
Rezumat

COVID-19 (boala Coronavirus 19), o nouă entitate
clinică secundară infecţiei cu SARS-CoV-2, ar putea explica
apariţia revărsatelor aeriene cervico-toracice (pneumotorax, 
pneumomediastin şi emfizem subcutanat).

A fost analizat un studiu retrospectiv pe o
perioadă de 8 luni a cazurilor dintr-un sigur centru care prezentau
concomitent infecţie SARS-CoV-2 şi pneumotorax, pneumodiastin,
emfizem subcutanat, singure sau asociate. 

Toţi pacienţii neintubaţi care au prezentat complicaţiile
amintite mai sus au avut o evoluţie favorabilă după drenajul 
pleural, drenajul percutan şi/sau tratament conservator. Drenajul
pleural s-a practicat la pacienţii cu pneumotorax; în cazurile cu
pneumomediastin şi emfizem subcutanat asociat a fost necesară
utilizarea de ace sau angiocatetere inserate subcutanat împreună
cu masaj decompresiv manual. Tratamentul conservator a fost 
rezervat pacienţilor care aveau pneumomediastin şi disfuncţie 
respiratorie moderat-severă.

Infecţia SARS-CoV-2 ar trebui inclusă în clasificarea
etiopatogenica a pneumotoraxului, ca o posibilă cauză de pneumo-
torax secundar spontan pneumoniei COVID-19. Rata de
supravieţuire a fost mică (18,75%), 4 pacienţi au fost vindecaţi, 2
au avut o evoluţie favorabilă iar 26 au decedat. Drenajul pleural,
obligatoriu la pacienţii cu pneumonie COVID-19 complicată cu
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Introduction

Several pneumonia cases of unknown etiology
were reported in Wuhan, Hubei province,
China in December 2019. The etiopathogenic
agent for this type of pneumonia was found to
be a novel coronavirus SARS-CoV-2, leading to
COVID-19 disease (1). 

COVID-19 disease was declared a public
health emergency by World Health Organization
(WHO) on January, 30th, 2020, and pandemic on
March, 12th, 2020 (2). 

SARS-CoV-2 belongs to betacoronavirus
family, along with the viruses responsible for
severe acute respiratory syndrome (SARS) and
for Middle East respiratory syndrome (MERS)

(SARS-CoV-1, respectively MERS-CoV). SARS-
CoV-2 is the SARS-CoV virus with receptor for
human cells (3). 

Spontaneous pneumothorax can be found
in 1-2% of the COVID-19 pneumonia patients
who need hospitalization (4), while 15% of 
the cases are represented by pneumothorax
associated with pneumomediastinum, sub-
cutaneous emphysema, pleural effusions in
ventilated patients, secondary to barotrauma
(5). Current literature reports are based on a
small number of patients, 1,7% of these hospi-
talized patients associating only spontaneous
pneumothorax, as a complication of SARS-
CoV-2 associated severe acute respiratory 
syndrome (6). 

pneumotorax, nu modifică prognosticul pacienţilor cu afectare pulmonară severă, la care, în 
majoritatea cazurilor decesul a survenit secundar ventilaţiei prelungite şi tarelor asociate. 

COVID-19, pneumotorax, pneumomediastin, emfizem subcutanat

Abstract
COVID-19 (Coronavirus-19 disease), a new clinical entity caused by SARS-COV-2

infection, could explain the physiopathology of cervicothoracic air collections (pneumothorax, 
pneumomediastinum, and subcutaneous emphysema).

We conducted an 8-months retrospective analysis of a single-center 
SARS-CoV-2 cases associating pneumothorax, pneumomediastinum, and subcutaneous emphysema,
either alone or combined.

