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A 49-year-old female presented to the 
emergency department with acute onset 
of diffuse abdominal pain and vomiting 
of one day duration. Her vitals were 

stable and her abdomen showed diffuse tenderness. 
She was subjected to erect chest X-ray with both 
domes of the diaphragm [Figure 1], which showed 
air under the diaphragm.

Questions
1.	 What is the most likely diagnosis in this case?

a.	 Diaphragmatic hernia.
b.	 Pneumoperitoneum due to perforation of 

hollow viscus.
c.	 Eventration of diaphragm.
d.	Hepatodiaphragmatic interposition of colon 

or Chilaiditi syndrome.
e.	 Subphrenic abscess.

2.	 What are the complications of this condition?
a.	 Volvulus of the cecum, splenic flexure, or 

transverse colon.
b.	 Perforation of the cecum.
c.	 Subdiaphragmatic appendix.
d.	Both a and b
e.	 All of the above.

Answers
1.	 d. Hepatodiaphragmatic interposition of colon 

or Chilaiditi syndrome.
2.	 e.  All of the above.

D I S C U S S I O N
Pneumoperitoneum refers to the presence of free 
gas in the peritoneal cavity outside the viscera.1 The 
common cause of pneumoperitoneum is perforation 
of a hollow intestinal viscus, which is a surgical 
emergency. Other causes are subphrenic abscess, 
posterior hepatic lesion, and retroperitoneal mass or 
postoperative status.

Hepatodiaphragmatic interposition of the 
intestine (usually hepatic flexure of the colon) 
or Chilaiditi sign or pseudopneumoperitoneum 
is usually an incidental finding, which can cause 
confusion with other surgical emergencies. 
Pseudopneumoperitoneum refers to the presence of 
gas, which appears to be free within the peritoneal 
cavity but is in fact contained within an organ.2 
Common causes of pseudopneumoperitoneum are 
given in Box 1.

Hepatodiaphragmatic interposition of the 
intestine was first described by Beclere in 1899.3 

Chilaiditi’s sign is named after the Greek radiologist 
Dimítrios Chilaiditi, who first described it in a series 
of three cases when he was working in Vienna.3 It is 
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Figure 1: Postero-anterior view of chest X-ray 
showing air under the diaphragm (red arrows).
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a rare condition with an incidence of 0.006–0.2% 
with a marked male predominance (male to female 
ratio 4:1).4 It can be transient or permanent.

Chilaiditi’s sign is asymptomatic interposition 
of the bowel at hepatic flexure of colon between 
the liver and right hemidiaphragm visible on 
chest X-ray, which is usually performed for some 
cardiorespiratory illness. When it is associated 
with symptoms like abdominal pain, vomiting, 
constipation, respiratory distress, angina like chest 
pain or very rarely with volvulus or features of 
obstruction, it is called Chilaiditi syndrome. Patients 
will be symptomatic in the sitting position and feel 
better in the supine position as the accumulated 
air ascends up when seated causing difficulties. 
Physical examination may show obliteration of the 
liver, dullness, and the liver may be pushed down 
and palpable. The absence of features suggestive of 
peritonitis helps to differentiate the condition from 
hollow viscus perforation.

Haustral markings help to differentiate it from 
other causes of pneumoperitoneum. In patients with 
pneumoperitoneum the free air shifts with a change 
in the patient’s position in contrast to Chilaiditi, and 
a left lateral decubitus abdominal film may help to 
differentiate the two conditions.5 Linear atelectasis 
of the lung base situated above and parallel to the 
diaphragm can also simulate pneumoperitoneum, 
but can be easily differentiated by the presence of a 
normally aerated lung above and below the atelectatic 
band. Chilaiditi’s sign can be differentiated from 
diapharagmatic hernia by demonstrating the intact 
continuity of diaphragm.

The predisposing factors for the development of 
this can be due to hepatic, intestinal, diaphragmatic, 
and other miscellaneous causes. Factors associated 

with intestines include abnormalities of suspensory 
ligament of colon and falciform ligament, megacolon, 
an elongated/hypermobile colon with chronic 
constipation, and abnormal gas accumulation 
due to aerophagia. Diaphragmatic factors include 
the elevation of the right hemidiaphragm, such 
as eventration or phrenic nerve injury, and the 
hepatic factors include atrophy of the liver due 
to cirrhosis or congenital etiology (atrophic or 
small liver, segmental agenesis of the right lobe of 
the liver). Other factors include increased intra-
abdominal pressure (ascites, obesity, and pregnancy) 
enlargement of the lower thoracic cavity (chronic 
obstructive pulmonary disease, bronchial asthma, 
emphysema), intraperitoneal adhesion (previous 
surgery or tumor metastasis), iatrogenic factors 
(endoscopic procedures) psychotropic medication, 
significant weight loss, and anatomic abnormalities 
associated with some psychiatric conditions like 
mental retardation and schizophrenia.4,5

Complications are rare in Chilaiditi syndrome 
and include volvulus of the cecum, splenic flexure, 
or transverse colon and perforation of cecum, 
or subdiaphragmatic appendix.6 Undiagnosed 
Chilaiditi may result in perforation during liver 
biopsy and colonoscopy.

In patients with Chilaiditi’s sign, ultrasonogram 
clearly shows bowel loops between the liver and 
diaphragm, and computed tomography scan shows 
haustral folds confirming the diagnosis.7

The treatment of Chilaiditi syndrome is 
supportive care with bed rest, fluid supplementation, 
nasogastric decompression, cathartics, a high-fiber 
diet, and enema.8 Rarely, the condition may require 
surgical interventions like colectomy, hepatopexy, 
or laparoscopic colopexy if the patient develops 
complications like refractory ileus, colonic volvulus, 
or bowel ischemia.9
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Box 1: Causes of pseudopneumoperitoneum.

•	 Chilaiditi syndrome.
•	 Morgagni hernia, bochdalek hernia, and diaphragmatic 

hernia.
•	 Diaphragmatic undulation.
•	 Basal linear atelectasis.
•	 Subphrenic abscess caused by gas-forming organisms.
•	 Pyonephrosis caused by gas-forming organisms.
•	 Gas within skin folds.
•	 Cysts of pneumatosis coli.
•	 Pneumoretroperitoneum.
•	 Biliary, portal vein or bowel wall gas.
•	 Fat within the subdiaphragmatic space or the ligamentum 

teres.
•	 Properitoneal fat stripe.
•	 Large bullae at the base of the lungs.
•	 Pneumomediastinum (mimicking cupola sign).
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