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Abstract
Chronic intestinal pseudo-obstruction (CIPO) is a rare 
disease due to a severe gastrointestinal motility disor-
der which may mimic, on both clinical and radiological 
grounds, mechanical obstruction. We report a case of a 
26-year-old woman who presented to our institution for 
plain abdominal radiography for referred long-lasting 
constipation with recurrent episodes of abdominal 
pain and distension. At X-ray, performed both in the 
upright and supine position, an isolated air-fluid level 
was depicted in the left flank, together with a number 
of radiological signs suggestive of pneumoperitoneum. 
First, subphrenic radiolucency could be observed in the 
upright film. Second, the intestinal wall of some jejunal 
loops appeared to be outlined in the right flank. Third, 
the inferior cardiac border was clearly depicted in the 
upright film. The patient however had no evidence of 

peritoneal signs but only hypoactive bowel movements. 
Unenhanced multi-detector computed tomography 
(MDCT) of the abdomen and pelvis was therefore per-
formed. MDCT revealed abnormal air-driven distension 
of the small and large bowel, without evidence of extra-
luminal air. All radiological signs of pneumoperitoneum 
turned out to be false-positive results. The patient was 
submitted to pan-colonoscopy and to anorectal man-
ometry to rule out Hirshprung’s disease, and was finally 
discharged with a diagnosis of CIPO.
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INTRODUCTION
Chronic intestinal pseudo-obstruction (CIPO) is a rare 
motility disorder of  the gastrointestinal (GI) tract that is 
usually observed in a number of  different neuropathies, 
mesenchymopathies or myopathies, but it can also be 
idiopathic[1]. It is characterized by failure of  the GI tract 
to propel its content and may result in a clinical picture 
mimicking mechanical obstruction, with patients com-
plaining of  recurrent episodes of  abdominal distension, 

CASE REPORT

World J Gastroenterol  2011 June 28; 17(24): 2972-2975
ISSN 1007-9327 (print)  ISSN 2219-2840 (online)

© 2011 Baishideng. All rights reserved.

Online Submissions: http://www.wjgnet.com/1007-9327office
wjg@wjgnet.com
doi:10.3748/wjg.v17.i24.2972

2972 June 28, 2011|Volume 17|Issue 24|WJG|www.wjgnet.com



Camera L et al . Pseudopneumoperitoneum in chronic intestinal pseudo-obstruction

with or without abdominal pain, nausea and vomiting[2].
The diagnosis of  CIPO is mainly clinical and is usu-

ally postulated after exclusion of  any organic lesion oc-
cluding the gut lumen at endoscopy, while it can be sup-
ported by radiographic documentation of  dilated small 
and/or large bowel loops, without evidence of  a definite 
transition zone. This, in adults, is now best accomplished 
by multi-detector computed tomography (MDCT), which 
can obviate the need for unnecessary laparotomy[3]. 
However, plain abdominal films are one of  the most im-
portant examinations in the diagnosis of  CIPO in which 
abnormal air-driven distension of  both small and large 
bowel is usually depicted[4]. 

Here, we report a case of  a 26-year-old woman who 
presented to our institution for plain abdominal radi-
ography as part of  clinical and radiological work-up for 
referred long-lasting constipation with recurrent episodes 
of  abdominal pain and distension. At X-ray, an isolated 
air-fluid level could be observed in the left flank region, 
together with a number of  radiological signs sugges-
tive of  pneumoperitoneum. These could be appreciated 
both in the upright and supine films, but turned out to 
be false-positive results, as an unenhanced MDCT scan 
failed to show evidence of  extra-luminal air in the perito-
neal cavity.

