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On your toes: Detecting mediastinal air on the

chest radiograph in ecstasy abusers
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Abnormal mediastinal air may be caused by inhalational illicit drug use subsequent to barotrauma resulting from coughing after deep
inhalation and breath holding. It may also arise from oesophageal rupture due to retching after ingestion of the illicit drug. The history can
alert the practitioner to this cause of chest pain. As chest radiographs are widely accessible and mediastinal air is easily recognisable, the
chest radiograph should be included and carefully scrutinised in the diagnostic workup of chest pain in the recreational drug abuser. It is
prudent to exclude oesophageal rupture, particularly in the setting of retching, before deciding on conservative and expectant management.
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The ‘club drug’ known as ecstasy (3,4-methylenedioxymeth-
amphetamine (MDMA)) has been reported to be involved in 1% of
primary and 3% of secondary drug abuse in patients presenting to
treatment facilities in Durban, South Africa.l! The emergency room
(ER) presentation of patients suffering from the effects of this drug
poses a particular challenge, as ecstasy is often abused in conjunction
with other agents.l!! We report the case of a 19-year-old man who
presented with acute chest pain following drug ingestion.

A 19-year-old man presented to the ER at Wentworth Hospital,
Durban, late at night. He reported central chest pain for 22 hours
following the ingestion of alcohol and seven tablets of a drug called
‘Mercedes’ (a form of MDMA). There was no history of retching or
vomiting. The patient was clinically stable on admission with a pulse
of 95/min, a blood pressure of 138/98 mmHg and a respiratory rate
of 20/min. He was alert but needed assistance with mobilising. Blood
tests revealed a marginally elevated creatinine kinase cardiac fraction,
but troponin-T levels were normal. Findings on electrocardiography
were normal. A chest radiograph (CXR) was done and misinterpreted
as normal. There was no known underlying lung pathology.

The patient was admitted to a general ward for observation. During
the ward round the next day a pericardial friction rub was noted, but
neck crepitus was not present. The initial CXR (Fig. 1) was reviewed and
revealed mediastinal air (pneumomediastinum and pneumopericardium).
On day 2 he remained stable but was referred to the cardiothoracic
surgeons as a precaution. The CXR was repeated and an echocardiogram
and contrast swallow were recommended. The repeat CXR demonstrated
reduction in mediastinal air, and the echocardiogram was normal.

The patient was returned to a general ward in the hospital for
observation. He was counselled by the social workers and made a full
recovery within the week.

Ecstasy may be inhaled as a powder or ingested as a tablet. Despite the
two different modes of consumption, the underlying pathophysiology

for mediastinal air in ecstasy abuse is barotrauma rather than a direct
pharmacological mechanism.”” Drug inhalation is associated with valsalva
manoeuvres such as prolonged breath holding, coughing and physical
exertion. These manoeuvres increase the intra-alveolar pressure causing
spontaneous rupture of the alveoli, particularly in the scenario of airway
inflammation, i.e. weakened alveolar integrity. As the interstitial pressure is
relatively lower, the alveolar air tracks along the peribronchovascular spaces
to reach the hilum and mediastinum.") In contrast, retching following drug
ingestion can lead to rupture of the oesophagus and the direct introduction
of air into the tissue planes of the mediastinum. Interstitial air can give
rise to further complications by dissecting through tissue planes to extend
into the potential spaces, causing secondary pneumopericardium and
pneumothorax."! Careful examination of the CXR would assist in detecting
mediastinal air and its complications. Importantly, the mechanism of drug
consumption may indicate the causation of mediastinal air and therefore
determine subsequent diagnostic workup.

Bakhos et al. ! in their report on spontaneous pneumomediastinum
noted that illicit drug use accounted for 24% of cases, and that 41%
of all presentations of spontaneous pneumomediastinum occurred
in individuals with no underlying lung pathology. They suggested
a conservative approach to investigation and management, as the
condition is usually benign and self-limiting. In an earlier case report,
Levine et all® recommended that rupture of the oesophagus be
excluded before proceeding with conservative management. Similarly,
Newcomb and Clark!” recommended that a non-invasive contrasted
computed tomography scan of the chest and water-soluble contrast
swallow examination be included in the diagnostic work-up if there
is a suspicion of oesophageal rupture. Two cases of spontaneous
pneumomediastinum following ecstasy ingestion have been reported
by Rezvani et al.'® but the pathophysiology was not described. We
could not assign either mechanism of barotrauma to our case, as there
was no history of deep inhalation, excessive coughing or retching.

The CXR
The CXR is an easily accessible imaging tool, and despite its
limitations it can demonstrate mediastinal emphysema (pneumo-
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mediastinum and pneumopericardium) clearly as air contrasts well
with the soft tissue of the mediastinum. Some of the pathognomonic
features of mediastinal air on a plain CXR are shown in Fig. 1.
Pneumomediastinum is seen as discontinuous hypodense streaks of
air in the hyperdense mediastinal tissue. The air lies in the interstitial
spaces and can streak upwards into the neck and the subcutaneous
soft tissue of the axilla and chest, inferiorly into the retroperitoneum
and beyond the anatomical attachments of the pericardium.” This air
does not shift with change in patient positioning, as opposed to air in
pericardial space, which alters with gravity.?!

Other signs that suggest mediastinal air on the CXR include
the ‘continuous diaphragm sign’ (air trapped posterior to the peri-
cardium), ‘Naclerios V sign, which is formed by the junction of
mediastinal air in the left lower mediastinum and extrapleural air
adjacent to the left hemidiaphragm, the V sign’ that is formed by the
confluence of the superior margins of the brachiocephalic veins, the
‘ring around artery sign’ that results from air outlining the pulmonary
artery and the main branches, the ‘double bronchial wall sign’ formed
by air outlining the bronchi, air in the pulmonary ligament and
irregular bilateral apical extrapleural air.”’ However, mediastinal air
may be appreciated only on a lateral CXR as the hypolucent outline of
the right pulmonary artery, aortic arch, ascending aorta, trachea and
proximal bronchi. A more easily recognisable feature on the lateral
CXR is the presence of retrosternal extrapleural air.”!

Pneumomediastinum following MDMA use has been described as a
fairly rare cause of chest pain. It is often associated with normal vital
signs, and the air can be detected on the standard CXR. With the
global and in particular the national trend of increasing drug abuse
among teenagers and young adults, ER physicians need to be aware of
this diagnosis as a complication, albeit rare, of inhalational illicit drug
abuse and recognise its signs on the CXR.

The management of uncomplicated non-surgical mediastinal air
is expectant observation. During this time the patient should be
monitored for acute complications such as tension pneumopericardium
and tension pneumothorax. Sometimes, as in the case described,
the history may not suggest the diagnosis. Nevertheless, when there
is a history of illicit drug use it is prudent to include the correct
interpretation of a CXR in the diagnostic work-up.
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Fig. 1. Posteroanterior erect CXR demonstrating features of mediastinal

air. Pericardial air is noted as a radiolucent line marginated by the
hyperdense pericardial sac and pericardial recess (A: adjacent to the right
atrium; B: outlining the right heart border behind the anterior aspect of
the right diaphragm; C: outlining the left hemidiaphragm; D: adjacent to
the left ventricle; E: within the pericardial recesses beyond the proximal left
pulmonary artery). Hypodense streaks of air extend beyond the pericardial
attachments (F: superiorly into the anterior neck; G: outlining the aortic
arch; H: superior vena cava above the azygos vein; I: outlining the sternal
insertion of the left diaphragm).
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