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Spontaneous pneumomediastinum – a rare 
cause of chest pain and dyspnoe in children
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ABSTRACT

Introduction. Spontaneous pneumomediastinum is a very rare condition in children. Nevertheless it should 
be considered in the differential diagnosis in patients who present with chest pain and dyspnoe.
Aim. The aim of our study was to describe clinical presentation, management and outcomes of the paediat-
ric patients with spontaneous pneumomediastinum
Material and Methods. This was a retrospective analysis of the charts of all the patients who were admitted 
to the Department of Pneumonology, Paediatric Allergy and Clinical Immunology in a ten year period from 
01.01.2011 till 31.12.2020 in whom spontaneous pneumomediastinum was diagnosed.
Results. There were 11 children (7 females) with spontaneous pneumomediastinum. The median age of 
the children was 11 years (range 3 to 17.5 years). Most of the children presented to the hospital with chest 
pain, three children complained of the neck swelling and four children developed dyspnoe. Three children 
with the primary spontaneous pneumomediastinum had a history of physical exercise  prior to the onset of 
symptoms. The secondary spontaneous pneumomediastinum occurred in two children with asthma and 4 
children with pneumonia. Genetic material of human Bocavirus was identifi ed in 3 cases. In 81.8% of chil-
dren  pneumomediastinum was accompanied by subcutaneous emphysema and in one case, in a child with 
severe pneumonia and respiratory insuffi ciency caused by Bocavirus with pneumorrhachis. In 10 children 
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Introduction

Spontaneous pneumomediastinum is a rare 
condition in children defi ned as an accumula-
tion of air in the mediastinal cavity that is not 
caused by trauma or iatrogenic causes such 
as positive pressure ventilation or intrathoracic 
surgical procedures. Spontaneous pneumome-
diastinum can be further divided into primary 
without any underlying condition or secondary 
which occurs in children with pulmonary condi-
tions such as asthma or respiratory infections 
[1]. Primary spontaneous pneumomediastinum 
might be triggered by the activities leading to 
sudden increase in intrathoracic pressure like 
strenuous physical exercise, coughing, vomiting 
[2]. These would cause the rupture of the alveo-
li, and the air released from damaged alveoli in 
the pulmonary interstitium reaches mediastinal 
space along the perivascular and peribronchial 
sheaths [3]. The incidence varies widely from 
1 in 800 to 1 in 42 000 patients presenting to 
emergency departments [4]. The course of the 
primary spontaneous pneumomediastinum is 
usually benign, although in many patients thor-
ough diagnostic procedures including computed 
tomography scans, bronchoscopy and esopha-
goscopy are performed in order to exclude 
underlying pathologies like esophageal or bron-
chial rupture and avoid possible severe compli-
cations.

Aim

The aim of our study was to describe clinical 
presentation, management and outcomes of the 
paediatric patients with spontaneous pneumo-
mediastinum. 

Materials and methods

This was a retrospective single institution study. 
We reviewed the charts of all the patients who 
were admitted to the Department of Pediatric 
Pneumonology, Allergy and Clinical Immunology 
in a ten year period from 01.01.2011 till 31.12.2020 
in whom spontaneous pneumomediastinum 
was diagnosed. Cases of traumatic or iatrogen-
ic pneumomediastinum were excluded from our 
analysis. The diagnosis was based on radiologi-
cal tests results (conventional x-rays, computed 
tomography or both). We collected data includ-
ing anthropometric parameters, present comor-
bidities, clinical presentation, diagnostic stud-
ies (microbiology, molecular testing) test results, 
treatment regimens, length of hospital stay as 
well as presence and type of complications and 
outcome from the electronic patients records.

