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Abstract. – We report a case of spontaneous 
pneumomediastinum, pneumothorax, emphyse-
ma subcutaneous and pneumorrhachis, occur-
ring in an adolescent resulting positive to SARS-
CoV-2 nasopharyngeal swab. At the admission 
in Emergency Department, the child presented 
with left cervical and sternal pain, without respi-
ratory symptoms. Radiological studies showed 
sizeable pneumomediastinum, bilateral apical 
pneumothorax, massive emphysema subcuta-
neous and pneumorrhachis. Patients’ clinical 
conditions stood stable during the monitoring 
and he only needed conservative management. 
To our knowledge, this is the first description of 
spontaneous pneumomediastinum, pneumotho-
rax, emphysema subcutaneous and pneumor-
rhachis, in a COVID-19 adolescent without con-
comitant pneumonia.
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Introduction

During the last 10 months, all the countries fa-
ced with COVID-19 that emerged in China and 
quickly  spread worldwide  causing severe acute 
respiratory syndrome (SARS-CoV-2). 

Although the SARS-CoV-2 virus was initial-
ly described as a respiratory disease, during the 
next months it has been widely associated with 
a more complex and systemic syndrome, which 
include not only the respiratory tract but also se-
riously interest the cardiovascular, gastrointesti-

nal, and neurologic systems. There are far fewer 
data about COVID-19 in children, describing a 
relatively milder disease in children compared to 
adults1, demonstrating a lower susceptibility to 
SARS-CoV-2 infection of children than adults. 
To date, spontaneous pneumothorax without con-
comitant COVID-19 pneumonia has not yet been 
described2,3.

We describe the case of a child with CO-
VID-19 presenting with spontaneous pneumome-
diastinum, pneumothorax,  massive emphysema 
subcutaneous and pneumorrhachis not associated 
with pneumonia or acute respiratory symptoms.

Case Report
A 17-year-old boy accessed to the Pediatric 

Emergency Department complaining bilateral 
cervical and sternal pain, developed spontane-
ously, and intensified by deep inspiration. At the 
triage his temperature was 36.5°C, blood pressure 
was 120/80 mmHg, blood oxygen saturation 99%. 
Respiratory rate 30/min; Cardiac rate 88 bpm.

He did not have fever, cough or any other re-
spiratory symptoms. He denied similar episodes in 
the past and similar events in his family history. 
He denied contact with people infected by SARS-
CoV-2 virus, but he had been to a party in the pre-
vious days. The morning he went out for a running. 

On physical examination, he appeared suffe-
ring, complaining severe pain.  Chest evaluation 
showed pectus carinatum and reduced apical 
vesicular murmur, subcutaneous emphysema in 
the neck and in both anterior and posterior upper 
chest. 
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His medical history included mitral valve pro-
lapse and joint instability, and this is the reason 
why he has been screened in childhood for Mar-
fan Syndrome through genetic exams, resulted 
negative.

Arterial blood gas analysis showed: pH 7.38, 
pCO2 48.1 mmHg, Lac 0.8 mmol/L, BE 3.7 
mmol/L, HCO3- 25 mmol/L. White blood cell 
count revealed normal values, as well as blood 
electrolytes and troponin.  C-reactive protein level 
was within ranges. Electrocardiogram indicated 
sinus rhythm. Point-of-Care Ultrasound revealed 
a lung point (ultrasound sign of pneumothorax), 
chest X-Rays was performed, revealing bilateral 
apical pneumothorax, suspected pneumomediasti-
num and widespread subcutaneous emphysema. 

A subsequent chest Computed Tomography 
(CT) scan showed a massive emphysema in cervi-
cal and axillary subcutaneous tissue (Figure 1A), 
in front and back thoracic wall. Moreover, it de-
scribed  pronounced pneumomediastinum (Figu-
re 1B), bilateral pneumothorax (Figure 1C), and 
pneumorrhachis (Figure 1D). 

Since his clinical conditions were steady and 
pain decreased after Paracetamol administration, 
the thoracic surgeon consultant indicated clinical 
observation, excluding surgical indication. 

Reverse transcription (RT)-PCR analysis of 
SARS-CoV-2 in nasopharyngeal swab was per-
formed, turning out to be positive.

Discussion

Spontaneous pneumothorax and pneumome-
diastinum are uncommon in children, although 
they are two of the most common thoracic dise-
ases among adolescents. One explanation of the 
major incidence in young people is that their me-
diastinal tissue is looser than adults, who have a 
fibrosed sheath that make air migration difficult4,5. 

Typically, these conditions affect patients with 
a tall, thin body habitus. Most of pneumothoraxes 
occur at rest but, in some cases, there is an as-
sociation with an acute increase in intrathoracic 
pressure (such as coughing or vomiting). Pneumo-
mediastinum often can be triggered by asthma, 
respiratory infections and several circumstances 
involving a Valsalva maneuver. Pneumorrhachis 
can represent a rare complication of spontaneous 
pneumomediastinum when air enters within the 
spinal canal. It can be also traumatic or iatrogenic. 

