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DesCripTion
A previously well 23-year-old woman presented 
with a 4-month history of rapid weight loss of 15 kg, 
increased lethargy, poor appetite and generalised 
chest and neck discomfort. Physical examination 
revealed generalised cachexia, bilateral temporalis 
muscle wasting and subcutaneous crepitus over 
the supraclavicular regions. Her body mass index 
(BMI) was low at 14 kg/m2.

Chest radiograph (figure 1) revealed a small 
pneumomediastinum, left-sided hydropneumo-
thorax, pneumoperitoneum and subcutaneous 
emphysema over the neck and upper chest walls. 
In addition, there was suggestion of free retro-
peritoneal air in the left hypochondrium. Further 
evaluation with CT (figure 2) confirmed the earlier 
radiographic findings and also demonstrated exten-
sion of the pneumomediastinum into the thoracic 
intraspinal epidural space (pneumorrhachis). Right 
lung apical subpleural blebs and a small left apical 
cystic lesion with surrounding ground-glass opac-
ities possibly representing an infected bulla, were 
also noted. A water-soluble contrast swallow study 
performed showed no oesophageal or gastric perfo-
ration. Subsequent psychiatric evaluation revealed 

a diagnosis of restrictive subtype anorexia nervosa 
(AN). As the patient was relatively asymptomatic 
and no causative pulmonary disease was identified, 
she was conservatively managed with supportive 
care. The air leaks gradually resolved on subsequent 
chest radiographs. At the last follow-up, the patient 
remained clinically well with no recurrence and also 
showed improvement in her BMI.

Spontaneous non-traumatic air leaks outside the 
airways (ie, pneumothorax, pneumomediastinum, 
etc) occurring in isolation or in combination, are 
very rare. In the context of AN, malnourishment 
has been closely linked to reduced lung surfactant 
production and emphysematous-like changes which 
increases susceptibility to tissue injury and poor 

Figure 1 Erect chest radiograph demonstrating a 
left-sided hydropneumothorax (dashed arrow, with 
air–fluid level seen), pneumomediastinum (arrowheads), 
subcutaneous emphysema (asterisk), pneumoperitoneum 
(short lines) and suggestion of pneumoretroperitoneum 
(solid arrow). No gross pulmonary lesion was evident.

Figure 2 CT of the chest demonstrating additional 
findings of (A) a left apical bulla and right apical bleb 
(arrows), (B) pneumorrhachis and confirming the 
presence of (C) pneumoretroperitoneum.

Learning points

 ► Spontaneous air leak syndromes such as 
pneumothorax and pneumomediastinum are 
rare, but life-threatening complications of 
anorexia nervosa (AN) that may also arise from 
emphysematous-like lung changes related to 
malnourishment. These should be considered 
in patients with AN presenting with respiratory 
symptoms.

 ► Prompt imaging with radiography, CT and 
fluoroscopy (where clinically indicated) should 
be performed to exclude any serious causes of 
diffuse air leaks such as a perforated viscus, 
which may require urgent surgical intervention. 
CT of the chest is useful in determining the 
extent of the air leaks as well as differentiating 
between their primary and secondary causes. 
CT is also essential in assessing for other 
pulmonary complications such as aspiration 
pneumonitis, mediastinitis and persistent 
alveolar-pleural fistula that can develop in 
severe cases of AN over time. 

 ► The management approach of AN-associated air 
leaks is usually conservative until the source of 
the air leak resolves.
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healing.1 AN is also associated with induced vomiting, which 
may cause oesophageal rupture and raised intrathoracic pres-
sure, predisposing to developing pneumomediastinum, pneu-
mothorax and pneumorrhachis. This is known as the Macklin 
effect, which postulates that alveolar rupture may result from 
increased intra-alveolar pressure and low perivascular pressure, 
causing air dissection through the thin alveolar walls and pulmo-
nary interstitium into the mediastinum, pericardial, peritoneal 
cavities and less commonly, the epidural space, likely accounting 
for our patient’s air leaks.2 This was further complicated by the 
formation of apical bleb/bulla likely secondary to her malnour-
ished state, which may have ruptured into the interpleural space.

Other risk factors for developing spontaneous air leaks include 
male gender and vigorous exercise.2 The development of emphy-
sematous-like lung changes without underlying pulmonary 
disease has also been reported in the HIV population, where 
bronchial dilation and premature bullous disease were seen in 
affected patients, predisposing to air leaks.3

When air leaks are identified, visceral organ injuries should be 
excluded as this would require surgical intervention. In severe 
cases of AN, a persistent alveolar-pleural fistula may develop and 
can be identified on CT. Depending on severity, the management 
of patients with AN-associated air leaks usually involves a medi-
cally conservative and multidisciplinary team approach until the 

source of the air leak heals.1 2 Currently, the duration required 
for restoration of normal pulmonary physiology and whether 
emphysematous-like changes will improve with refeeding are 
yet to be determined.1 However, patients generally recover well 
with spontaneous resolution of the air leaks without any signif-
icant sequelae.
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