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ABSTRACT

Background: We aimed to investigate the relationship between COVID-19 and pneumothorax by
examining patients who developed pneumothorax during the treatment of COVID-19 infection, and
patients who were diagnosed with COVID-19 infection during hospitalization procedures due to

pneumothorax.

Materials and Methods: We retrospectively analyzed patients who were hospitalized due to COVID-19
infection and developed pneumothorax, and patients who were hospitalized for pneumothorax with a
positive COVID-19 test performed during hospitalization procedures, between May 2020 and January
2021. We recorded the demographic, clinical and radiological characteristics of the patients; treatment
modalities, and response times to treatment. We investigated the relationship between COVID-19

infection and pneumothorax.

Results: Of the 25 patients included in the study, 20 (80%) were male and 5 (20%) were female. The
average age was 45 (17-77). Sixteen (64%) had thoracic computerized tomography findings consistent
with COVID-19. Bilateral pneumothorax was observed in three (12%) patients. Pneumothorax was seen
in 7 (28%) patients during mechanical ventilation. Tube thoracostomy with wet suction control closed-
drainage system was applied to all patients. The average length of stay in the hospital was 7.8 (3-20) days.

Recurrent pneumothorax developed in two (8%) patients after discharge, while the mortality rate was 12%.

Conclusions: In patients with COVID-19 pneumonia, pneumothorax due to mechanical ventilation can
develop, as well as pneumothorax can be observed even in asymptomatic COVID-19 cases. This condition

needs immediate recognition and prompt treatment as a life-threatening event in COVID-19 patients.
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Introduction

On March 11, 2020, WHO declared COVID-19 a pan-
demic due to the increased number of cases and coun-
tries affected and the risk of global spread. The clinical
course of COVID-19 ranges from mild symptoms and
even asymptomatic cases to severe illness [1,2].

Since the first COVID-19 cases were identified,
pneumothorax has been considered a possible compli-
cation or association, although it is rare. In some retro-
spective studies on COVID-19, pneumothorax was ob-
served in 1% of patients requiring hospitalization and in
2% of patients requiring intensive care unit admission
[3.4]. A study conducted in 16 enters in UK compared
the number of pneumothorax encountered during the
pre-COVID-19 period with the COVID-19 pandemic
period, and reported that pneumothorax could be a com-
plication of COVID-19 infection, based on the number
of pneumothorax that increased significantly during the
pandemic period [3,5].

Pneumothorax is a life-threatening event that re-
quires immediate diagnosis and treatment. If it occurs
as a complication of an underlying lung disease, it is
defined as secondary spontaneous pneumothorax. Pul-
monary diseases associated with pneumothorax include
emphysema, cystic fibrosis, granulomatous inflamma-
tion, necrotizing pneumonia, pulmonary fibrosis, eo-
sinophilic granulomatous disease, lung cancer and sar-
coidosis which cause fibrotic and/or cystic changes in
the lung parenchyma.

Pneumothorax may also develop in mechanically
ventilated patients due to high local pressure disrupting
the lung tissue [6]. The use of mechanical ventilation
is a risk factor for the development of pneumothorax
in COVID-19 patients, and it has also been reported
that pneumothorax is poor prognostic in COVID-19 pa-
tients undergoing mechanical ventilation [7]. However,
there are studies showing that pneumothorax develops
even in patients who do not have an underlying lung
disease and do not need mechanical ventilation [5,8,9].
Although the mechanism of spontaneous pneumothorax
of COVID-19 cannot be fully explained, it is thought to
be associated with alveolar membrane damage [10,11].

We aimed to investigate the relationship between
COVID-19 and pneumothorax by examining patients
who developed pneumothorax while the treatment of
COVID-19 infection was continuing, and patients who
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were diagnosed with COVID-19 infection during hospi-
talization procedures due to pneumothorax.