Results

Patients’ characteristic
There were 11 children with spontaneous pneu-
momediastinum in the given period, 7 of whom 
were female. 7 children were inpatients and 
four were transferred from other hospitals. The 
median age of the children was 11 years (range 
3 to 17.5 years). The clinical characteristic of our 
patients is given in the table 1. The incidence of 
pneumomediastinum calculated as the percent-
age of all emergency admissions due to respi-
ratory causes was 0.0009% or 1 in 1145 admis-
sions. Most of the children presented to the hos-
pital with chest pain, three children complained 
of the neck swelling and four children developed 
dyspnoe in the course of pneumonia. The mean 
time from the onset of symptoms to the hospi-

computed tomography was performed, bronchoscopy in 4 and esophagoscopy in two children. There was no 
evidence of esophageal rupture or bronchial tree rupture in any of our patients. Three children with pneumo-
nia and pneumomediastinum developed respiratory insuffi ciency, two of these were treated with mechani-
cal ventilation and one with High Flow  Nasal Cannula oxygen therapy. All the children received oxygen. In 
one child surgical procedure was performed and the drain was inserted into mediastinal space in order to 
decompress it. Outcome was favourable in all  children. Mean time to recovery was 10.6 ± 1.2 days. There 
was no recurrence of symptoms in any of our patients.
Conclusions. Spontaneous pneumomediastinum in most cases is a benign condition, sporadically however 
it may progress rapidly, leading to respiratory insuffi ciency and warrant invasive management.
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tal admission was 2.6 ± 2.1 days, most present-
ed to the emergency department during the fi rst 
24 hours of their illness. Three children with the 
primary spontaneous pneumomediastinum had 
a history of physical exercise in the course of 
several days preceding the onset of symptoms. 
The secondary spontaneous pneumomediasti-
num occurred in two children with asthma and 4 
children with pneumonia. One patient with asth-
ma had upper respiratory tract infection that had 
triggered asthma exacerbation. The etiology of 

pneumonia was confi rmed in all the cases: we 
isolated Staphylococcus aureus in one case, and 
identifi ed genetic material of Parainfluenzae virus 
type 3 in 2 cases and human Bocavirus in 3 cases 
(in one case genetic material of both viruses was 
present). In 81.8% of children pneumomediasti-
num was accompanied by subcutaneous emphy-
sema and in one case, in a child with severe 
pneumonia and respiratory insuffi ciency caused 
by Bocavirus with pneumorrhachis. One adoles-
cent was an active tobacco smoker who admitted 
to smoking 3-4 cigarettes per day.

Management
In 10 children computed tomography was per-
formed, bronchoscopy in 4 and esophagos-
copy in two children. There was no evidence of 
esophageal rupture or bronchial tree rupture in 
any of our patients. Three children with pneumo-
nia and pneumomediastinum developed respira-
tory insuffi ciency, two of these were treated with 
mechanical ventilation and one with High Flow 
Nasal Cannula oxygen therapy. Pneumomedi-
astinum was present in these children prior to 
the initiation of ventilatory support. All the chil-
dren received oxygen therapy. In one child sur-
gical procedure was performed and the drain 
was inserted into mediastinal space in order to 
decompress it (Figure 1). Outcome was favour-

Table 1. Clinical characteristic of patients with spontaneous pneumomediastinum
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1 Primary + - + + + - + - - - +
2 Primary + - + + - + + - - + +
3 Primary + - - + + + - - - + +
4 Primary + + + - - + + - - + -
5 Primary + + - + - - - - - - +
6 Secondary 

(pneumonia)
- + + - - + + + + + +

7 Secondary 
(pneumonia)

- + + - - + + + - + +

8 Secondary (asthma) + + + - + + - - + - +
9 Secondary 

(pneumonia)
+ + + - - + + + - - +

10 Secondary (asthma) - + + - - - - + - - -
11 Secondary 

(pneumonia)
- + + - - + - + - - +

Sum (%) 5 (45.4%) / 6 (54.5%) 7 (63.6) 8 (72.7) 9 (81.8) 4 (36.4) 3 (27.3) 8 (72.7) 6 (54.5) 5 (45.4) 2 (18.2) 5 (54.5) 9 (81.8)

