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Case Study

ABSTRACT

Pneumomediastinum is defined as the presence of free air in the mediastinum. It may appear
sinister to some surgeons and any medical practitioner because it can be fatal if the underlying
cause and complications are not addressed. Other possible causes must be investigated and
identified, as secondary pneumomediastinum can have disastrous consequences if not treated. On
the other hand, spontaneous pneumomediastinum is usually harmless and is treated conservatively
most of the time. We present a case of spontaneous pneumomediastinum in a 15-year-old
teenager who was admitted for bronchial asthma exacerbation and presented with shortness of
breath, chest tightness and wheezing.
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1. INTRODUCTION

Pneumomediastinum, also known as mediastinal
emphysema, is the presence of free air in the
mediastinum. It is further classified into two
types: spontaneous pneumomediastinum (SPM),
which has no evident main cause, and secondary
pneumomediastinum (SPM), which has a
particular causative pathologic event, such as
trauma, intrathoracic infections, or aerodigestive
tract violation [1]. SPM is a benign, self-limiting
illness that mostly affects young guys [2]. Its
prevalence varied from 1:7000 to 1:45000
hospital admissions and was more common in
men in their second to fourth decades of life.
[2,3].

Macklin et al. described pathophysiology in 1939.
A rapid rise in intra-alveolar pressure may result
in alveolar rupture with air dissection down the
interstitial sheaths into the mediastinum, resulting
in pneumomediastinum, or it can reach the lung
periphery, resulting in subpleural bullae (ruptured
bullae may also cause pneumothorax) [4].

Potential causes include pre-existing conditions
that favour or facilitate pneumomediastinum,
such as asthma, lung diseases, tobacco, inhaled
drug use, corticosteroid and irritant inhalation,
and events closely linked to the development of
the condition, such as emesis, cough, asthma
exacerbation, defecation, physical exercise, and
so on [2,3].

The medical profession regards
pneumomediastinum as a warning indication with
potentially fatal consequences. However, after
secondary reasons such as esophageal
perforation, spasm, or reflux are ruled out, SPM
should be explored, and therapy with a low
recurrence rate is expected [1]. Spontaneous
pneumomediastinum generally resolves on its
own after a few days of therapy that includes
identifying the underlying cause (if feasible), rest,
analgesics, and clinical monitoring [5].

This case report describes the relationship
between bronchial asthma and spontaneous
pneumomediastinum in a 15-year-old
adolescent. The purpose of this case report is to
educate surgeons about the characteristics of
spontaneous pneumomediastinum, its probable
repercussions, and asthma exacerbation as a
cause of this syndrome.

2. CASE PRESENTRATION

A 15-year-old adolescent with underlying
bronchial asthma reported to the emergency

room with substernal chest discomfort, shortness
of breath, and a slight productive cough. For
three days, his symptoms increased, culminating
in wheezing the night before his presentation. He
denied any recent trauma and a history of foreign
body aspiration or drug addiction. Prior to this
incident, he was in his customary excellent
health. His last bronchial asthma episode was
more than two years ago, and he is now just on
PRN MDI salbutamol. His asthma is well
managed, according to NAEPP guidelines.

On entry to emergency department, he was
tachypneic, and oxygenation was improved using
venturi mask. Crackles may be heard throughout
both lungs. After frequent nebulization, he was
able to wean off oxygen support in the ward. He
was afebrile, with stable vital signs and no
hemodynamic assistance. The results of the
laboratory tests and arterial blood tests were
ordinary. Pneumomediastinum was seen on a
chest scan (Fig. 1). A thoracic HRCT scan
corroborated similar findings, as well as the
presence of little mediastinal fluid with air
trapping in the bilateral upper lobe lungs
(Fig. 2). There was no indication of tracheal or
bronchial damage on CT. The oesophagogastro-
duodenoscopy procedure showed negative for
esophageal damage.

For one week, he was bedridden in the ward,
with  oxygen supplementation and strict
monitoring. A one-week course of antibiotics was
also administered, along with daily nebulization.
His clinical symptoms improved day by day, and
by the seventh hospital day, he had no more
respiratory difficulties and was released home.
His following chest x-ray indicated remission of
pneumomediastinum and he remained
asymptomatic.

3. DISCUSSION

“SPM was generated by the rupture of the distal
alveoli as a consequence of increased
intraalveolar pressure, and it extended from the
lung parenchyma tissue to the mediastinum
through the peribronchovascular route owing to
the pressure differential of the air from this rip”
[4]. “Spontaneous alveolar rupture occurs when
there is a rise in alveolar pressure, such as
coughing, vomiting, straining, or performing
the valsalva manoeuvre” [4,6]. “More than 95%
of instances of pneumomediastinum are caused
by alveolar rupture, which is more common
than esophageal or tracheobronchial disruptions”

[71.
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“According to a retrospective study conducted by
Patricia et al., the majority of the 18 patients with
SPM (44.4%) were current smokers, 27.8% had
a history of bronchial asthma, 22.2% had a
history of bronchial hyperactivity (without
bronchial asthma), and 11.1% had interstitial
lung disease. In terms of precipitating factors,
50% of the cases of SPM were related to bouts
of cough” [2].

