Y Be3u ca MHOEKLMjOM BUPYCOM KOPOHa
2 (SARS-CoV-2), nTHeyMOTOPaKC je MpujaB/beH Kao peTka (cTo-
Ma of jefHOT NPOLeHTa) anw Mo »KMBOT ONacHa KoMMNanKauuja
6onectn COVID-19. KacHa nojaBa o60cTpaHOr NHeyMoTopakca
OMucaHa je y camo HeKOJIMKO CiyyajeBa.

Linsb nprKkasa je fa ce pa3moTpy MHEYMOTOPAKC Kao moryha
Komnnvkauwja ynane ninyha nsassaHe 6onewwhy COVID-19, koju
je 1 jepaH of y3poKka pecnmpaTopHOr noropiuaka 1 moryher
CMPTHOT NCXOfa Ko, OBUX 60necHUKa.

Mpuka3 6onecHnKa YnaHak onucyje KNMHWYKM TOK 6onec-
HVKa unju je 6puc HazopapuHKca 1 opodpapuHKca MCNUTUBAH
meTofoM RT-PCR 6vo no3nTuBaH Ha SARS-CoV-2. OH je pa3Buo
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ynany nnyha n3assaHy 6onewhy COVID-19 Koja je KomnauKo-
BaHa 060CTPaHUM, CMOHTaHUM NMHEYMOTOPAKCOM, MHEyMoMe-
AVACTHYMOM U NMOTKOXHVM eMdu3emoM. bonecHUK Huje umao
paHujy 6onect nnyha HATK GpaKTope pu3iKa 3a MHeYyMOTOPaKC,
OCMM MPYIMEHE HEMHBA3NBHE BEHTUaLIMje/KOHTYHYPaHOT
MO3WUTUBHOT MPUTKCKA Y ANCajHNM NyTEBMMA TOKOM NPBe XOC-
nuTanu3auyje. YCNeLwHo je n3neyeH XMpypLiKnm (4peHaxom
TPYAHOT KOLLIA 1 TOPaKoCKoNcKoM abpaswjom nnyhHe Mmapamu-
Lie) M HeXMPYPLUKMM MeTofjama (MPUMeHOM JIeKoBa 1 [pyrux
CynopTUBHUX Mepa).

3aksbyyak OBaj cilyyaj nokasyje fa Tpeba nmat Ha ymy moryh-
HOCT MHeyMoTopakca Ko 6onecHuKa ca 6onewhy COVID-19 n
OHVX y $pa3un onopaska of 601ecTu a Koju NMajy NPorpecuBHy
avcnHejy. NpaBoBpemeHa AnjarHoCTVKa 1 fleYere NMHeyMoTo-
paKkca Mmoxe Aia fONPUHECe CMatbetby MopTanuTeTa Koju je 'y
Be3u ca 6onewhy COVID-19.

KmyuHe peun: COVID-19; komnavkauuje; neyerbe
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