Sex F/M 7/4
Age [years] (median) 11 (3-17.5)
Primary spontaneous 
pneumomediastinum

5 (45.4%)

Secondary spontaneous 
pneumomediastinum

6 (54.5%)

S y m p to m s
Chest pain 7 (63.6%)
Dyspnoe 9 (81.8%)
Cough 8 (72.7%)
Neck pain 4 (36.4%)
Neck edema 3 (27.3%)
Tachycardia 8 (72.1%)
Tachypnoe 6 (54.5%)
Fever 5 (45.4%)
Abdominal pain 1 (9.1%)
Vomiting 1 (9.1%)
Coexisting pneumothorax 5 (45.4%)
Subcutaneous emphysema 9 (81.8%) 
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able in all children. Mean time to recovery was 
10.6 ± 1.2 days. In most children it was less than 
a week. Since recovery was defi ned as no resid-
ual pneumomediastinum on radiological exam 
this might be a bit longer than the actual recovery 
time, since we did not perform x-ray or CT every 
day. Mean length of hospital stay was 15.3 ± 5.6 
days. There was no recurrence of symptoms in 
any of our patients.

Discussion

Spontaneous pneumomediastinum (SP) is a rare 
medical entity in paediatric patients, although 
probably it remains underdiagnosed in many 
cases [4]. It should be taken into consideration 
in children and adolescents with sudden onset 
chest pain or dyspnoea as well as subcutaneous 
emphysema. There are only few retrospective 
studies and several case reports on the presenta-
tion and management of SP in children [1,2,5-9]. 

Most cases of secondary SP developed in the 
course of respiratory tract infection, frequent-
ly of viral etiology. Emiralioglu and colleagues 
described pneumomediastinum in the course of 
rhinovirus, human bocavirus and respiratory syn-
cytial virus infections [9]. Other authors reported 
influenza A (H1N1) and coronavirus infections 
complicated with SP [7,10]. In two cases pneu-
momediastinum was accompanied by pneumor-
rhachis as in one of our patients. Another cause 
of spontaneous pneumomediastinum, mainly 
in teenagers is asthma exacerbation [8]. Up to 
40-50% children and adolescents with SP were 
diagnosed with asthma [6,11]. SP may appear 
during the fi rst asthma attack in a child with no 
previous diagnosis [8]. Despite the high numbers 
of asthmatic among patients with spontaneous 
pneumomediastinum, their clinical course does 
not differ from patients without asthma [6]. In our 
series two of the patients were asthmatics one 
of whom had upper airways infection. Choking 
events as well as foreign body aspiration, none 
of which did we observe in our case series have 
been reported as a frequent cause of pneumo-
mediastinum, in up to 12.6% of subjects in a ret-
rospective cohort from Hong-Kong [5]. There are 
also several reports of association of SP with 
inhaled tobacco smoke or illicit drugs [7,8]. Only 
one of our patients admitted to tobacco smoking 

and two reported a history of physical exercise 
before the episode. 

Most patients with primary spontaneous 
pneumomediastinum present with chest pain, 
and subcutaneous emphysema – most frequently 
swelling of the neck while patients with second-
ary spontaneous pneumomediastinum are more 
likely to present with dyspnoe and cough [2,6,8]. 
The onset of pain is acute and it may radiate to 
the back, shoulders or neck [4,12]. Tachycardia, 
tachypnoea are also present in many patients, as 
well as hoarsness, diffi culties in swallowing and 
rhinolalia (nasally sounding voice resulting from 
the presence of air in the soft palate). In 18% of the 
patients mediastinal crunch or crepitations syn-
chronous with the heart beat (“Hamman’s sign”) 
can be appreciated on auscultation over the car-
diac apex and the left sternal border [8, 12,13]. 
Abbas and colleagues suggest that this different 
presentation of patients with primary and sec-
ondary spontaneous pneumomediastinum may 
translate into different diagnostic approach, and 
may guide further decisions concerning diagnos-
tic approach [2]. 

