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delay in the diagnosis of brain abscess. All four cases oc-
curred before 1974, and none of the patients received CT
scans. The two surviving patients in the antibiotic-only
group were evaluated with CT scans at the time of presenta-
tion and serially, as was our patient. The contribution of
computed tomography to the successful treatment of bacte-
rial brain abscesses was noted -in a retrospective analysis of
patients treated at the University of California, San Fran-
cisco, from 1970 through 1977.17 The mortality rate before
1974, when computed tomography became available at that
hospital, was 44% (8 of 18). In contrast, there were no
deaths in the 20 patients diagnosed after the CT scan became
available.

In summary, a review of reported cases of listerial brain
abscess suggests that, like other forms of bacterial brain
abscess, the chance of cure is increased by abscess drainage.
Because our patient underwent only needle aspiration of her
abscesses and received only four doses of gentamicin, which
is known to have poor central nervous system penetration, we
think this case shows that a cure of listerial brain abscess is
possible without surgical abscess drainage or the use of a
nephrotoxic antibiotic even in a patient receiving immuno-
suppressive medication.
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Association of Spontaneous
Pneumomediastinum With
Substance Abuse

LAURIE L. FAJARDO, MD
Tucson

THE SPONTANEOUS OCCURRENCE of air in the mediastinum is
well described. 2 Usually a benign condition, it can be indis-
tinguishable clinically from potentially life-threatening
causes of pneumomediastinum such as esophageal perfora-
tion.3 Isolated cases of pneumomediastinum have been re-

ported following the inhalation of marijuana45 and cocaine
use.5'- We present four cases of adolescents who had pneu-

momediastinum after inhaling marijuana or alkaloidal co-

caine. In all four, recovery was uneventful.

Report of Cases

Case 1

The patient, a 17-year-old previously healthy male ado-
lescent, was admitted to hospital from the emergency depart-
ment because he had had acute retrosternal chest pain for six
hours that radiated to the neck. There was no history of
reactive airways disease, recent trauma, dyspnea, hemop-
tysis, or tobacco abuse.

On physical examination, the patient was in pain and
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anxious but in no respiratory distress. Breath sounds and the
findings of a cardiac examination were normal. No Ham-
man's sign was present. Laboratory data revealed normal
arterial blood gas measurements while the patient was
breathing room air (pH 7.42, Po2 96 mm ofmercury, Pco, 35
mm of mercury). A posteroanterior chest radiograph was
relatively unremarkable, but the lateral view showed lucency

Figure 1.-A lateral chest radiograph shows pneumomediastinum
with air lucency in the pretracheal space (arrows) and surrounding
the right pulmonary artery (arrowheads).
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anterior and posterior to the trachea and circumferentially
around the left pulmonary artery (Figure 1).

On further questioning, the patient admitted to several
hours of inhaling alkaloidal cocaine before the chest pain
began. Clinical symptoms spontaneously regressed over the
next two days, and the patient was discharged after 48 hours
of observation. A second chest radiograph taken before dis-
charge showed a decrease in the amount of mediastinal air,
and a chest film was normal three days after discharge.

Case 2
The patient, a 20-year-old man, presented with shortness

of breath and burning substernal chest pain that radiated
through his back and up into both sides of his neck. The
symptoms occurred about an hour after the patient "free-
based" cocaine. In addition, he reported a blow to the mid-
sternal area of the chest on the evening before admission
while play boxing. The patient had had pulmonary coccidioi-
domycosis at the age of 10.

On physical examination there was a pericardial friction
rub at the third and fourth intercostal spaces in the midclavic-

ular line and tenderness to palpation over the midsternum
and along the right and left paratracheal areas. A chest radio-
graph showed pneumomediastinum with dissection of air
into the subcutaneous tissues of the neck (Figure 2). A labo-
ratory workup elicited no abnormalities.

The patient was observed overnight in the hospital. The
findings of a chest film taken 14 hours after admission were
unchanged, but his symptoms were resolving. He was dis-
charged from the hospital and followed up in the outpatient
clinic. Four days after discharge the patient was asymptom-
atic and his chest radiograph was normal.

Case 3
A 19-year-old man awoke with a sore throat and sub-

sternal aching that worsened with inspiration. On physical
examination there was a positive Hamman's sign. Chest ra-
diography showed a subtle pneumomediastinum and dissec-
tion of free air superiorly into the soft tissues of the neck
(Figure 3). A barium esophagogram was normal. The patient
later revealed that he had smoked marijuana the evening
before his symptoms occurred. The patient's chest radio-
graph findings were unchanged 24 hours after admission, but
his symptoms had resolved and he was discharged. He did
not keep his follow-up outpatient appointment.

Case 4
The patient, a 16-year-old male adolescent, was trans-

ferred from an emergency department in Mexico with pneu-
momediastinum and chest pain. The patient was well until

Figure 2.-An anteroposterior chest radiograph shows pneumome-
diastinum (arrowheads) with dissection of air into the subcutaneous
tissue planes of the neck (arrows).