In a systematic review of 27 SPM studies
(including 600 patients), at least one
predisposing factor was identified in 22% of the
cases, with bronchial asthma being the most
common, followed by interstitial lung disease,
COPD, bronchiectasis, bullae, thoracic
neoplasm, cystic disease, and respiratory tract
infection [8]. SPM has traditionally been
attributed to asthma exacerbations [6]. A chronic
inflammatory condition seems to limit airway
lumen by increasing airway pressure. SPM may
emerge at the first asthma exacerbation or later
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as a complication of asthma in children
[Versteegh and Broeders, 1991; Bullaro and
Bartoletti, 2007]. The acute exacerbation of
asthma due to respiratory infections was thought
to be the triggering cause in this instance.

SPM was also reported as complication of the
new COVID-19 which has become the largest
global epidemic in recent centuries. SPM with or
without spontaneous pneumopericardium (SPP)
are rarely occurred without any positive pressure
ventilation. Tarig Sami Elhakim et al did a
comprehensive literature review on 15 patients
contracted with COVID-19 pneumonia and
suggested that the mechanism of air leak seen
with COVID-19 could be related to the significant
alveolar damage, which make the alveolar wall
more prone to rupture [9]. “Fox et al published a
case series of COVID-19 autopsies and found
that the dominant process in all cases was the
diffuse alveolar damage with a mononuclear
response around thrombosed small vessels” [10].

Fig. 1. Chest xray showed pneumomediastinum and pneumopericardium (arrow)
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Fig. 2. HRCT thorax revealing pneumomediastinum

When pneumomediastinum is clinically
suspected, the first step in diagnosis is a
posteroanterior and lateral chest radiograph. The
Macklin effect has been identified on chest CT

scan by seeing air dissection through
perivascular and peribronchial sheaths in 89-
100% of instances with  spontaneous
pneumomediastinum,  however CT  scan
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confirmation is not required [7]. A CT of the chest
is the next diagnostic step when the underlying
mechanism, which is the key to therapy, is
unknown [11]. Digestive tract involvement must
be ruled out since it is the most serious
consequence [3]. “A contrast swallow study
should be obtained for patients with emesis,
dysphagia, gasto-intestinal disease, trauma,
hemodynamically instability, fever, leucocytosis,
pleural effusion or pneumoperitoneum” [12]. In
addition to the contrast swallow study,
endoscopy should be performed if there is a
history of esophageal damage or clinical signs of
it, such as the typical Mackler triad of vomiting,
chest discomfort, and subcutaneous
emphysema. Delays in recognising esophageal
damage, such as in Boerhaave's syndrome, may
have disastrous implications with significant
morbidity and mortality, and is lethal in the
absence of treatment. If tracheal damage or
rupture is suspected, fiberoptic bronchoscopy
and a thoracic CT should be done. In our
situation, the patient had an endoscopy to rule
out esophageal damage, which came out
negative.

“Complications of pneumomediastinum include
extensive  subcutaneous  emphysema  or
pneumothorax. Even rarer, the accumulation of a
significant amount of air in the mediastinum in
the cases of missed esophageal/pulmonary
trauma which cause a simple
pneumomediastinum to progress to a malignant
one, leading to tamponade and airway
compression” [13]. Prompt diagnosis and
management are imperative to prevent further
progression. If such complications arise they
should be treated emergently with chest tube
placement or surgical decompression such as
VATS or thoracotomy [14]. Antibiotics were
provided in some instances, although their job is
mainly to treat an underlying chest infection or if
there are symptoms of mediastinitis, and
occasionally to prevent it [3]. In our situation,
antibiotics were initiated to address underlying
chest infections, using a one-week antibiotic
treatment.

Recurrence is normally extremely uncommon,
and when it does occur, it is usually due to
continued exposure to trigger factors, such as
drug misuse or uncontrolled asthma. [3] In
general, spontaneous pneumomediastinum is
self-limiting and resolves in a few days, although
the patient should be watched for the
complication.

4. CONCLUSION

Spontaneous  pneumomediastinum is  an
uncommon condition that typically has a benign
history and is treated conservatively. However,
surgeons must rule out  subsequent
pneumomediastinum, which may be lethal if
undetected or untreated. SPM patients should
still be monitored for complications. A simple
chest x-ray is generally enough to detect this
illness. Nonetheless, if a chest radiograph is
ambiguous, a thoracic CT with contrast swallow
study is a solid technique for ruling out
subsequent pneumomediastinum. Endoscopy
and bronchoscopy may also be performed if any
suspicion of esophageal or tracheal injury.
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