Although spontaneous pneumothoraxes arise 
in patients without clinically evident lung disea-

se, most patients have emphysema-like changes 
in the lung parenchyma. Nevertheless, the role of 
bullae and blebs as the only cause of spontaneous 
pneumothoraxes is questionable, as it is only de-
monstrated in about 20% of patients 5. Peripheral 
airway obstruction with air trapping, indeed, se-
ems to play a role in the pathogenesis of sponta-
neous pneumomediastinum4 and pneumothorax5.

Several cases of upper and lower lung infections 
(like fungal, bacterial, and viral pneumonia) have 
been reported to cause air leak, leading to spon-
taneous pneumomediastinum or pneumothorax. 
The pathophysiological reasons could be explai-
ned by the Macklin phenomenon6:  an increased 
alveolar pressure (such in case of cough) and the 
airway obstruction from secretions increase the 
pressure gradient4.

Spontaneous pneumomediastinum and pneu-
morrhachis have already been described as poten-
tial complications of virus infections, as 2009 pan-
demic influenza A (H1N1) virus infection7, also in 
healthy children. Common flu virus infection also 
can cause pneumothorax, pneumomediastinum, 
subcutaneous emphysema and pneumorrhachis 
in a healthy child8. Even respiratory syncytial vi-
rus infection is described as cause of spontaneous 
subcutaneous emphysema, pneumothorax, pneu-
momediastinum and pneumorrhachis in a young 
boy undergoing chemotherapy9. However, some 
symptoms like persistent or violent cough occur-
red in these children and they could have caused 
the disease. 

Spontaneous pneumothorax, pneumomediasti-
num and subcutaneous emphysema have been de-
scribed in association with SARS CoV-2 infection 
in some adult patients. All these patients had at 
least one symptom related to the infection: cough, 
fever, dyspnea. Sometimes they were on therapy:  
oxygen therapy or antibiotic or steroid therapy. 
Moreover, their pulmonary Computerized Tomo-
graphy showed signs of co-existing COVID-19 
pneumonia10-14.

In the context of COVID-19, pneumothorax 
and pneumomediastinum also can be affected of 
barotrauma, for adult patients assisted by mecha-
nical ventilation. Both pneumothorax and pneu-
momediastinum are known complications of in-
tubation15. 

However recent articles16-18 show the eventuali-
ty of spontaneous pneumothorax as late sequelae 
of COVID-19 pneumonia even in patients who 
did not require ventilation at admission, sugge-
sting the hypothetic role of infection as cause of 
pneumothorax. Although not clearly understood, 
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the mechanism of the injury may be secondary 
to alveolar damage from the virus infection and 
to a rupture of the alveolar wall due to increased 
pressure from pronounced coughing that occurs 
in response to the virus. Additionally, COVID-19 
determines ischemic parenchymal damage, acti-
vation of fibroblasts, with lung fibrosis, and in-
flammatory storm, which can exudate into alveoli 
and airway leading to obstruction and cystic for-
mation in the small airways19.

In contrast with the wide number of clinical 
reports of pneumomediastinum, pneumothorax 
and subcutaneous emphysema in adult patients 
affected by COVID-19, no reports are available 
about the same complications in children or about 
spontaneous pneumorrhachis both in adults and 
in children. 

To the best of our knowledge, to date, this is 
the first case of pneumorrhachis associated with 
SARS-CoV-2 infection. Moreover, this is the 
first report of spontaneous pneumothorax, pneu-

momediastinum and pneumorrhachis related to 
SARS-CoV2 infection in a child. Moreover, lung 
ultrasound also detected the pneumothorax, con-
firming its potential role as a first-line imaging 
when pneumothorax is suspected20.

Our patient instead did not show any symp-
toms related to SARS-CoV2 infection, he was a 
healthy child and he’s never had symptoms like 
these before. In addition, he didn’t have cough or 
other respiratory symptoms. Although his mar-
phan-like habitus may have been a predisposing 
factor for the pneumothorax, he has never expe-
rienced before similar symptoms. This reinforce 
the suspicion that the SARS-CoV-2 infection may 
have been the trigger of the pneumothorax, in a 
child with physical predisposition to spontaneous 
pneumothorax.

Other studies are needed to understand if pneu-
mothorax, pneumomediastinum and pneumor-
rhachis can be the only manifestation of SARS-
CoV-2 infection in a patient without respiratory 

Figure 1. Chest Computed Tomography images. A, Massive subcutaneous emphysema (black arrows) with apical left pneu-
mothorax (black arrowheads). B, Pneumomediastinum (white arrow) with subcutaneous emphysema in the axillary region 
(black arrows). C, Bilateral apical pneumothorax (black arrowheads). D, Pneumomediastium (white arrow), air behind the 
aorta (black circle), and pneumorrhachis (thick black arrow).
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symptoms. In addition, it is important to determi-
ne if coronavirus infection can be the only cau-
se of pneumothorax, pneumomediastinum and 
pneumorrhachis in a predisposed child with Mar-
fanoid habitus, who has never showed similar 
episodes before. This is particularly important in 
view of the raising cases of SARS-CoV-2 worl-
dwide since fragile children and adolescents may 
be more exposed to the virus. If the association 
between spontaneous pneumothorax and SARS-
CoV-2 infection would be confirmed from other 
reports, this may inform policy makers or perso-
nalized preventive strategies for specific fragile 
populations.
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