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ARTICLE INFO ABSTRACT

Article history: We describe herein the findings from postmortem computed tomography (PMCT) of barium
Received 9 September 2023 peritonitis due to descending colon perforation. The patient was a woman in her 60s who
Revised 1 February 2024 underwent upper gastrointestinal series with barium swallow for the purpose of physical
Accepted 5 February 2024 examination. The patient developed abdominal pain the next day and visited a clinic, but

was sent home for later follow-up. She was found dead at home 8 days after upper gas-
trointestinal series. Based on the corpse phenomena and police investigations of the scene

Keywords: of death, the patient was estimated to have died 6 days after the upper gastrointestinal se-
Barium ries. PMCT revealed free gas within the peritoneal cavity. Barium and fat stranding were
Colon also observed around a diverticulum in the descending colon. A large amount of residual
Diverticulum barium was seen in the ascending colon and was considered to represent antemortem con-
Peritonitis stipation and delayed barium excretion. No gas was detected in the abdominal wall, cardiac
Tomography chambers or hepatic vasculature. The pancreas and adrenal glands had a normal appear-

ance. We diagnosed barium peritonitis due to descending colon perforation as the cause of
death. Diverticular perforation was suspected because barium retention and fat stranding
were particularly noticeable around the descending colon diverticulum. In conclusion, we
have presented a rare case of postmortem diagnosis of barium peritonitis. In PMCT interpre-
tation, distinguishing between ante- and postmortem intestinal perforations is important.
© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
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Introduction

Even with the development of gastrointestinal endoscopy,
gastrointestinal contrast study remains an indispensable di-
agnostic tool. With gastrointestinal contrast studies, barium
peritonitis due to intestinal perforation is known as a compli-
cation of barium enema and the upper gastrointestinal series
with barium swallow. Incidences of 2-4 per 10,000 [1] and 2-8
per 10,000 [2] have been reported for barium enema, compared
to 3 per 1,013,000 for upper gastrointestinal series [3].

Various mortality rates for barium peritonitis have been
reported, such as 22.2% [4], 29% [5], and 35% [2]. If left un-
treated, the mortality rate is 100% [6]. Early surgical interven-
tion could diminish the intensity of inflammation and im-
prove outcomes [7].

We report a case in which the patient was found dead and
for whom the cause of death was diagnosed as barium peri-
tonitis based on antemortem information and postmortem
computed tomography (PMCT). The take-away lesson from
this case was the importance of checking for gas in the ab-
dominal wall, cardiac chambers, and hepatic vasculature to
differentiate pathological (antemortem) intestinal perforation
from postmortem decomposition or gastromalacia on PMCT.
In addition, clinically, barium peritonitis should be included
among the differential diagnoses for abdominal pain after up-
per gastrointestinal series with barium swallow.

Case report

Case history

The patient was a woman in her 60s who underwent upper
gastrointestinal series with barium swallow for the purpose of
general physical examination. The patient had no particular
symptoms. The course is described below, taking the day of
barium swallow as day 0.

On day 1, the patient visited a local clinic with abdomi-
nal pain. Abdominal ultrasonography and urinalysis were per-
formed, but showed no abnormalities. On day 5, she returned
with diarrhea. Stool examination found no abnormalities, so
she was followed-up. On day 8, the patient was found dead
in her home. Based on corpse phenomena and police inves-
tigations of the scene of death, the patient was estimated to
have died on day 6. The above clinical information was not ob-
tained directly from the local clinic, but was provided by the
police following an investigation. The clinical information we
had access to was thus limited. As far as we know, the patient
had no specific contributory genetic information, family his-
tory, comorbidities, or medical history.

In our jurisdiction, the police decide whether a forensic au-
topsy is necessary based on the external findings of the corpse,
PMCT findings and the outcomes of the police investigation.
Although PMCT is not a perfect alternative to full postmortem
examination, autopsies can be avoided if involvement by a
third party is not suspected and if the cause and manner of
death can be reasonably explained based on PMCT findings

and the results of the police investigation [8]. In the present
case, no forensic autopsy was performed.

Findings from PMCT

On day 9, PMCT was performed about 1 day after the deceased
was found and 4 days after she was last seen alive.

Free gas was noted within the peritoneal cavity (Fig. 1A
and B). Multiple diverticula were found in the descending
and sigmoid colon (Fig. 1C and D). High-attenuation fluid and
fat stranding were observed around a diverticulum in the
descending colon (Fig. 1E-G). Peritoneal thickening was also
seen in the right abdomen (Fig. 1F). High-attenuation fluid
was found not only around the descending colon, but also
in the upper abdomen and pelvis (Fig. 1A and H). The as-
cending colon was dilated, containing a large amount of high-
attenuation fluid (Fig. 1G). Blood in the great vessels showed
clotting conforming to the shape of the vessel (Fig. 1I).

No gas was detected in the abdominal wall, cardiac cham-
bers or hepatic vasculature (Fig. 2A-C). Pancreas and adrenal
glands appeared normal (Fig. 2D-F). Other than the above ab-
dominal findings, no trauma or endogenous disease was ob-
served.

Written consent was obtained from a close relative of the
patient for publication of the case information.

Discussion

We diagnosed the cause of death as barium peritonitis due to
perforation of the descending colon. In particular, diverticular
perforation was suspected because barium retention and fat
stranding were noticeable around the descending colon diver-
ticulum.