In many patients, especially treated in earlier 
years invasive diagnostic procedures (bronchos-
copy and gastroscopy) were performed in the fear 
that SP might be caused by rupture in the airways 
or esophageal perforation potentially leading to 
mediastinitis. Fortunately no such fi ndings were 
ever present in any of the studies performed and 
indeed the spontaneous rupture of the esopha-
gus in children is extremely rare [14]. In a litera-
ture review of studies including both pediatric and 
adult patients Morgan and colleagues found that 
bronchoscopy was performed in 14.6% of patients 
and esophagogastroscopy in 13% [15]. Simi-
lar results described Wong in his pediatric case 
series: esophagoscopy was performed in 13.8% 
of cases and revealed no abnormalities and bron-
choscopy was performed in 27.6 % of patients and 
found foreign body in 3 children younger than 6 
years with no documented choking episodes [5]. 
Fitzwater and colleagues performed CT scans 
and contrast radiographic studies in 80% of their 
patients with spontaneous pneumomediasti-
num, yet in none of these children tests results 
revealed an abnormality that would influence fur-
ther management [6]. In recent years, especially 
in the emergency department setting chest ultra-
sound is gaining an increasing importance in the 
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evaluation of pneumomediastinum allowing to 
spare radiation [12].

Treatment is mostly conservative and com-
prises of bed rest, oxygen administration, man-
agement of underlying conditions including asth-
ma or pneumonia. Kouritas and colleagues rec-
ommend oxygen therapy as it may increase gas 
absorption by six times, not all the authors how-
ever recommend this course of treatment advo-
cating for further studies prior to such a recom-
mendation is fi rmly instituted [4,12]. In a series of 
adult and pediatric patients, concomitantly with 
invasive diagnostic procedures aiming at exclud-
ing the possible source of mediastinitis in up to 
43% of patients for the same reason broad spec-
trum antibiotics were instituted [15]. Invasive 
procedures in the management of spontaneous 
pneumomediastinum were reported extremely 
infrequently. Perna and colleagues reported on 
an adult patient who underwent thoracotomy for 
tension pneumomediastinum [16]. This was also 
a case in one of our patients with respiratory 
insuffi ciency in the course of pneumonia with rap-
idly progressing tension pneumothorax in whom 
chest tube into mediastinal cavity was inserted. 

Fitzwater and colleagues based on their expe-
rience with the spontaneous pneumomediasti-
num in otherwise healthy children postulated 
that this group of patients can be safely treated 
on outpatient basis without hospital admission 
or any invasive diagnostic procedures [6]. Similar 
conclusions were published by Noorbakhsh and 
colleagues [1]. Both authors suggest an adoption 
of very conservative approach in children and 
adolescents with primary spontaneous pneumo-
mediastinum. In children with underlying condi-
tions these should be vigorously treated in order 
to avoid further complications. 

Hospital stay in the described case series 
was 1-3 days [1,6] which is much shorter than 
in our Department. This may be due to the fact 
that more than half of our patients had underly-
ing conditions that influenced hospital stay and 
on the other hand our policy of not discharging 
children who remain symptomatic. Considering 
the safety of home observation of such patients 
such policy should change in the future.

The retrospective nature of the study as well 
as the small number of patients constitute its 
main limitations. Despite the small numbers our 
report shed some light on the possible causes 

of spontaneous pneumomedistinum in children, 
underlying the important role of viral infections 
especially human Bocaviruses. It is also worth 
stressing that spontaneous pneumomediastinum 
should be considered in every child presenting to 
emergency department with chest pain and / or 
dyspnoe. Spontaneous pneumomediastinum in 
most cases is a benign condition, sporadically 
however it may progress rapidly, leading to respi-
ratory insuffi ciency and warrant invasive man-
agement. 
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