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Abstract

Computed tomography (CT) has been regarded as the
method of choice for detecting the presence, site and
cause of gastrointestinal tract perforation. In addition to
determining the presence of perforation, CT can also
localise the perforation size and demonstrate direct and
indirect findings relative to the perforation. In this case
study, we report the CT results in a patient with perforated
duodenal ulcer associated with anterior abdominal abscess,
and highlight the diagnostic value of CTimaging.
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Background

Gastrointestinal tract (Gl) perforation is an emergent
condition that requires immediate surgery. Diagnosis is
mainly dependent on imaging examinations, and
identification of the presence, level, and cause of
perforation is essential for appropriate management and
surgical pIanning.1 Extraluminal air is strongly suggested as a
reliable sign for the presence of Gl tract perforation and
extraluminal air findings usually lead to surgical treatment.
** Extraluminal air is only observed on 50-70% of
conventional radiographs,s’6 however, it «can be
demonstrated by CT. Abdominal CT has been reported to

be superior to conventional radiographs for the detection of
extraluminal air and other signs, thus allowing for accurate

diagnosis of Gl tract perforations. 8

CT can display extraluminal, intraperitoneal, or
retroperitoneal air with higher sensitivity than that of plain
radiography. CT can also localise the perforation site. It has
been reported that the overall accuracy of CT for predicting
the site of Gl tract perforation ranges from 82% to 90%.""
Moreover, diagnostic accuracy of CT for detecting the site of
Gl tract perforation has been significantly improved with
the technological developments in CT imaging techniques,
such as the wide availability of multislice CT. 81011 this case
report, we present the CT findings of duodenal ulcer
perforation in a patient with an abscess formed in the
anterior abdominal wall, and highlight the importance of CT
use in the detection and diagnosis of Gl tract perforation.

Case details

A 70-year-old woman presented to the emergency
department with a history of severe epigastric pain. She
was noted to be dehydrated and hypotensive. She had no
history of chronic medical illness, except previous history of
open cholecystectomy which was performed 10 years ago
due to gallbladder stones. Laboratory tests on admission
showed that white blood count was 17,000 per millimetre,
serum amylase was 1450 units/litre. Abdominal ultrasound
revealed normal appearance of intrahepatic ducts and
common bile duct. Non-contrast enhanced CT scan was
performed on a 32-slice scanner (GE Medical Systems,
Lightspeed VCT, 32 x 1.25 mm) with a slice thickness of 5
mm. CT images showed that the pancreas was diffusely
enlarged, with acute pancreatitis being diagnosed (Figure
1). The patient was admitted into the intensive care unit
and received treatment to deal with the acute pancreatitis.
Her condition improved and she was discharged 10 days
later.

The patient was followed up in the outpatient department,
but she refused to undergo endoscopic retrograde
cholangiopancreatography (ERCP) examination. Three
months later, a swelling appeared in the right upper
abdomen. Non contrast-enhanced abdominal CT showed a
soft tissue mass in the anterior abdominal wall at the right
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upper abdomen (Figure 2). Oral administration of contrast
medium (gastrographin) was given to the patient, and air
was injected into the Gl tract through the nasogastric tube,
followed by an abdominal CT scan. Air bubbles were found
in the soft tissue mass, and the duodenal wall was
thickened with free air present at the location of descending
duodenum (Figure 3). This indicates a direct communication
between the gastroduodenal tract and the soft tissue mass.
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Figure 1: Non contrast-enhanced abdominal CT shows that
the pancreas is diffusely enlarged (arrows), with loss of
normal pancreatic appearance.

Figure 2: Non contrast-enhanced CT abdominal CT shows
an abscess in the anterior abdominal wall (arrows).

The patient was admitted to the surgical ward with
preparation for open surgery. The abdomen was opened
through the site of the previous incision, and an abscess was
observed and drained. A hole was detected in the
peritoneal fascia. The anterior duodenum was oedematous
and thickened with coverage of fibrin. A small perforated
duodenal ulcer was seen. Graham patch procedure was
performed to repair the perforated duodenal ulcer with two
drains put in place and then the abdomen was closed. The
patient was managed with intravenous fluids, as well as
analgesics and antibiotics. She was discharged on the
eighth day after operation without developing any
complications.