All non-intubated patients with the complications cited above had a favorable outcome
after pleural drainage, percutaneous drainage, and/or conservative treatment, while the intubated
patients, with multiple comorbidities, have had an unfavorable outcome, regardless the chosen
treatment. Pleural drainage was used for pneumothorax cases; pneumomediastinum with 
subcutaneous emphysema required insertion of subcutaneous needles or angio-catheters with 
manual decompressive massage. Conservative methods of treatment were used for patients with
pneumomediastinum and medium or severe respiratory disfunction.

Etiopathogenic classification of pneumothorax should include SARS-CoV-2 infection
as a possible cause of secondary spontaneous pneumothorax due to COVID-19 pneumonia.  Survival
rate after the occurrence of these complications was small (18,75%), 4 of the patients were cured, 2
had a favorable outcome and 26 have died. Pleural drainage which is mandatory to do for patients
with pneumothorax complication in COVID -19 pneumonia, doesn’t change the prognosis for those
with severe affecting lungs, because the prolonged ventilation and the other comorbidities have led
to death in most of these cases. 

COIVD-19, pneumothorax, pneumomediastinum, subcutaneous emphysema
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This article reports the experience of a 
single Romanian center on SARS-CoV-2
patients with associated pneumothorax, 
pneumomediastinum and subcutaneous
emphysema who required thoracic surgery
management. Thirty patients with SARS-
CoV-2 infection who were admitted to the
intensive care unit (ICU) and two patients
with pneumothorax and positive testing for
SARS-CoV-2 were included.

Material and Methods

An anonymized and retrospective targeted
chart and imaging review was performed
using the hospital’s database. The study was
approved by the research ethics commission
no. 441 / 3.03.2021.

Inclusion criteria were limited to COVID-19
patients associating either pneumothorax,
pneumomediastinum, with or without sub-
cutaneous emphysema, who were admitted in
our hospital between July 2020 and February
2021. 

Patients with cervicothoracic air collections
(pneumothorax, pneumomediastinum, sub-
cutaneous emphysema) without COVID-19
disease were not included in this study.

A total of 32 patients were selected according
to the agreed inclusion and exclusion criteria.

Most of the patients were males n=25,
(78%) and women n= 7 (22%), aged between
30-84 years old, with a median of 61.5 years
( ). 

Patients’ history revealed 5 patients were
never smokers, 15 are currently smokers, 10
formerly smokers, and for 2 patients we have
no available data due to critical state at
admission ( ). 

Two patients were admitted to the ER with
spontaneous pneumothorax. For the remaining
30 patients, the air leaks were diagnosed as
COVID-19 complications occurring days 1 – 10
after admission: pneumothorax, pneumo-
mediastinum and subcutaneous emphysema,
either alone or associated. Invasive ventilation

through an endotracheal tube was used in 21
patients, while 9 patients required non-
invasive ventilation.

Complications described during the evolu-
tion of COVID-19 include severe pneumonia,
pulmonary edema (7), pneumothorax, pneumo-
mediastinum, subcutaneous emphysema (8),
pneumopericardium (9), hemopneumothorax
(10), severe acute respiratory syndrome, and
multiple organ failure with subsequent death
(7). Several unfavorable risk factors for

Figure 1. Patients’ distribution according to sex

Figure 2. Patients’ distribution according to their age group

Figure 3. Patients’ distribution based on their somking status
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COVID-19 infection were identified: obesity
(7), smoking (11), diabetes mellitus (7), chronic
obstructive pulmonary disease (12,13), and
barotrauma in intubated patients (14).

The rupture of the alveolar wall or of 
the subpleural structures represents the back-
ground for pneumothorax in most of the cases
(12). The Macklin effect is involved in the
physiopathology of the pneumomediastinum.
This mechanism describes a significant 
pressure gradient between the alveoli and the
interstitium, resulting in air leaks movement
to the surrounding bronchovascular sheath
(15). Specific interactions between the surfac-
tant system and glycocalyx at the level of the
alveolar epithelium might contribute to the
maintenance of alveolar homeostasis, especially
to the alveolar micromechanics and to the 
functional integrity of the blood-air barrier, to
the regulation of the thickness and viscosity of
the alveolar protective layer and to defense
against inhaled pathogens (16). COVID-19
diagnosis is based on viral detection by using a
real-time reverse transcriptase-polymerase
chain reaction (RT-PCR) assay (17). 

