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IMAGES IN PULMONARY, CRITICAL CARE, SLEEP MEDICINE AND THE SCIENCES

Airway necrosis and barotrauma after ecstasy (MDMA) inhalation.
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A 25-year old man was found unresponsive. Resuscitative measures were not initiated until
emergency personnel arrived. Asystole was observed and he was intubated after only one
attempt. During intubation aspiration occurred. Return of spontaneous circulation was seen
30 minutes after initiation of good quality cardiopulmonary resuscitation. Initial blood
gases at the emergency department showed an arterial pH of 6.8 with a lactate of 12 meg/I
(normal value <1.5). Rapid ultrasound assessment did not identify acute intrathoracic or
intraabdominal pathology. CT showed brain edema and diffuse alveolar infiltrates of both
lungs. No pneumothorax or pneumomediastinum was seen. Cardiac catheterization showed
no anomalies. Routine toxicological analysis and semi-quantification by liquid
chromatography-mass spectrometry revealed the presence of approximately 1 mg/ml
ecstasy/3,4-Methylenedioxy-methamphetamine (MDMA) in the urine. He was known as a

sporadic user of ecstasy by inhalation.

Twelve hours after admission to the intensive care unit, he developed extensive
subcutaneous emphysema of the thorax and neck. Lung protective ventilation had been
instituted and no central subclavian venous line had been inserted. A chest X-ray and CT
showed a pneumomediastinum and bilateral pneumothoraces (Figures 1 A and B). Bilateral
chest tubes were inserted. A bronchoscopy showed extensive tracheal and bronchial
inflammation and necrosis, but no macroscopic airway rupture (Figure 2). Airway biopsies
showed widespread necrosis, neutrophil infiltration and crystals (Figure 3A). The same
crystals were found in the bronchial aspirate and mini-bronchoalveolar lavage (BAL) fluid

(Figure 3B). A gastroscopy did not reveal esophageal rupture or necrosis of the stomach.

Analysis of a white powder found in his trousers’ pouch (pH 4) and BAL fluid revealed the
presence of MDMA. The bronchial biopsies (Figure 3A), BAL-fluid (Figure 3B), urine as well as
powder (Figure 3C) all showed massive amounts of identical crystals. The patient was
declared brain dead later on and after consent, liver and kidney donation was executed. An

autopsy was denied.

The amphetamine MDMA causes activation of the sympathetic autonomic nervous system
with vasoconstriction, fever, organ failure and cardiac arrest (1). In this patient, its use led to
hypoxic cardiac arrest and later on barotrauma. Pneumomediastinum, pneumopericardium,

and pneumothorax have been associated with drugs activating the sympathethic nervous
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system such as inhaled cocaine (1) or amphetamines usage in case series or reports (2-5).
For MDMA, barotrauma has been reported mainly after oral intake (1,2), and only thrice
after MDMA inhalation (3-5). The mechanism after oral intake is likely due to Valsalva
maneuvers during physical exertion at parties (1,2). Inhaling deeply with repeated Valsalva
maneuvers prior to exhaling against pursed lips is believed to be the cause in inhalation drug
users (1). In this case, pneumothoraces were likely related to massive airway necrosis due to
vasoconstriction of airway wall vessels after local exposure, through inhalation or ingestion
and aspiration, to an acidic preparation containing the powerful vasoconstrictor MDMA. To
our knowledge this is the first report on MDMA detection in the aspiration fluid from lungs

and causing widespread bronchial necrosis.
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Figure legends:

Figure 1A: Anteroposterior radiographs of the thorax (from left to right: at admission, 2
hours and 17 hours after admission showing progressive congestion or pulmonary edema in
both lungs. The 3rd radiograph shows a pneumothorax of the apical part of the left lung.
Sharp contours of heart and mediastinum, suggestive for extensive pneumomediastinum.
Subcutaneous emphysema in the neck and air under the diaphragm. Central venous line in
the right internal jugular vein extending into the superior vena cava. Intubation tube in the

trachea.

Figure 1B: CT scan of the thorax: thin-slice 1,25 mm axial and 11 mm average coronal
reconstructions in lung window: Diffuse areas with ground glass opacities in both lungs with
a predominantly central distribution, suggestive for pulmonary alveolar edema, where most
of the fluid is in the alveolar space. Extensive pneumomediastinum with dissection of the air
to the paracardial and preperitoneal area and to the neck. Pneumothorax on the right side.

Thoracic drain on the left side.

Figure 2: Bronchoscopic view of the bronchus intermedius (right upper lobe): Extensive

bronchial inflammation and necrosis with purulent secretions.
Figure 3. identification of ecstasy/MDMA crystals.

Figure 3A: HE,40x: Identification of birefringent crystals under polarizationin

the bronchial biopsy

Figure 3B: Cross polarization microscopy (200x enlargement): crystals in

bronchoalveolar lavage fluid

Figure 3C: Cross polarization microscopy (250x enlargement): crystalline powder
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Figure 1A: Anteroposterior radiographs of the thorax (from left to right: at admission, 2 hours and 17 hours
after admission showing progressive congestion or pulmonary edema in both lungs. The 3rd radiograph
shows a pneumothorax of the apical part of the left lung. Sharp contours of heart and mediastinum,
suggestive for extensive pneumomediastinum. Subcutaneous emphysema in the neck and air under the
diaphragm. Central venous line in the right internal jugular vein extending into the superior vena cava.
Intubation tube in the trachea.
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Figure 1B: CT scan of the thorax: thin-slice 1,25 mm axial and 11 mm average coronal reconstructions in
lung window: Diffuse areas with ground glass opacities in both lungs with a predominately central
distribution, suggestive for pulmonary alveolar edema, where most of the fluid is in the alveolar
space. Extensive pneumomediastinum with dissection of the air to the paracardial and preperitoneal area
and to the neck. Pneumothorax on the right side. Thoracic drain on the left side. Intubation tube in the
trachea.
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Figure 2: Bronchoscopic view of the bronchus intermedius (right upper lobe): Extensive bronchial
inflammation and necrosis with purulent secretions.
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Figure 3. identification of ecstasy/MDMA crystals.
Figure 3A: HE,40x: Identification of birefringent crystals under polarization in the bronchial biopsy
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Figure 3. identification of ecstasy/MDMA crystals.
Figure 3B: Cross polarization microscopy (200x enlargement): crystals in bronchoalveolar lavage fluid
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Figure 3. identification of ecstasy/MDMA crystals.
Figure 3C: Cross polarization microscopy (250x enlargement): crystalline powder
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