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Abstract 

Pneumoperitoneum is the presence of air within the peritoneal cavity. Pneumoperitoneum is said to occur more in 
neonates than in infants and most cases are idiopathic. However it may be caused by necrotizing enterocolitis (NEC), 
gastrointestinal tract perforation, iatrogenic causes such as mechanical ventilation and intrathoracic pathology 
(pneumothorax, pneumomediastinum). Plain abdominal radiograph has a good diagnostic value in evaluating patients 
with suspected pneumoperitoneum. Pneumoperitoneum can also be diagnosed using computed tomography (CT). A 
case of neonatal pneumoperitoneum without any established cause is reported due to its rarity. The approach to its 
management and radiological signs of pneumoperitoneum are also presented.  
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1. Introduction

Pneumoperitoneum is the presence of air within the peritoneal cavity. It has an incidence of 16.5% of neonatal 
admissions. In neonates, about 10% of the pneumoperitoneum demonstrated radiologically occur without hollow 
viscus perforation [1]. Pneumoperitoneum is said to occur more in neonates than in infants and most cases are 
idiopathic [2]. However it may be caused by necrotizing enterocolitis (NEC), gastrointestinal tract perforation, 
iatrogenic causes such as mechanical ventilation and intrathoracic pathology (pneumothorax, pneumomediastinum) 
[3].  

Plain abdominal radiograph has a good diagnostic value in evaluating patients with suspected pneumoperitoneum. 
Pneumoperitoneum can also be diagnosed using computed tomography (CT). 

A case of neonatal pneumoperitoneum without any established cause is reported due to its rarity. The approach to its 
management and radiological signs of pneumoperitoneum are also presented. 

2. Case report

Baby S. Y. is a one day old male neonate born at 38 weeks gestational age through unsupervised spontaneous vaginal 
delivery at home. He presented to the special care baby unit of Usmanu Danfodiyo University Teaching Hospital Sokoto 
8 hours after delivery with history of gradual and progressive onset of abdominal swelling and difficulty in breathing 
since birth. No history of vomiting. He had passed meconium before presentation. He is the third child of the mother. 
No previous history of similar symptoms in the family. The mother received adequate antenatal care which was 
uneventful. She is not a known diabetic, hypertensive or sickle cell disease patient. 
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Physical examination showed a male neonate in obvious respiratory distress. The abdomen was grossly distended and 
soft. He was not pale and not jaundiced. The blood sugar level, electrolytes and packed cell volume were normal. A 
clinical assessment of grossly distended abdomen? cause to rule out intestinal obstruction was made and he was 
referred to Radiology department for abdominal radiography. 

The plain abdominal radiograph showed large pockets of free peritoneal air under the diaphragms bilaterally (fig.1). 
The peritoneal air outlined both walls of bowel in keeping with “Rigler’s sign” (fig.2). No pneumatosis intestinalis was 
demonstrated. No evidence of pneumothorax was seen. Abdominal ultrasonography showed excessive intraabdominal 
gas. The diaphragmatic outline was normal. A diagnosis of pneumoperitoneum probably due to bowel perforation was 
made. 

Percutaneous tapping of the pneumoperitoneum was done to relieve respiratory distress and he later had exploratory 
laparotomy. At surgery, there was no evidence of gastrointestinal perforation and no pneumatosis intestinalis or 
congenital anomaly was seen. There was no abdominal distention in the post-operative period. The baby was discharged 
one week later.  

 

Figure 1 Abdominal radiograph of the abdomen (erect view) showing large volume of air beneath the diaphragm 
(straight arrows) and Rigler’s sign (curved arrow). 

 

Figure 2 Supine abdominal radiograph showing Rigler’s sign (curved arrow) and air trapped at the inferior margin of 
the liver (long arrow).  

3. Discussion 

Neonatal pneumoperitoneum has both surgical and non-surgical causes [4, 5]. In the newborns, it commonly arises from 
a perforated hollow viscus. It is also associated with pulmonary air leak syndromes- pneumothorax, 
pneumomediastinum, in neonates on mechanical ventilation. Pneumoperitoneum without viscus rupture is rare at any 
paediatric age [6]. Shalini et al reported a case of spontaneous idiopathic pneumoperitoneum in a newborn6. Reports 
have shown that necrotizing enterocolitis (NEC) is the single major cause of pneumoperitoneum in neonates [5, 7]. 
However, Khan in his study of 89 neonates managed for pneumoperitoneum showed that about 50% of patients had 
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pneumoperitoneum due to non-NEC related cause. These other causes include perforated pouch colon, isolated colonic 
perforations, caecal perforation, gastric and duodenal perforations. However there were seven patients in which no 
cause could be ascertained [7]. No intra-abdominal cause of pneumoperitoneum was found in this index patient even 
during exploratory laparotomy. However the possibility of intrathoracic cause was not ruled out since chest radiograph 
was not done. 

Plain abdominal radiograph is essential for the diagnosis of pneumoperitoneum. Erect abdomen or chest radiographs 
erect are required, but these are usually not obtained in neonates. The diagnosis in neonates is usually made with supine 
radiograph. Additional horizontal cross table shoot through films or left decubitus shoot through may be performed. 
Erect radiograph with the baby supported and a supine view were done in this patient to make the diagnosis. 

The traditional sign of pneumoperitoneum is the crescent shaped free air beneath the diaphragm on erect abdominal 
and chest radiograph. In this position, it is possible to detect as little as 1 or 2 ml of air [8]. This was demonstrated in 
the case here presented. The signs of pneumoperitoneum on supine abdominal radiograph include; the Dog’s cap sign 
(air in Morrison’s pouch), free air occurring sub-hepatically inferior and anterior to the liver, falciform ligament sign 
(air outlining the falciform ligament), wind sign or lucent liver sign, the dome sign (free air trapped under the middle 
part of the diaphragm), the double wall sign or Rigler’s sign, the sign of triangle (air between  the loops of bowel) and 
the football sign (air distended peritoneum beneath the anterior abdominal wall) [8, 9]. Some of these features 
(subhepatic air and Rigler’s sign) were demonstrated in the case here presented. 

Other conditions which can mimic the signs of pneumoperitoneum on plain radiograph are; interposition of the colon 
between the diaphragm and liver or Chilaiditi syndrome, fat depositions, artifacts, curvilinear pulmonary collapse, intra-
abdominal abscess, intraperitoneal or internal hernia and volvulus especially of the mobile caecum8.These can be 
differentiated from pneumoperitoneum by its described features.  

The management of pneumoperitoneum depends on the cause. Laparotomy is done for pneumoperitoneum due to 
viscus perforation. NEC related perforations are managed by peritoneal drains. Conservative management (observation 
of vital signs, ceasation of enteric feeding and introduction of parenteral nutrition) can also be done in idiopathic cases. 
Shalini et al reported a case of spontaneous idiopathic pneumoperitoneum in the newborn which was managed 
conservatively [6]. However in the case presented the baby underwent exploratory laparotomy.  

4. Conclusion 

A 1 day old male neonate presented with gradual and progressive onset of abdominal swelling since birth and was 
diagnosed to have severe pneumoperitoneum by plain radiograph. He had exploratory laparotomy without any 
established cause identified.  
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