CASE REPORT
A 26-year-old woman with a history of  recurrent epi-
sodes of  abdominal pain and distension came to our 
institution to undergo plain abdominal radiography. Ab-
dominal plain films were obtained both in the upright 
(Figure 1A) and supine (Figure 1B) position. The upright 
film showed an isolated air-fluid level in the left flank 
region, consistent with an obstruction of  the descend-
ing colon, together with a number of  X-ray findings 
suggestive of  pneumoperitoneum. First, subphrenic 
radiolucencies were clearly depicted on both sides in the 
upright film. Second, the inferior cardiac border could be 
observed from the cardiac apex to the inferior vena cava. 
Third, the intestinal wall of  some jejunal loops appeared 
to be outlined in the right flank (Figure 1A). This latter 
finding was also evident in the supine film, configuring 
the so-called bas-relief  or Rigler’s sign together with the 
lack of  normal hepatic shadow in the right subphrenic 
space, the so-called hyperlucent liver sign (Figure 1B). 
Based on these X-ray findings, the on-call radiologist im-
mediately contacted the referring physician to communi-
cate a diagnosis of  pneumoperitoneum. 

At physical examination, however, only a large ab-
dominal distension with hypoactive bowel could be ob-
served, but no peritoneal signs. It was therefore agreed 
upon to perform MDCT (Aquilion 4; Toshiba, Japan). 
This was performed with a detector configuration of  4 × 
5 mm, table speed 30 mm/s, rotation time = 0.5 s, beam 
pitch = 0.75, 120 kVp, 250 mA. Only unenhanced acqui-
sition was performed. The MDCT scan showed marked 
dilation of  the large bowel, with both hepatic and splenic 

flexures displaced underneath the diaphragm (Figure 2A). 
Air-driven distension involved both small (Figure 2B) and 
large bowel (Figure 2C) loops. There was no evidence of  
any obstructive lesion and both the sigmoid colon and 
rectum were normally filled with feces (Figure 2D). No 
evidence of  free air in the peritoneal cavity was found, 
therefore, a diagnosis of  pneumoperitoneum could not 
be confirmed. 

Further clinical, biochemical and instrumental investi-
gation involving pan-colonoscopy and anorectal manom-
etry revealed no underlying causes, and the patient was 
finally discharged with a diagnosis of  CIPO.

DISCUSSION
Pneumoperitoneum is usually referred to as the presence 
of  free air within the peritoneal cavity. Its radiological 
diagnosis usually relies on the evidence of  typical sub-
phrenic radiolucency in the posterior-anterior projection 
taken in the upright position[5]. As a result, the term pseu-
dopneumoperitoneum is used when the subphrenic radio-
lucency does not correspond to free intraperitoneal air[6], 
but can be traced to either subphrenic fat pad[7] or basal 
lung atelectasis[8]. In these cases, the clarifying role of  CT 
has been acknowledged[9].

To the best of  our knowledge, whereas the possible 
occurrence of  pneumoperitoneum in CIPO has been de-
scribed[10], the occurrence of  pseudopneumoperitoneum in 
CIPO has not been reported to date. In our case, subphren-
ic radiolucency depicted in the upright film (Figure 1A)  
was due to hepatic and splenic colonic flexures abnormal-
ly dilated and displaced below the diaphragmatic shadows, 
as shown by CT (Figure 2A). 

In the emergency setting, prompt recognition of  ra-
diological signs of  pneumoperitoneum in the anterior-
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Figure 1  Upright (A) and supine (B) films in a female patient complaining 
of long-lasting constipation, with recurrent episodes of abdominal pain 
and distension. A: An isolated air-fluid level is depicted in the left flank, sug-
gesting mechanical obstruction at the level of the descending colon. Subphrenic 
radiolucency is evident on both sides, together with the outlining of the intestinal 
wall of some small bowel loops in the right flank (arrowheads) and that of the 
inferior cardiac border (arrows); B: Outline of the intestinal wall of small bowel 
loops appears to be depicted in the right flank (arrowheads), configuring the 
so-called bas-relief or Rigler’s sign. In addition, hyperlucency is depicted in the 
right subphrenic space in place of the normal hepatic shadow, configuring the 
bright or hyperlucent liver sign (*).