Computed tomography (CT) is of para-
mount importance in the early diagnosis of
COVID-19 pneumonia and is recommended
for the evaluation of the diseases’s evolution
and of the diffuse interstitial pulmonary
lesions (18,19).  

COVID-19 patients who required thoracic 
surgery evaluation and management were
selected. All imaging studies (CT scans)
before and after drainage for pneumothorax
were analyzed (cutaneous punctions with
manual decompressive cervico-thoracic 
massage for subcutaneous emphysema were
also included), and the post therapeutic 
evolution of all the selected patients was
evaluated. Seriated thoracic CT scans were
performed and compared for the pneumo-
mediastinum cases, assessing the evolution
of these patients.

Laboratory evaluation in all patients 
consisted of complete blood count, D-dimer,

ferritin, C reactive protein, lactate dehydro-
genase.

Statistical analysis of the patients’ data was
performed and is presented in tables and 
figures; we established correlations between
the different variables. A p value <.05 was 
considered statistically significant. 

Results 

Two patients without previously known 
pulmonary pathology, presented to the 
emergency room with moderate dyspnea, and
the thoracic computed imaging detected 
pneumothorax. Both patients had a positive
COVID-19 rapid antigen test. The other 30
patients (23 men and 7 women) were initially
diagnosed with COVID-19 and developed 
complications during the admission, such as
pneumothorax, pneumomediastinum, and/or
subcutaneous emphysema, requiring thoracic
surgery evaluation and treatment. 

Associated pulmonary conditions included
chronic obstructive pulmonary disease (8
patients), bronchial asthma (5 patients),
bronchiectasis (4 patients) or no available data
(2 patients) – . Relevant comorbidities
other than pulmonary conditions were: essen-
tial hypertension (19 cases), cardiac disease (13
cases), diabetes mellitus (12 cases), chronic 
kidney disease (8 cases), atrial fibrillation (3
cases), tachycardia (3 cases), obesity (18 cases)
– . 

Among all COVID-19 positive patients, 3
patients associated pneumothorax, pneumo-
mediastinum and subcutaneous emphysema,
5 patients associated pneumothorax and
pneumomediastinum, 14 patients associated
pneumomediastinum and subcutaneous
emphysema, 4 patients associated hydropneu-
mothorax and pneumomediastinum, 4 patients
had only pneumomediastinum and 2 patients
had only pneumothorax features ( ).

When comparing the mean age for patients
with pneumothorax to patients with other air
collections secondary to COVID-19, we
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observed no statistical differences (
). As a result, age should not be considered

when asserting the risk for patients 
developing a certain air collection.

For patients (n=2) only with pneumothorax
and a favorable outcome after chest drain
insertion, it was established that the respira-
tory failure was secondary to air accumulation
in the pleural cavity and not secondary to
COVID-19 disease.

Aggravation of dyspnea was recorded in all
30 RT-PCR SARS-COV-2 positive patients
admitted in the dedicated COVID-19 unit,
with altered or severe general status.
Repeated CT scans confirmed the presence of

Total Pneumothorax Pneumomediastinum

cases

N 32 14 30

male 25 11 26

women 7 3 4

% 43.75% 93.75%

Mean age 30-84 age 61.36 62.26

Standard Deviation 15.73 13.28

Standard error 4.559

95% confidence -8.29 to 10.11

interval

t test .20

p value .84

Table 1. Comparison of mean age for patients with pneumothorax
and patients with pneumomediastinum

Figure 4. Patients’ distribution based on their respiratory 
comorbidities

Figure 5. Patients’ distribution based on their non-respiratory 
comorbidities

Figure 7. CT imaging. (A, B) – right thoracic subcutaneous emphysema with right pneumothorax, ground-glass opacities in the left lung
parenchyma; (C) – massive cervical subcutaneous emphysema; (D) – ground-glass opacities in both lungs; 
(E) – thoracic subcutaneous emphysema and pneumomediastinum; (F) – right pneumothorax and ground-glass opacities
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pneumothorax, pneumomediastinum, and/or
subcutaneous emphysema.

