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Abstract

Objective: Spontaneous pneumomediastinum is uncommon and is traditionally considered a benign, self-limited disorder that usually occurs in
young adults without any apparent precipitating factor or disease. The purpose of this study is to present 47 new cases because of their different
clinical behaviours. Methods: A descriptive, retrospective case series was conducted to identify adult patients with spontaneous pneumome-
diastinumwhowere diagnosed and treated in a single institution between 2000 and 2008. Results: Forty-seven patients were identified, including
33 men and 14 women with a mean age of 27.3 years (range, 16—42 years). Acute-onset chest pain was the predominant symptom at presentation
(59.5%); subcutaneous emphysema was the most common sign (42.9%). The most common predisposing factor was consumption of illegal drug
(cocaine): it was not a regular and long-term abuse but an occasional trend, coinciding few hours before presenting symptoms (55%). Notably, in
one case, a bad outcome with mediastinal shift and important tracheal compression necessitated a right thoracotomy to open the mediastinal
pleura. Conclusions: (1) It is known that occasional consumption of cocaine causes diffuse alveolar damage, haemorrhage, etc. The cause—effect
relationship consumption—appearance in a few hours of spontaneous pneumomediastinum leads us to appreciate this form of consumption as a
causal factor rather than a predisposing/precipitating factor as it appears in the literature on the topic. (2) Spontaneous pneumomediastinum is
considered a benign disorder but, as shown by our series, a bad outcome may represent an immediate life-threatening condition, forcing an
invasive manoeuvre. We always recommend performing a chest CT scan on admission to predict the evolution.
# 2009 European Association for Cardio-Thoracic Surgery. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Spontaneous pneumomediastinum (SPM) is uncommon and
is traditionally considered a benign, self-limited disorder
that predominantly affects young males (13—35 years) and
pregnant females without any apparent precipitating factor
or disease [1].

The primary presenting symptoms include retrosternal
chest pain radiating towards the neck or back, dysphagia,
dysphonia and dyspnoea. The clinical findings are subcuta-
neous emphysema, the absence of cardiac dullness to
percussion and Hamman’s sign (crunching, crackling or
bubbling sound synchronous with the heart beat upon
auscultation) [2].

Given its low incidence, it is not surprising to find that the
only publisher reports of this entity are of small case series
and individual case reports.
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The objective of this study is to present 47 new cases
because of their different clinical behaviours.

2. Materials and methods

We report a descriptive, retrospective case series of 47
patients treated for SPM at the Hospital de Navarra in
Pamplona, Spain, between January 2000 and December 2008.

Patients had to fulfil the following four inclusion criteria:
the presence of a clinical picture consistent with pneumo-
mediastinum; the absence of a defined triggering cause; the
presence of interstitial air in the mediastinum; and the
patient had to be older than 15 years.

Exclusion criteria included evidence of a clear trigger for
the pneumomediastinum, such as positive-pressure ventila-
tion or gross trauma; iatrogenic factors, such as manipulation
of the throat or larynx, thoracic and cardiac surgery;
infection by gas-producing germs; or any disease involving
the neck or abdomen. If a pneumothorax was present, the
patient was included only in the absence of pulmonary
pathology explaining the initial event (e.g., blebs, bullae and
pulmonary emphysema) [3].
Surgery. Published by Elsevier B.V. All rights reserved.
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Table 1
Predisposing and precipitating factors included in the data case records.

Predisposing factors Cases (%) Precipitating
factors

Cases (%)

COPD (emphysema) 7.2 Nausea or vomiting 7.2
Allergic asthma 16.7 Cough 7.3
Tobacco 26.2 Superinfection

upper airways
11.9

Consumption of
illegal druga

2.1 Physical exercise 12
Consumption of
illegal drugb

55

COPD: chronic obstructive pulmonary disease.
a Regular and long-term abuse.
b Occasional abuse.

Table 2
Patient’s symptoms at presentation.

Symptoms No. of patients Percentage

Chest pain 28/47 59.5
Dysphagia 18/47 38
Persistent cough 15/47 32.5
Dyspnoea 11/47 25.5
All SPM case records were carefully reviewed with respect
to the demographic data, symptoms, clinical findings at
presentation, predisposing factors, precipitating factors,
diagnostic workup performed, offered treatment, length of
hospital stay, as well as natural course and outcome.

Pre-existing lung diseases described in the medical
records for a clinical episode leading to the diagnosis of
SPM were extracted and identified as potential ‘predisposing
factors’. Precipitating factors were defined as recent (within
1 week) activities or events described in the medical records
as potential immediate causes for the development of SPM
[4—6] (Table 1).

3. Results

Between January 2000 and December 2008, 361 548
patients were treated at the emergency department at
our hospital. Of these, 47 fulfilled inclusion criteria for the
study. The approximate incidence of SPM was, therefore, 1 in
8608 patients (116 cases per 1 000 000) treated at the
emergency department. Of these 47 patients, 33 were men
(70.5%) and 14 women (29.5%). The mean age was 27.3 years
(range between 16 and 42 years).

Several predisposing factors were identified: four patients
had chronic obstructive pulmonary disease such as emphy-
sema (7.2%); eight had allergic asthma (16.7%); 13 were
smokers (26.2%); and one (2.1%) was a regular and long-term
user of illicit drugs (cannabis, marijuana and cocaine).