Although diagnosis of barium peritonitis is easy with ev-
idence of extraintestinal barium in clinical settings [4], free
gas in the peritoneal cavity on PMCT must be interpreted with
caution [9]. In the absence of penetrating injury or resuscita-
tive measures, free gas in the peritoneal cavity on PMCT could
be due to decomposition, gastromalacia, or pathological (ante-
mortem) bowel perforation. If putrefaction is responsible, then
gas may also be detected in the abdominal wall, cardiac cham-
bers or hepatic vasculature [9]. In the present case, no gas was
detected in the abdominal walls, cardiac chambers or hepatic
vasculature (Fig. 2A-C).

The pancreas and adrenal glands are among the earliest in-
ternal organs to undergo autolysis, but generally appear nor-
mal on PMCT until putrefactive gas is present [10]. In the
present case, the pancreas and adrenal glands appeared nor-
mal (Fig. 2D-F).

Free gas in the present case was thus considered to repre-
sent pathological (antemortem) bowel perforation. Free or loc-
ulated high-attenuation fluid collections in the peritoneal cav-
ity, abdominal fat stranding, and peritoneal thickening were
considered to represent reactive peritonitis rather than arti-
factual gastromalacia with perforation [9]. In the present case,
blood in the great vessels showed clots conforming to the
shape of the vessels. Clotting in the great vessels suggested
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Fig. 1 - Postmortem CT images. A, B) Lung setting axial images (window level [WL]: -400 HU, window width [WW]: 1500).
Asterisks indicate free gas in the peritoneal cavity. C-F) Abdominal setting axial images (WL: 40, WW: 440). G-1) Abdominal
and mediastinal setting coronal images (WL: 40, WW: 440). Thick dashed arrows indicate high-attenuation fluid (Fig. A,
E-H). Thick arrows indicate diverticula of the colon (Fig. C-E). Circle indicates fat stranding (Fig. F). Dashed circle indicates
peritoneal thickening (Fig. F). Thin arrow indicates that the ascending colon was dilated to contain a large amount of
high-attenuation fluid (Fig. G). Dashed thin arrows indicate the clotted blood in the great vessels that conforms to the shape
of the vessel (Fig. I).
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Fig. 2 - Postmortem CT axial images. A) Axial image of the lung (WL: -400, WW: 1500). B-F) Axial images of the mediastinal
and abdomen (WL: 40, WW: 440). No gas detected in the abdominal wall (Fig. A), cardiac chambers (Fig. B) or hepatic
vasculature (Fig. C). Asterisks indicate pancreas (Fig. D), and arrows indicate adrenal glands (Fig. E and F). Pancreas and

adrenal glands have a normal appearance.

chronic death [11].If the clot conforms to the shape of the ves-
sel, clotting likely occurred postmortem [12].

An autopsy case of sigmoid colon perforation after bar-
ium gastrography has been reported [13], but PMCT was not
performed in that case. Forensic autopsy was performed and
barium peritonitis was diagnosed by analysis using energy-
dispersive X-ray fluorescence spectrometry of the peritoneal
cavity contents. In the present case, from the history of upper
gastrointestinal series with barium swallow, there is no doubt
that the high-attenuation fluid was barium. This is the first

case in which barium peritonitis has been diagnosed as the
cause of death by PMCT.

In 1916, Rosenthal reported the first case of barium peri-
tonitis from acute perforation of a duodenal ulcer after an up-
per gastrointestinal series complicated by intestinal obstruc-
tion [6].

Gastrointestinal contrast studies include barium enema
and upper gastrointestinal series. The site of gastrointestinal
perforation is in the large intestine in 77.8% [4] and in the sig-
moid colon in 70% [14], overwhelmingly more often than in the
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stomach or duodenum. About half of these represent colonic
perforations after upper gastrointestinal series [5]. Perforated
sites are reported to be vulnerable sites such as gastric ul-
cers, ulcerative colitis, and colonic diverticula [4,5]. Catheter-
induced colonic mucosal injury during barium enema has also
been described [4,5]. These sites are perforated by increased
intestinal pressure from barium and air. Even in the normal
colon without these diseases, a hard barium fecal mass can
cause laceration to the colonic wall [15] or ischemic necrosis
[16] and perforation.

The duration from barium contrast examination to onset
has been reported as within 5 days in 76% of cases [5], with
mean durations such as 3.4 days [14] and 3.2 days [17]. Al-
though the timing of the onset of barium peritonitis could not
be specified in the present case, the patient was presumed to
have died on day 6, and onset was thus within 5 days, as re-
ported in many cases.

Risk factors for gastrointestinal perforation after a gas-
trointestinal contrast study have been reported to include old
age, constipation, colonic diverticulum, ulcerative colitis, and
colon cancer [4,5]. In the present case, colonic diverticulum
applied. PMCT also showed a large amount of residual barium
in the ascending colon, which was attributed to antemortem
constipation and delayed barium excretion. No reports have
described colonic diverticulum or constipation in the medical
interview before the upper gastrointestinal series. Potential
countermeasures to this situation could include identifying
risk factors through thorough interviews, substituting other
investigations for upper gastrointestinal endoscopy, and en-
couraging patients to take laxatives and drink fluids after the
examination [3].

In conclusion, we have presented a rare case of post-
mortem diagnosis of barium peritonitis. In PMCT interpreta-
tion, distinguishing between ante- and postmortem intesti-
nal perforations is important. The take-away lesson from this
case was the importance of checking for gas in the abdomi-
nal wall, cardiac chambers, and hepatic vasculature to differ-
entiate pathological (antemortem) intestinal perforation from
postmortem decomposition or gastromalacia on PMCT. In ad-
dition, clinically, barium peritonitis should be included among
the differential diagnoses for abdominal pain after upper gas-
trointestinal series with barium swallow:.

Patient consent

Written consent was obtained from a close relative of the pa-
tient for publication of the case information.
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