Imaging aspects suggestive for SARS-COV-2
infection, such as ground-glass opacities 
covering 40-80% of the lung parenchyma, sub-
segmental atelectasis, and diffuse fibrosis were
identified in all admitted patients. For patients
with negative initial RT-PCR tests, but highly
suspicious imaging aspects for COVID-19,
bronchoalveolar lavage was performed and 
all patients were identified to be COVID-19
positive.

Standard tube thoracostomy was performed
in all patients diagnosed with pneumothorax
(19,20). Patients associating pneumomedias-
tinum and pneumothorax were treated conserva-
tively and carefully monitored by repeated CT
scans.

In , some of the characteristics of
the patients with COVID-19 and pneumo-
thorax requiring a surgical procedure are 
analyzed. We did find a significant statistical
correlation between the need for a surgical
procedure and the presence of CPAP ventila-
tion. All other analyzed parameters regarding
the sex, smoking status, the presence of 
pulmonary or cardiac disease were not 
influenced by the need of a surgical procedure.

Also, the statistical analysis didn’t find any
correlation between the patients; death and
the need for a surgical procedure.

In we analyze the characteristics 
of the patients with COVID-19 and sub-
cutaneous emphysema requiring a surgical
procedure. We did not find any significant 

statistical correlation between the need for a
surgical procedure and the analyzed parame-
ters regarding the sex, smoking status, or the
presence of pulmonary or cardiac disease.

Also, we did not find any significant 
statistical correlation between the need for 
a surgical procedure and the analyzed para-

Total Pneumothorax Subcutaneous
cases emphysema

N 32 14 17
male 25 11 13
women 7 3 4
% 100% 43.75% 53.13%

Average age 30-84 age 61.36 62.94
Standard Deviation 15.73 12.06
Standard error 4.999
95% confidence interval -8.62 to 11.78

t test .317
p value .75

Table 2. Comparison of mean age for patients with pneumothorax
and patients with subcutaneous emphysema

Table 3. Chi squared correlations between patients’ characteristics
and the presence of pneumothorax for patients with Covid-19
needing a surgical procedure

Total cases Chi squared p value
Sex 32 .65 .42
male 25
women 7

Smoker 15 1.05 .30
Pulmonary disease

COPD 8 .17 .68
Asthma 5 1.36 .24
Bronchiectasis 4 .07 .79

Cardiac disease

Systemic hypertension 19 .25 .62
Atrial fibrillation 3 .71 .4
Tachycardia 3 .71 .4

Heart Disease 13 .91 .34
Type of breathing

Spontaneous breathing 2 0.29 .1
Intubated and ventilated 21 0.18 .3

CPAP 9 0.41 .01
Deceased 26 0.16 .37

Table 4. Correlations between patients’ characteristics and the 
presence of subcutaneous emphysema for patients 
with Covid-19 needing a surgical procedure

Total cases Chi squared p value
Sex 32 .38 .54

Male 25
Women 7
Smoker 15 1.95 .16
Pulmonary disease

COPD 8 .38 .54
Asthma 5 .11 .74
Bronchiectasis 4 .88 .35
Systemic hypertension 19 .43 .51
Atrial fibrillation 3 .52 .47

Tachycardia 3 .52 .47
Heart Disease 13 1.89 .17
Type 2 diabetes mellitus 12 .21 .65
Type of breathing

Spontaneous breathing 2 N/A N/A
Intubated and ventilated 21 .06 .81
CPAP 9 .3 .86
Deceased 26 .06 .81
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meters regarding the sex, smoking status, or
the presence of pulmonary or cardiac disease
in patients with COVID-19 and pneumo-
mediastinum requiring a surgical procedure.