In terms of precipitating factors, the occasional con-
sumption of cocaine, coinciding few hours before presenting
symptoms, was the most common finding (26 cases; 55%); the
next most common factors, in order of prevalence, were
physical exercise (seven cases; 12%), the presence of
symptoms of superinfection of the upper airways (six cases;
11.9%), cough (four cases; 7.3%), nausea or vomiting (three
cases; 7.2%). In two cases (6.6%), we observed the absence of
any specific trigger.

At the time of initial evaluation, all patients had one or
more symptoms that could be related to the presence of a
pneumomediastinum. Acute-onset retrosternal chest pain
was the predominant symptom seen in 59.5% of cases.
Discomfort related to neck or throat (e.g., dysphagia) was
described in 38%; persistent cough was apparent in 32.5%;
and dyspnoea or shortness of breath was observed in 25.5%
(Table 2).
Subcutaneous emphysema was undoubtedly the most
common sign, presenting in 21 patients (42.9%). This was
present only in the face and neck in 15 patients (32%); it
extended downwards, over the shoulders and the chest in 32
(68%) patients; there were no patients with widespread
subcutaneous emphysema.

Abnormalities associated with the pharyngolaryngeal
region were described in 10 cases (21.5%).

Every patient had a chest radiograph and a subsequent
chest computed tomography (CT) scan was performed in 29
cases (59.9%) as part of the initial diagnostic assessment.
Both of these were always diagnostic for pneumomediasti-
num. They also showed the presence of pneumothorax in
seven patients: unilateral and minimal in four cases (left in
three patients; right in one); bilateral and minimal in two
cases; unilateral right tension pneumothorax in one case: in
this patient, a needle decompression and drainage was
necessary.

An electrocardiogram was performed in all cases; in eight
cases, an S wave was observed in bipolar lead I; in 24 cases, a
Q wave was observed in bipolar lead III; in four cases, an
elevation of the STsegment in precordial leads was observed.

All patients with SPM were admitted to the hospital. The
mean length of hospitalisation was 3.5 days.

The management included bed rest, pain control, oxygen
therapy, antibiotic prophylaxis for the prevention of
mediastinitis (amoxicillin—clavulanic acid) and follow-up
chest X-ray.

In one case, a bad outcome to 3 h of admission, with right
tension pneumothorax, mediastinal shift and important
tracheal compression, necessitated a right thoracotomy to
open the mediastinal pleura. The evolution was favourable:
the chest tube was removed at 48 h; the patient was
discharged home on the third postoperative day.

4. Discussion

In the international literature, SPM has been linked to
many factors such as bronchial asthma [7], forceful straining
during exercise [8], diabetic ketoacidosis [9], childbirth [10],
severe cough and vomiting [11] and inhalation of drugs.

Fridlender and Bloch [12] reported a series of patients who
were frequent users of marijuana and heroin. SPM has been
associated with the consumption of other drugs such as
ecstasy [13], speed [14], crack or cocaine [15—17].

The frequent consumption of cocaine has traditionally
been considered as a predisposing factor for developing SPM.
In our series, 55% of cases were occasional users of cocaine
and had a close correlation in time between consumption and
onset of symptoms. In fact, the pressure variations resulting
in a Valsalva manoeuvre to inhale cocaine are not as
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significant as to cause the onset of SPM; it is also shown that
the occasional consumption of cocaine, by its direct toxic
effect and its vasoconstrictive action, induces multiple
injuries to the lung parenchyma, such as diffuse alveolar
damage, desquamative interstitial pneumonia and haemor-
rhage with capillaritis; these symptoms develop within 1—
48 h of cocaine use [18,19]. In this group, 18 out of 26
patients had a chest CT scan, which revealed principally
three patterns: nodules (�5 mm), minimal ground glass
opacities and smooth thickening of interlobular septa. These
findings, among others, are described in the literature as
typical of incipient pulmonary damage induced by cocaine
use [20—22]. Taking these data into account, we believe that
these cases of SPM were a result of the effects of cocaine;
therefore, these should be considered secondary to the use of
this drug and not spontaneous.

All patients diagnosed for SPM were admitted. Chest CT
scan was performed in 29 cases (59.9%); there are authors
who performed chest CT in all cases. We believe that this
statement is accurate for the diagnosis, but it may have a
greater role for the prognosis.

In the international literature, SPM had always been
considered a benign entity. In our series, we had to perform
an urgent thoracotomy in one case due to a bad outcome to
3 h of admission; on reviewing the chest CT images, at the
time of diagnosis, we observed a pre-existing mediastinal
shift withmoderate tracheal compression and a rightminimal
pneumothorax. With regard to the choice of surgical
technique, we performed a thoracotomy instead of an easier
cervical incision with mediastinal drainage because we
believed that a thoracotomy was a more effective option
to avoid a relapse (it allows to open the whole mediastinal
pleura) in the presence of a pneumomediastinum associated
with a tension pneumothorax.

The selection of the right side to fulfil the thoracotomy
was with an intention to treat the pneumothorax simulta-
neously.

5. Conclusions

1. It is known that the occasional consumption of cocaine
causes diffuse alveolar damage, haemorrhage, etc. The
cause—effect relationship consumption—appearance in a
few hours of spontaneous pneumomediastinum leads us to
appreciate this form of consumption as a causal factor
rather than a predisposing/precipitating factor as it
appears in the literature on this topic.

2. Spontaneous pneumomediastinum is considered a benign
disorder but, as shown by our series, a bad outcome may
represent an immediate life-threatening condition, for-
cing an invasive manoeuvre. We always recommend
performing a chest CT scan on admission to predict the
evolution.
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