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Spontaneous pneumomediastinum (PM) is an uncommon condition in which free air enters the mediastinum. This
usually occurs either through esophageal tears after vigorous vomiting, or after alveolar rupture subsequent to a rapid
increase in intra-alveolar pressure. Spontaneous PM is a rare entity in anorexia nervosa (AN) and self-induced vomiting
is often the cause of PM in patients with AN. We experienced a case of spontaneous PM in an anorexic adolescent, in

whom vomiting was not the cause of PM.
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Introduction

Pneumomediastinum (PM) or air in the mediastinum may
originate from the esophagus, lungs, or bronchial tree. Sponta-
neous PM usually results from alveolar wall rupture and must
be distinguished from posttraumatic PM resulting from trau-
matic events. Alveolar rupture results from high intra-alveolar
pressures, low peri-vascular pressures, or both. Air escap-
ing from the alveoli tracks into the mediastinum during the
breathing cycle as the pressure in the mediastinum decreases
relative to the pulmonary parenchymal pressure. From there,
air may track into the cervical subcutaneous tissues, epidural
space, pericardium, and/or peritoneal cavity'”. This patho-
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physiological mechanism was described by Macklin et al. in
1944, and is known as the Macklin effect’.

Anorexia nervosa (AN) can be associated with a lot of medi-
cal complications. PM is rarely associated with AN. Vomiting,
a common symptom in AN, is a known cause of PM*’. But
among the cases reported in a small case series, only a few
were preceded by vomiting®’. So, there has to be another
cause placing patients with AN at risk for spontaneous PM.

We report a case of spontaneous PM in an anorexic adoles-
cent, in whom vomiting was not the cause of PM.

Case Report

A 14-year-old girl with known AN and extreme malnutrition
was referred to us because of subcutaneous air in the neck and
thorax on chest X-ray. She complained of unusual crackling
sensation in her neck and both axillae since a couple of days.
There was no dyspnea or chest pain. There was no history of
trauma or injury and vomiting. She was a non-smoker. Before
admission to the hospital, she showed loss of appetite and
further history taking revealed an anorectic episode for more
than 6 months, for which, she had been diagnosed with AN 1
month ago. Physical examination showed a blood pressure of
97/71 mm Hg, heart rate of 54 beats per minute, respiratory
rate of 16 breaths per minute, and temperature of 36.5°C. Her
height was 165 cm, weight 29 kg, and body mass index 10.7
kg/m’. There were signs of subcutaneous emphysema in the
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neck and in both axillae. She had lanugo on the whole body
with no signs of injury or trauma. Cardiac evaluation showed
normal heart sounds without a cardiac murmur. On auscul-
tation, there were normal bilateral vesicular breath sounds.
Laboratory data on admission revealed a normal leukocyte
count (6,130/pL), mild normocytic anemia (hemoglobin, 11.3
mg/dL), elevated levels of alanine aminotransferase (50 IU/
L) and lactate dehydrogenase (383 IU/L), and decreased level
of protein (6.2 g/dL). Chest X-ray and computed tomography
scan showed subcutaneous emphysema in the neck and me-
diastinal emphysema with extension into the intra-abdominal,
retroperitoneal, and epidural regions (Figures 1, 2). There was
no pneumothorax. An esophageal gastric passage radiograph
showed no abnormalities, and no signs of esophageal perfora-
tion were evident. Laryngoscopic findings were also within
normal limits, without signs of mucosal lesions or submucosal
swelling. Evaluation of the endocrinology laboratory data
showed that her follicle-stimulating hormone (0.8 mIU/mL),
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luteinizing hormone (<0.07 mIU/mL), and estradiol (6.4 pg/
mL) levels were lowered. Her thyroid-stimulating hormone
(4.57 plU/mL) and free T4 (0.83 ng/mL) levels were normal.
After refeeding, she was referred to an eating disorders clinic
to manage her eating disorder. She was advised to increase
her oral intake, especially of high-calorie food. Her leukocyte
count and hemoglobin level decreased gradually. Within 2
weeks, her subcutaneous emphysema resolved spontaneous-
ly. On the 17th day of hospitalization, her leukocyte count and
hemoglobin level reached 2,770/uL and 9.8 g/dL, respectively.
At 2 months after discharge, her leukocyte count and hemo-
globin level returned to the normal range without any blood
transfusion or infection.

Discussion

Spontaneous PM is an uncommon and generally benign

Figure 1. Chest X-ray at the time of ad-
mission (A) and on the 10th day of hos-
pitalization (B). Marked improvement
in diffuse soft tissue emphysema can be
seen.

Figure 2. Computed tomography (CT) in
the patient with mediastinal emphysema
and subcutaneous emphysema in both
axillae and lower neck regions. CT scan
shows subcutaneous emphysema in the
neck and mediastinal emphysema with
extension into the intra-abdominal, ret-
roperitoneal (A, B), and epidural regions.
Arrow indicates epidural pneumatosis

(C).
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entity developing in the absence of traumatic or iatrogenic
events. Usually, respiratory maneuvers with high intrathoracic
pressures (Valsalva maneuver, severe coughing, energic cry-
ing, or vigorous vomiting) have been implicated in its develop-
ment*’. The increase in intra-alveolar pressure causes alveolar
rupture and escape of air into the mediastinal space. Spon-
taneous PM rarely requires surgical drainage inasmuch as it
usually resolves spontaneously. PM is sometimes observed in
AN: self-induced vomiting causing an esophageal laceration
is frequently the cause of PM in these patients. However, our
patient had no history of vomiting, and thorough diagnostic
procedures showed no signs of esophageal or upper airway
laceration. The pathophysiologic mechanism of PM in our
patient can be explained by an alveolar wall rupture, with con-
sequent air leak into the mediastinum.

Of the many body systems adversely affected by severe AN,
the pulmonary system may also be affected. Although rare,
there are descriptions of spontaneous pneumothorax, spon-
taneous PM, diffuse soft tissue emphysema, and emphysema-
like changes in patients with AN**"*, Purging behaviour, such
as self-induced vomiting, is common among AN patients.
Vomiting is a known cause of PM, placing anorexia patients,
who frequently vomit, at risk for PM. However, in only a few of
the cases described in the literature, vomiting was the preced-
ing event of PM". The pathophysiologic mechanism of air en-
trance into the mediastinum can be explained by the rupture
of an alveolar wall, which is mostly the cause of an air leak into
the mediastinum. Based on the literature and our observa-
tions, patients with AN are at risk for spontaneous PM, even if
they are not vomiting,

Animal studies reveal that calorie restriction results in an
important loss of alveoli and a fall in gas-exchange tissue
and thinner alveolar walls". Also in human studies, atrophic
changes, such as large alveoli and thin alveolar walls, due to
starvation were found in Jewish people'’. With thinner alveo-
lar walls and the loss of alveoli, malnourished individuals are
at risk of alveolar wall rupture. Therefore, even with a minimal
increase in intra-alveolar pressure, such as that which may
occur during usual daily activities, such as a choking incident,
can become the cause of air leaks, as observed in our case.

In conclusion, we can suppose that severe malnutrition,
causing weakness of the alveolar wall and thinning of the con-
nective tissue, can explain the occurrence of spontaneous PM
in our patient.
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