Materials and Methods

This study is a single center retrospective study. The
study was conducted in accordance with the principles
of the Declaration of Helsinki. Written permissions
were obtained for this study from the Scientific Study
Committee and Republic of Turkey Ministry of Health.
All patients with a diagnosis of pneumothorax who re-
ceived treatment between May 2020 and January 2021,
who had a positive COVID-19 PCR test result and/or
had thoracic computerized tomography (CT) findings
specific to COVID-19 infection were included in the
study. Two patients who did not come for control af-
ter discharge and were not followed-up were excluded
from the study. The demographic characteristics, co-
morbidities, smoking habits, clinical and radiological
characteristics of the patients, the types of treatment ap-
plied, the response times to the treatment and the three-
month follow-up period after discharge were recorded.

Results

Of the 25 patients included in the study, 20 (80%) were
men and 5 (20%) were women and the average age is
45 (17-77). Eighteen (72%) had no history of additional
disease. While 5 (20%) patients had diabetes, hyperten-
sion and/or coronary artery disease, only 2 (8%) pa-
tients had a history of chronic obstructive pulmonary
disease (COPD). Twelve (48%) patients had no smok-
ing history. Nine (36%) patients were active smoker and
4 (16%) patients were ex-smoker.

Nine of the patients (36%) had no CT findings com-
patible with COVID-19, and 16 (64%) had CT findings
compatible with COVID-19.

Right pneumothorax was seen in 15 (60%) patients,
and left pneumothorax in 7 (28%) patients; Bilateral
pneumothorax was seen in 3 (12%) patients. The first
pneumothorax attack was in 22 (88%) patients and only
3 (12%) patients had a history of previous pneumotho-
rax. Pneumothorax was seen in 7 (28%) patients during
mechanical ventilation. No mechanical ventilation was
applied to 18 (72%) patients. Eight (32%) patients de-
veloped pneumothorax without any additional disease,
smoking history or previous pneumothorax.

Tube thoracostomy was performed in all patients,
and video-assisted thoracoscopic surgery (VATS) was



performed in 4 (16%) patients for prolonged air leak
or recurrent pneumothorax. Average expansion time af-
ter tube thoracostomy was 3.2 (1-10) days. The average
time for air leak was 4.76 (1-17) days. Tube thoracosto-
my termination time was 6 (2-20) days on average, but
3 patients who died when tube thoracostomy was not
yet terminated were not included in this mean. The av-
erage length of stay in the hospital was 7.8 (3-20) days.

Recurrent pneumothorax developed in 2 (8%) pa-
tients after discharge, while the total mortality rate was
12%. The clinical and radiological characteristics of
the patients, treatment methods applied, recurrence and
mortality after treatment are summarized in tablel and
durations related to treatment response and prognosis
are summarized in table 2.

Tablel. Clinical and radiological characteristics of
the patients, treatment methods applied, recurrence
and mortality after treatment.

N=25 %
Gender
Male 20 80
Female 5 20
Mechanical ventilation
Yes 7 28
No 18 72
Finding about COVID-19 in CT
Yes 16 64
No 9 36
Treatment
TT 21 84
TT +VATS 4 16
Attack
First 22 88
Recurrent 3 12
Mortality
Yes 3 12
No 22 88

Abbrev.; CT: computarized tomography, TT: Tube thoracostomy,
VATS: Video-assisted thoracoscopic surgery

Table 2. Average values of the times related to re-
sponse to treatment and prognosis.

Air leak time (days) 476 (1-17)
Expansion time (days) 3.2 (1-10)
TT termination time (days) 6 (2-20)
Hospitalization time (days) 7.8 (3-20)

Abbrev.; TT: Tube thoracostomy
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Discussion

Pneumothorax associated with severe acute respiratory
syndrome coronavirus 2 (SARS- CoV-2) has been iden-
tified in the literature as a rare potential complication,
with a rate of one percent in some studies examining
patients with COVID-19 infection [3.,4,12,13].

The mechanism of spontaneous pneumothorax in
patients with COVID-19 infection is thought to be asso-
ciated with alveolar membrane damage caused by cys-
tic and fibrotic changes in the lung parenchyma [10,11].