Conservative treatment was applied to 4
patients with pneumomediastinum, tube 
thoracostomy was performed in 14 patients
with pneumothorax and for the cases 
associating subcutaneous emphysema we
inserted multiple percutaneous angio-
cathethers and performed cutaneous pressure
massage, allowing air elimination from the
cervical soft tissues.

Regarding the laboratory findings, elevated
levels of plasma lactate dehydrogenase, which
are correlated to cell death secondary to 
plasmatic membrane disruption and lung
parenchyma injury (12), were found in all
patients, regardless of the treatment
approach.

Discussions

The first SARS-CoV-2 infection was recorded
in Romania on February 26th, 2020. According
to WHO guidance, the Health Ministry of
Romania has elaborated on August 7th, 2020, a
protocol for the treatment of the infection with
the SARS-Cov-2 virus, effective August 10th,
2020, which was published in The Official
Gazette of Romania (Monitorul Oficial) part I,
No 719 of August 10th, 2020. 

Pneumothorax can occur in COVID-19 ICU
patients for various reasons: either sponta-
neously in patients without previously known
SARS-CoV-2 infection, or in patients already
diagnosed with COVID-19 who are under
invasive/non-invasive ventilation. The latest
can develop pneumothorax due to pulmonary
barotrauma secondary to mechanical ventila-
tion (22).

In 9 patients who were admitted with 
general altered status but spontaneously
breathing, the evolution was unfavorable,
necessitating non-invasive ventilation. In 2 of
these, pneumothorax was associated with
severe COVID-19 pneumonia and 1 was 
critical. Not all severe COVID-19 pneumonia
cases associating pneumothorax necessitated

high flow nasal oxygen therapy (HFNC), 
invasive mechanical ventilation, or non-
invasive ventilation (Helmet continuous 
positive airway pressure – CPAP).

Invasive mechanical ventilation was used
from the beginning in 21 patients with severe
illness. Critical COVID-19 pneumonia 
associated pneumothorax was found in 9 of
these patients.

Pneumothorax incidence is increased (14-
87%) in patients presenting severe respiratory
distress syndrome, despite protective mechani-
cal strategies, low tidal volume, and reduced
driving pressure (23,24,25). 

Our findings suggest that isolated pneumo-
mediastinum can occur in 3,7% of the patients
requiring invasive ventilation. In such cases,
the clinical evolution of the patients was
aggravated by the occurrence of pneumo-
thorax, but the quo ad vitam prognosis was
not influenced. Vital prognosis in these
patients depends entirely on the severity of
multiple organ dysfunction and on the
response to personalized therapy (cortico-
steroids, anticoagulants, immunomodulatory
therapy – tocilizumab, anakinra).

Our results are similar to those reported by
Martinelli who performed retrospective multi-
center retrospective case series on pneumo-
thorax in COVID-19 patients (4).

Laboratory evaluation in all patients 
consisted of complete blood count, D-dimer,
ferritin, C reactive protein, lactate dehydroge-
nase. Elevated levels of plasma lactate 
dehydrogenase are correlated to cell death 
secondary to plasmatic membrane disruption
and lung parenchyma injury (12).

Pathology aspects in COVID-19 pneumonia
are represented by diffuse alveolar modifica-
tions with evident desquamation of pneumo-
cytes, cellular fibromyxoid exudates, and 
hyaline membrane formation (8,26). In the
cases studied by us, we observed the modifica-
tion of the laboratory analyzes, respectively
the decrease of the albumin values, the
increase of the values for the C-reactive 
protein, high lactate dehydrogenase, lympho-
penia, high rate for erythrocyte sedimentation
rate.
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Patient evaluation every 4-5 days by both
clinical monitoring of ventilation parameters
and repeated portable chest radiography/CT
scan, even in the absence of modifications of
the general status or ventilation parameters,
is extremely useful. The purpose of such inves-
tigations is early diagnosis of pneumothorax,
allowing immediate management (25).
According to this monitoring protocol, we
found the appearance of cervicomediastinal
air effusions.  in our patients, a few days after
hospitalization.