*



posterior projection taken in the supine position may be 
of  diagnostic value because it allows a confident diagno-
sis of  pneumoperitoneum whenever an L-L projection is 
not available or cannot be performed[11].

These radiological signs, which can be mostly traced 
to either the intestinal wall[12] or various peritoneal 
folds[13-15], outlined by the presence of  free air within the 
peritoneal cavity, have been recently revised and classified 
into four major categories as bowel-related signs, right 
upper quadrant signs, peritoneal ligament signs, and other 
signs[16].

For at least one of  these signs, namely the Rigler’s  
sign, the possible occurrence of  false-positive cases is 
well acknowledged. Rigler’s sign can be simulated by two 
contiguous, moderately dilated and air-filled loops of  
bowel, whereby intraluminal air in one loop of  bowel may 
appear to outline the wall of  the adjacent loop[17]. These 
false-positives cases, however, have only been reported 
in the supine film where the sign itself  was originally de-
scribed[12]. To the best of  our knowledge, the occurrence 
of  a false-positive Rigler’s sign in the upright position has 
never been described. As shown by MDCT, the intestinal 
wall of  some jejunal loops was in our case outlined by 
intraluminal air in the large bowel, which was abnormally 
dilated (Figure 2B). The anomalous dislocation of  jejunal 
loops in the right flank was not further investigated, al-
though it was likely due to concomitant malrotation.

Possible occurrence of  false-positive results for the 

inferior cardiac border sign were also postulated in the 
original description. The inferior border of  the heart 
becomes visible on supine radiography whenever it is 
outlined by air; either free air in the peritoneal cavity, 
such as in pneumoperitoneum, or air within the pleural 
and/or pericardial sac. Occasionally, gas-filled loops col-
lected beneath the left hemi-diaphragm may simulate this 
sign[18]. As with Rigler’s sign, these false-positive signs are 
also expected to occur in the supine position and not in 
the upright. In our case, however, the sign could not be 
detected in the supine film because of  suboptimal techni-
cal positioning (Figure 1B). 

Finally, the hyperlucent liver sign which could be ob-
served on the supine film (Figure 1B) also turned out to 
be a false-positive result because it was clearly due to the 
interposition of  dilated, air-filled large bowel loops be-
tween the liver and the anterior abdominal wall, as shown 
by MDCT (Figure 2C). To the best of  our knowledge, 
false-positive cases of  hyperlucent liver sign have never 
been reported. 

In the present case, MDCT not only ruled out the 
radiological diagnosis of  pneumoperitoneum but it also 
excluded mechanical obstruction, and showed that the 
sigmoid colon and rectum were normally filled with 
feces, without evidence of  a transition zone (Figure 2D). 
As this latter CT finding is rather atypical in patients 
with Hirschsprung’s disease[19], this was also excluded by 
anorectal manometry, which revealed a normal inhibitory 
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Figure 2  Unenhanced four-row MDCT. Images are displayed with lung (A-C) and soft tissue (D) windows. A: Hepatic (h) and splenic (s) flexures, air-filled and 
abnormally dilated, are displaced under the diaphragm, accounting for the subphrenic radiolucency depicted in the upright film; B: Intraluminal air in the large bowel 
(c) appears to outline the intestinal wall (arrowheads) of a jejunal loop (j) that is also mildly dilated and air-filled, accounting for the Rigler’s sign depicted on the upright 
and supine films; C: Abnormally dilated colonic segment situated between the liver (l) and anterior abdominal wall, simulating the hyperlucent (bright) liver sign de-
picted in the supine film; st: Stomach; sp: Spleen; D: Rectum is normally filled with feces. u: Uterus.
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rectoanal reflex[20]. The patient was therefore discharged 
with a diagnosis of  CIPO.

We have described a case of  pseudopneumoperito-
neum in a patient with CIPO. All radiological findings of  
pneumoperitoneum that were clearly depicted in the up-
right and supine films turned out to be false-positive re-
sults, as shown by MDCT. To the best of  our knowledge, 
such a case has not been reported to date.
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