This relationship may also be secondary to the un-
derlying undiagnosed bullous lung disease [14]. Other
possible trigger factors are mechanical ventilation and
prolonged cough, which is a common symptom of CO-
VID-19 disease [3,10,15]. McGuinness et al [7] reported
a 15% rate of barotrauma, including both pneumotho-
rax and pneumomediastenes, in patients undergoing
mechanical ventilation . Aiodfi et al [16] reported two
patients who developed pneumothorax during mechani-
cal ventilation for COVID-19 pneumonia. Ucpinar et al
[17] reported that some patients with COVID-19 devel-
oped pneumothorax associated with risk factors such as
mechanical ventilation, while viral pneumonia itself as
the only factor in the development of pneumothorax in
some patients. A multicenter study reported that out of
1619 patients with a confirmed diagnosis of COVID-19,
22 (1.4%) observed spontaneous pneumothorax and 50%
of patients were not mechanically ventilated when diag-
nosed with pneumothorax [9]. Similarly, in 18 (72%) of
the 25 patients we examined in our study, no mechanical
ventilation was applied. In a study conducted with 71 pa-
tients reported from 16 centers in England, hey revealed
the association of COVID-19 pneumonia and pneumo-
thorax even in patients who had no previous lung disease
and did not need mechanical ventilation [5]. Similar to
the literature, our study showed that pneumothorax can
be observed in asymptomatic COVID-19 cases, as well
as patients with COVID-19 pneumonia can develop
pneumothorax due to mechanical ventilation. As under-
stood from the literature, most of the reported cases of
pneumothorax associated with COVID-19 do not have
traditional risk factors or underlying predisposing lung
disease [17,18]. In our study, coexistence of COVID-19
pneumonia with pneumothorax was observed in 8 (32%)
patients who did not have any additional disease, smok-
ing history, or history of previous pneumothorax and who
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were not mechanically ventilated. In the study conducted
with 71 patients reported from 16 centers in England,
they stated that pneumothorax was not an independent
marker for poor prognosis in the coexistence of COV-
ID-19 and pneumothorax [5]. However, there are also
studies suggesting that this association is a serious prog-
nostic marker [7,19,20]. In our study, three patients who
developed pneumothorax while being followed up in the
intensive care unit due to COVID-19 infection, rapidly
worsening the general condition within two days and the
death of these three patients support the view that pneu-
mothorax is a poor prognostic for COVID-19 infection.
In addition, prolonged air leak in four patients and re-
current pneumothorax development in two patients in the
first month after discharge suggest that COVID-19 infec-
tion is a poor prognostic factor for pneumothorax. In our
study, 36% of the patients had no thoracic CT findings
compatible with COVID-19, suggesting that the asymp-
tomatic COVID-19 infection in these patients may have
been diagnosed incidentally due to spontaneous pneumo-
thorax. In patients with suspected COVID-19, pneumo-
thorax should be considered as a cause of acute decom-
pensation that may worsen the prognosis. COVID-19
patients treated with non-invasive and invasive forms of
mechanical ventilation require close monitoring, as the
risk of ventilator-associated pneumothorax may be in-
creased [21]. Management of pneumothoraces in these
patients is very important to prevent the development of
potentially life-threatening tension pneumothoraces. The
limitation of our study is that it is a single center study
and the number of patients is small. It is aimed to be a
guide for more studies on the subject. Future multi-center
studies are needed to better understand the relationship
between pneumothorax and COVID-19, and to contrib-
ute to prognosis and treatment.

In conclusion, pneumothorax is a possible compli-
cation of COVID-19 pneumonia. It may develop due
to mechanical ventilation or can be observed in asymp-
tomatic COVID-19 cases and it should be considered in
the differential diagnosis for COVID-19 patients who
develop sudden respiratory decompensation. As a life-
threatening event, it needs immediate recognition and
prompt treatment.
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