Inflammatory alveolar diffuse lesions 
are believed to represent the underlying patho-
genesis for COVID-19 associated pneumo-
thorax, leading to alveolar rupture with conse-
quent air loss (27, 28). Several theories have
described the mechanism of these complica-
tions: Macklin effect (29), Hamman effect (30,
31), barotrauma (14), and coughing (7,8).
Alveolar rupture can occur secondary to an
infection, as well. Knowing these mechanisms,
we found that in 9 patients who were on CPAP
and in 21 patients with orotracheal intubation
in our group, these cervicomediastinal effusions
appeared.

Hamman effect leads to spontaneous 
subcutaneous emphysema, due to trauma,
infection, or iatrogenic (postprocedural baro-
trauma). One of the iatrogenic causes leading
to subcutaneous emphysema in mechanically
ventilated patients is barotrauma caused by
elevated plateau pressure over 35 cm H2O.
Subcutaneous emphysema and pneumo-
mediastinum are less frequent in COVID-19
patients and are believed to be sequelae of
alveolar membrane rupture, secondary to type
I and II pneumocyte infection (30,31,32).  

Macklin effect is represented by an acute
intra-alveolar pressure rise (i.e., respiratory
airways inflammation, Valsalva maneuver,
coughing, vomiting, and barotrauma) leading
to alveolar rupture and consecutive dissocia-
tion along the bronchovascular sheath in the
mediastinum under the effect of the intra-
thoracic air leak (29). 

Severe cough in COVID-19 infection leads
to alveolar rupture by increased trans-
pulmonary pressure. Cough effort increases

thoracic pressure, especially in smokers, 
leading to rapidly progressive pneumothorax,
interstitial emphysema and pneumomedia-
stinum (8). In our group of patients 15 were
smokers, 10 former smokers 5 non-smokers
and 2 patients did not state if they smoked.

Usually, subcutaneous emphysema has
scarce symptoms and spontaneous resolution,
but massive extension (cervical, thoracic or
abdominal), and can become life-threatening
by alteration of the general status, severe 
respiratory acidosis and death secondary to
severe progression of its underlying cause (33).
We found the presence of subcutaneous
emphysema in 17 patients.

Post intubation barotrauma. SARS-CoV-2
patients with acute respiratory distress syn-
drome (ARDS) were ventilated with higher
positive expiratory pressure and lower tidal
volumes per kilogram of predicted body weight
compared to patients without ARDS (26). The
occurrence of complications (pneumothorax,
pneumomediastinum, subcutaneous emphy-
sema) in ARDS patients was associated with
high positive end-expiratory pressure associ-
ated with assisted ventilation (14). We also
found the presence of these cervicomediastinal
airflows in 21 patients who were intubated. 

Obesity and COVID-19. Obesity represents
a strong independent risk factor for increased
morbidity and mortality in SARS-CoV-2
infected patients. Visceral obesity and hyper-
glycemia in non-diabetic patients are 
significant independent risk factors for severe
COVID-19 (32). We had 18 obese patients in
the study group.

Disease evolution in smokers. Several
meta-analyses have studied the effect of 
smoking on COVID-19 prevalence and severity
(34,35). Multiple studies were included, with
large differences regarding the number of
patients included, demonstrating that severity
and mortality rate is higher in COVID-19
active smokers compared to COVID-19 non-
smokers (36). We found that all smokers died,
survived, improved a former smoker and a
non-smoker and cured 3 non-smokers and a
former smoker.