Figure 3.-An anterolateral chest radiograph shows pneumomedias-
tinum (arrowheads) and dissection of air into the subcutaneous tis-
sues of the neck (arrows).
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Figure 4.-Left, anteroposterior and, Right, lateral chest radiographs show subtle pneumomediastinum (arrowheads) and subcutaneous

emphysema in the neck (arrows).

the night before his admission when he reports that he drank
six beers and smoked alkaloidal cocaine. His chest radio-
graph showed pneumomediastinum and subcutaneous em-
physema in the neck (Figure 4). The rest of his medical
workup elicited no abnormalities. After eight hours ofobser-
vation in the emergency department, the patient's chest pain
resolved and his pneumomediastinum had decreased in size.
He was discharged to be followed up by his physician in
Mexico.

Discussion
Pneumomediastinum is classified as nontraumatic (pri-

mary or spontaneous) and traumatic (secondary). Sponta-
neous pneumomediastinum can be seen in adolescents fol-
lowing acute intermittent respiratory obstruction and may be
associated with asthma, pertussis, pneumonia, emesis,
retching, defecation, straining, weight lifting, or coughing.
One report noted that half of all cases of nontraumatic pneu-
momediastinum were associated with parturition.8 More re-
cently we have become aware of an association between
smoking (freebasing) alkaloidal cocaine ("crack") with the
development of pneumomediastinum, probably related to a
prolonged Valsalva's maneuver or to the use ofpositive pres-
sure. Positive pressure is usually applied by a partner, either
by direct mouth-to-mouth contact or through blowing into a
cylinder.

Alkaloidal or free-based cocaine is created by combining
cocaine with a basic solution such as ammonium and a sol-
vent such as ether to create cocaine crystals, which are more
volatile than cocaine salt.

The mechanism of primary pneumomediastinum is
thought to be related to increased intra-alveolar pressure
with the development of a pressure gradient between alveoli
and surrounding blood vessels. The pressure gradient causes
acute rupture of an overly distended alveolus, alveolar web,
or bleb.1 2 This may involve a negative-pressure gradient
during a forced inspiration or a positive-pressure gradient
during a prolonged breath-holding (Valsalva) maneuver. In
addition, alkaline cocaine and other contaminants (benzoic
acid, methanol, or sulfuric acid) on the alveolar wall may
cause an inflammatory response and weakening ofthe adven-
titia, which may also lead to rupture. This latter mechanism
may explain why the onset of symptoms is often delayed.
After alveolar rupture, fine bubbles of air track along the
vessels and bronchi, coalescing into larger air collections in
the mediastinum. The free air may then decompress along
the fascial planes of the trachea and esophagus and into the
anterior mediastinum and subcutaneous soft tissues of the
chest, neck, and axillary regions.

Clinical manifestations of pneumomediastinum include
stabbing chest pain, pleuritic chest pain, dyspnea, the so-
called mediastinal crunch (Hamman's sign), and subcuta-
neous emphysema. On a posteroanterior chest radiograph,
lucency may be seen along the left heart border, indicating
displacement of mediastinal pleura. Lucency indicative of
subcutaneous emphysema within the soft tissues ofthe chest,
the axillary region, and the neck may also be seen. On the
lateral chest radiograph, air lucency may be seen outlining
the hilar pulmonary vessels and extending along the fascial
planes ofthe esophagus and trachea.
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Although usually self-limited, this condition must be dif-
ferentiated from esophageal perforation, a potentially life-
threatening condition. A barium esophagogram may be nec-

essary to evaluate these patients.
In the vast majority of patients, pneumomediastinum and

symptoms will spontaneously resolve. Close outpatient med-
ical care and follow-up chest films are appropriate for these
patients.

REFERENCES

1. Macklin MT, Macklin CC: Malignant interstitial emphysema of the lungs and
mediastinum as an important complication in many respiratory conditions: Interpre-
tation of clinical picture in light of laboratory experiment. Medicine (Baltimore)
1944; 23:281-358

2. Bodey GP: Medical mediastinal emphysema. Ann Intern Med 1961;
54:46-56

3. Granich MS, Klotz RE, Partlow RC, et al: Spontaneous retropharyngeal and
cervical subcutaneous emphysema in adults. Arch Otolaryngol 1983; 109:701-704

4. Miller WE, Spiekerman RE, Hepper NG: Pneumomediastinum resulting
from performing Valsalva maneuvers during marijuana smoking. Chest 1972;
62:233-234

5. Luque MA, Cavallaro DL, Torres M, et al: Pneumomediastinum, pneumo-
thorax, and subcutaneous emphysema after alternate cocaine inhalation and mari-
juana smoking. Pediatr Emerg Care 1987; 3:107-109

6. Shesser R, Davis C, Edelstein S: Pneumomediastinum and pneumothorax
after inhaling alkaloidal cocaine. Ann Emerg Med 1981; 10:213-215

7. Adrouny A, Magnuson P: Pneumopericardium from cocaine inhalation. N
Engl J Med 1985; 313:48-49

8. Munsell W: Pneumomediastinum. JAMA 1967; 202:689-693

304


