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Air Leak Syndromes: A Rare Case of Pneumoscrotum in a 
Neonate
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Abstract

Air leak syndromes are a group of clinically recognizable disorders 
produced either by alveolar rupture or due to gastro-intestinal per-
foration or iatrogenic, following which air escapes into the tissue in 
which air is not normally present. Herein we report a newborn who 
developed pneumothorax following resuscitation by untrained staff. 
Subsequently child developed subcutaneous emphysema, pneumop-
eritoneum and pneumoscrotum and recovered spontaneously.
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Introduction

Air leak syndromes are a group of clinically recognizable dis-
orders produced either by alveolar rupture or due to gastro-
intestinal perforation or open cranial wound or iatrogenic, fol-
lowing which air escapes into the tissue in which air is not 
normally present. All the clinical types of air leak syndrome 
can occur among babies with spontaneous vigorous respira-
tions (usually among larger term babies) at birth or due to in-
creased pressure of mechanical ventilator (PEEP, PIP) during 
treatment of RDS, meconium aspiration syndrome and birth 
asphyxia [1, 2] or due to vigorous cardio-pulmonary resuscita-
tion done by untrained staff or due to gastro-intestinal ischemia 
and congenital or acquired obstruction [3]. Recently we came 
across such a neonate who was given mouth to mouth and 
Ambu bag resuscitation at primary healthcare center and devel-
oped: pneumothorax, pneumoperitoneum, pneumoscrotum and 
subcutaneous emphysema [4]. The pneumoscrotum following 

resuscitation is a rare entity. To the best of our knowledge, only 
a few cases have been reported in the literature till date. Thus, 
because of its rarity we would like to report this case.

Case Report

A 2.75 kg full-term, male child was delivered at primary health 
care center and because of asphyxia child was first resuscitated 
by mouth to mouth respiration and subsequently Ambu bag 
resuscitation was given by an untrained staff. Subsequently 
the baby was given oxygen by nasal prong along with paren-
teral fluid. Next day parents noticed swelling over chest which 
gradually spread to scrotum for which the baby was referred to 
our medical college hospital.

The child was sick, irritable anoxic and puffy on arrival. 
His urine output was less than 1 mL/kg/h, and the oxygen satu-
ration was 84%. The laboratory workup showed: leucocytosis 
with a total leucocyte count of 22,000/mm3, predominantly 
neutrophil (N87, L12), increased C-reactive protein (10 mg/
dL), blood urea 134 mg/dL, serum creatinine 1.2 mg/dL and 
SGPT 89 IU/L. Blood gas analysis showed hypoxia, hyper-
carbia and respiratory acidosis. X-ray of chest PA view and 
flat plate abdomen was done which revealed pneumothorax, 
pneumoperitoneum, pneumoscrotum and subcutaneous em-
physema.

Because of respiratory distress baby was managed by 
inter-costal tube drainage and high flow oxygen supplemen-
tation. Broad spectrum antibiotic coverage was given, and 
the baby kept for the initial few days on parenteral fluids and 
gavage feeding. The distress gradually improved, urine output 
increased and renal functions normalized by seventh day. On 
11th day X-ray of chest and abdomen revealed no pneumo-
thorax and no pneumoperitoneum, but there was evidence of 
subcutaneous emphysema and persistence of pneumoscrotum. 
Therefore, inter-costal tube was removed. The scrotum swell-
ing gradually decreased and was minimal on day 16th of ad-
mission when the baby was discharged as he was accepting 
breast feeds, had no respiratory distress and was euglycemic.

Discussion

Air accumulation in the scrotum can be explained by three 
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patho-physiologic mechanisms.
First is spread of air from a thoracic source (pneumothorax 

or pneumomediastinum). In the presence of a ball valve check 
mechanism or high volume air flow ventilation, there will be 
alveolar air trapping and alveolar over distention. Because of 
pressure gradient across affected alveoli and adjacent tissue 
space, the distended alveoli will rupture at alveolar base that 
overlie capillaries. The air leaks at the hilum will first cause 
pneumomediastinum. Thereafter air ascends up along perivas-
cular sheath and esophagus. It will lead to emphysema neck. 
The mediastinum also communicates with the retroperitoneum 
through the sterno-costal attachment of the diaphragm. This 
space is continuous with the flanks and the pelvis. Thus air 
travels downwards through perivascular sheaths of great ves-
sels and esophagus into retroperitoneal space: perinephric 
space and to the scrotum if air travels along the spermatic fas-
cia. It will manifest as retroperitoneal emphysema. Later if air 
leaks into posterior peritoneal cavity it will cause pneumop-
eritoneum. If pneumoperitoneum dissects into processes vagi-
nalis, it will cause pneumoscrotum.

Secondly, the pneumoperitoneum is usually caused by vis-
ceral perforation [5, 6]. It is either caused by bowel ischemia or 
mechanical bowel obstruction. The air can reach the abdomi-
nal wall by diffusion or through small peritoneal defects and 
can accumulate in the scrotum dissecting at the fascial planes. 
Sometimes, air can travel to the scrotal sac through a patent 
processus vaginalis.

Third is infection with gas-producing organism (i.e., 
Fournier’s gangrene) of scrotum or direct introduction of air 
into scrotum following scrotal trauma.

Our patient developed pneumothorax, pneumoperitone-
um, pneumoscrotum and subcutaneous emphysema because 
of rupture of alveoli following high pressure resuscitation by 

inadequately trained nursing staff, causing over-distension and 
rupture of alveoli and air leak. Patient had a good recovery on 
supportive care.

Take home message

Require to strengthen the Neonatal Resuscitation Program to 
avoid iatrogenic complications.
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