Septic shock in COVID-19.  Clinical signs 
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of septic shock must be observed in due 
time (altered mental status, bradycardia,
tachycardia, increased capillary filling,
tachypnea, cold skin, petechia, purpura, 
elevated lactate dehydrogenase, oliguria,
hyperthermia, or hypothermia), thus allowing
for early management, as recommended by
WHO (27). These clinical and paraclinical
signs were found in all patients who died in
the study group.

Personalized treatment. COVID 19 hetero-
geneity requires personalized clinical reason-
ing and management. Clinicians need to 
carefully evaluate and monitor each patient,
keeping in mind the potential benefits as well
as the adverse effects of the treatment in use.
According to laboratory test results, three 
clinical COVID-19 hospitalization patterns
were identified: inflammatory, co-infection
and thrombotic (37). The patients we studied
benefited from a personalized therapeutic
scheme.

Antibiotherapy ± antiviral therapy. Current
data doesn’t recommend specific anti-COVID-
19 treatment. Several ongoing clinical studies
advise for the use of various antiviral therapeu-
tic agents (27). Our personalized approach in
such patients included surgery, medication
(antivirals, antibiotics, anti-inflammatory
drugs, anticoagulants) and oxygen therapy.
Pleural drainage tubes for pneumothorax 
simple or associated with pneumomediastinum
or subcutaneous emphysema have been 
fitted, percutaneous angiocatheter in patients
with subcutaneous emphysema or associated
with pneumomediastinum. In pneumothorax, 
chemical pleurodesis is performed with beta-
dine (38). We did not perform any type of 
chemical pleurodesis in these patients.

This paper describes a single center
COVID-19 associated pneumothorax, pneumo-
mediastinum and subcutaneous emphysema
cases, including non-ventilated and invasive
and non-invasive ventilated patients. Although
heterogeneous, these cases offer important
data on the associations between pneumo-
thorax, pneumomediastinum, emphysema
and COVID-19.

Management was oriented towards 

management of acute respiratory failure and
acute respiratory distress. Emergency
drainage of the pleural space was the optimal
therapeutic option. Several methods have
been described in literature for subcutaneous
emphysema decompression, irrespective of its
mechanism.  Early subcutaneous decompres-
sion by subcutaneous trocar-type chest tube
(39), percutaneous angiocatheter (40, 41, 42)
or by bilateral 3-cm infraclavicular incisions
down to the pectoralis fascia (43), are good
therapeutic options in such patients. 

In most of the subcutaneous emphysema
cases needle decompression for subcutaneous
emphysema associated with cutaneous cervico-
thoracic pressure massage were used, as
applied by Brenton Robinson (41). 

We encountered several pneumomedia-
stinum cases, with or without subcutaneous
emphysema, who did not require surgery.
Interdisciplinary assessment in COVID-19
unit established the necessity of thoracic 
surgery evaluation and treatment.

Conclusions

Our findings suggest that the mechanism
underlying the occurrence of pneumothorax and
pneumomediastinum can be the SARS-CoV-2
infection.

Since COVID-19 is a recent clinical entity,
we consider it should be included in the
etiopathogenic classification of both secondary
pneumothorax and pneumonia.

Early imaging examination is essential,
and it allows optimal timing of the manage-
ment and diagnosis. COVID-19 complication
rate can be thus reduced, and treatment 
can reduce mortality. Although the pleural
drainage did not influence the evolution of the
disease in severe COVID-19 patients, it
allowed a better ventilation of the patients. We
thus recommend pleural drainage as soon as
possible for these patients.

Pneumomediastinum is a severe complica-
tion of COVID-19 disease with unpredictable
evolution in most non-intubated patients. 

In COVID-19 pneumonia suspected or 
confirmed cases, aggravation of dyspnea and
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rapid alteration of general status is very 
suggestive for pneumomediastinum and/or
pneumothorax

In most cases, pneumomediastinum is
spontaneous and requires conservative 
management only, consisting of continuous
monitoring, bed rest, analgesia, and oxygen
therapy. At the same time, any aggravating
factor must be identified.
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