Figure 3: After administration of oral contrast medium in
the gastrointestinal tract, multiple air bubbles are noticed
in the abscess (short arrows). The duodenal wall is
thickened (long arrows) and free air is present at the
location of descending duodenum (arrowhead).

Discussion

CT is a convenient and sensitive imaging modality for the
diagnosis of Gl tract perforation. It can demonstrate intra-
and extraperitoneal air that is too small to be displayed on
plain radiography.11 In addition to the presence, site and
cause of perforation and associated complications such as
phlegmon, abscess and peritonitis can be demonstrated in
most cases. Thus, CT allows for accurate assessment of the
disease extent, which is valuable for patient management.
As shown in this case report, CT shows the abscess in the
anterior abdominal wall, with extraluminal air bubbles due
to communication between the abscess and the duodenal
perforation. Oral contrast administration is usually
recommended prior to the examination with the aim of
demonstrating the Gl tract lumen and localising the site of
perforation, although extraluminal leakage of contrast
medium is not a frequent CT finding in patients with Gl tract
perforation. " Thisis confirmed in this case report, asthe
non contrast-enhanced CT scan only demonstrated the soft
tissue mass in the anterior abdominal wall, however,
confirmation of the diagnosis due to Gl tract perforation
was made based on the CT scan with orally administered
contrast medium. This emphasises the importance of
choosing appropriate CT scanning protocols.

Diagnosis of Gl tract perforation is based on direct and
indirect findings, which are detected on CT images. Direct
findings include extraluminal air or luminal contrast material
and discontinuity of the GI wall, while indirect findings
consist of abscess and an inflammatory mass or phlegmon
related to the bowel with or without an associated
enterolith or foreign body.1’7’13’14 The site of perforation can
be assessed by the following CT findings: (a) discontinuation
of the GI wall, (b) the site of luminal contrast medium
leakage, (c) the level of bowel obstruction, and (d) abrupt Gl
wall thickening with or without an associated phlegmon,
inflammatory mass or abscess."
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In this case study, the discontinuity of Gl wall was not
observed due to the small perforated duodenal ulcer.
However, an abscess was detected in the anterior
abdominal wall while air bubbles were noticed in the
abscess and free air at the location of descending
duodenum following orally-administered contrast medium.
The direction communication between the soft tissue mass
and the Gl tract is a reliable sign to confirm that the anterior
abdominal abscess is caused by the Gl tract perforation.
This finding provides additional information to the above-
mentioned common findings related to the Gl tract
perforation, thus, offering valuable advice to physicians
dealing with patients who presented with abdominal pain.
The amount and location of extraluminal air was assessed
on CT images, indicating the perforation of Gl tract.

Peptic ulcers are the main cause of gastroduodenal
perforation, followed by necrotic or ulcerated malignancies.
The most common and reliable CT findings of
gastroduodenal perforation are extraluminal air and leakage
of luminal contrast.' Sites of perforation are usually
assessed by CT findings of ulceration or focal interruption of
the gastroduodenal wall and abrupt wall thickening
associated with adjacent increased fat density. CT is also
helpful in differentiating a duodenal haematoma from a
perforation.ls'16

In conclusion, CT has been established as the most valuable
imaging technique for making an immediate and correct
diagnosis of Gl tract perforation. CT assists physicians not
only to detect extraluminal air, but also to precisely
determine the anatomic site of Gl tract perforation and
other direct and indirect findings which are useful for
assessing the site of perforation. This case report highlights
the importance of using CT in making accurate diagnosis in
patients with abdominal pain due to suspected Gl tract
perforation. In particular, appropriate selection of CT
scanning protocol, such as with oral contrast administration
is necessary to ensure timely diagnosis and improve patient
management.
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