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Abstract
Three cases of transient proximal small bowel angioede-
ma induced by intravenous administration of nonionic 
iodinated contrast media (CM) are presented. Com-
puted tomography (CT) images in the venous phase  
displayed the proximal small bowel with circumferen-
tial thickening of the wall including the duodenum and 
proximal segment of the jejunum. The bowel wall was 
normal in non-enhanced images, and normal or incon-
spicuous in arterial phase enhanced images. In one of 
the three cases, the bowel wall was thickened in ve-
nous phase but disappeared in the 40 s delayed phase 
images. No filling defect was seen in the lumen of the 
superior mesenteric artery and vein. No peritoneal ef-
fusion or mesentery abnormality was found. Each of 
these patients reported only mild abdominal discom-
fort and recovered without specific treatment within 
a short time. Only one patient suffered mild diarrhea 
after scanning which had resolved by the following day. 
The transient anaphylactic small bowel angioedema 
due to intravenous iodinated contrast media was easily 
diagnosed based on its characteristic CT findings and 
clinical symptoms. Differential diagnosis may include 
inflammatory and ischemic bowel disease, as well as 
neoplasms. A three-phase CT protocol and good under-

standing of this disorder are fundamentally important in 
the diagnosis of this condition. The supposed etiology 
behind the transient anaphylactic reaction to intrave-
nous administration of iodinated CM in small bowel is 
similar to other CM-induced hypersensitive immediate 
reactions. The predilection location of transient ana-
phylactic bowel angioedema is the small intestine, par-
ticularly the proximal segment. A speculated cause may 
be the richer supply of vessels in the small intestine, 
ample mucous folds and loose connective tissue in the 
duodenum and the jejunum.
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INTRODUCTION
Anaphylactic reactions to intravenous nonionic iodinated 
contrast media (CM) range from mild flushing to severe 
cardiopulmonary arrest and occur in about 1% of  pa-
tients[1,2]. Such anaphylactic reactions can occur in the gas-
trointestinal tract presenting as bowel angioedema. To our 
knowledge, only four cases of  small bowel angioedema 
and one case of  colon angioedema were previously report-
ed in the literature[3-5]. Here we report three cases of  proxi-
mal small bowel angioedema and discuss their computed 
tomography (CT) findings, clinical features and outcomes.
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CASE REPORT
Case one
A 55 year-old man with upper abdominal pain for one 
month was referred for an upper abdominal multi-phase 
contrast-enhanced CT examination. The patient drank 
400 mL of  iso-osmotic mannitol solution 30 min before 
the study and 100 mL just before the scan. After a con-
ventional plain CT scan, a total of  90 mL nonionic iodin-
ated CM (370 mgI/mL, Ultravist, Bayer Schering Phar-
ma) was administered intravenously at a rate of  3 mL/s  
using an automated injector. The patient suffered mild 
abdominal discomfort during the examination and mild 
diarrhea after scanning. No dermal rash or other disor-
ders were reported. These symptoms had resolved by the 
following day.

CT images in the venous phase displayed the proximal 
small bowel with circumferential thickening of  the wall 
of  a long segment (Figure 1A), including the descend-
ing, horizontal and ascending duodenum. However, the 
bowel wall was normal in the non-enhanced (Figure 1B) 
and arterial phase (Figure 1C) images. The fat around the 
bowel was clear. No filling defect was seen in the lumen 
of  the superior mesenteric artery and vein. No peritoneal 
effusion or other abnormality was found. Therefore, the 
patient was clinically diagnosed with bowel angioedema, 
and follow-up was recommended.

Four months later, the patient received a repeat ab-
dominal enhanced CT scan using another nonionic CM 
(370 mgI/mL, Iopamidol Injection, Bracco Diagnostics). 
The proximal small bowel was normal.

Case two
A 46 year-old man with multiple colon polyps was re-
ferred for a complete abdominal contrast-enhanced CT 
exam. Prior to the CT scan, 1000 mL oral iso-osmotic 
mannitol solution was administered to distend the alimen-
tary duct within one hour. The protocol for administering 
iodinated CM was the same as that in the first case, how-
ever, the CM (370 mgI/mL, Iopamidol Injection, Bracco 
Diagnostics) was different. The patient complained of  
mild abdominal discomfort after the CT examination. 
Symptoms resolved about thirty minutes later.

In non-enhanced CT images, no abnormality in the 
small bowel was found. The proximal segment of  the 
small bowel showed slight thickening in arterial phase 
(Figure 2A) and marked circumferential thickening in ve
nous phase (Figure 2B) CT images. The affected segment 
included the descending, horizontal and ascending duo-
denum. However, no extraluminal, mesenteric, or perito-
neal pathological process was found.

Case three
A 32-year-old woman with a mass in the right kidney was 
referred for a multi-phase abdominal enhanced CT exam. 
The examination protocol was the same as that in case 
one, except the CM was Omnipaque (350 mgI/mL, Io-
hexol Injection, GE Healthcare). An edematous proximal 

intestinal segment, including the second to fourth seg-
ment of  the duodenum, was identified in venous phase 
CT images (Figure 3A). The intestinal wall was marked 
by circumferential thickening and the lumen was slightly 
dilated. Slight bowel edema was found in both arterial 
phase and 40-s delayed phase images (Figure 3B). Howev-
er, the bowel segment was normal on the non-enhanced 
images (Figure 3C). Mild abdominal discomfort was the 
only symptom in this case and resolved spontaneously.

DISCUSSION
Segmental bowel wall thickening is usually indicative of  
inflammatory bowel disease, mesenteric ischemia, or neo­
plastic disease. In the above-mentioned cases, thickening 
of  the intestinal wall was most prominent on venous 
phase imaging. However, the bowel wall was normal in 
non-enhanced images and inconspicuous in arterial phase 
enhanced images. It is interesting that the bowel wall thi
ckening disappeared in the 40-s delayed phase images in 

Figure 1  A 55-year-old man. A: Circumferential thickening of the proximal 
small bowel in a long segment including the descending duodenum (long arrow) 
and horizontal duodenum (double short arrows) in venous phase image; B and 
C: This bowel segment appears normal in unenhanced image (B) and arterial 
phase image (C).
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the third case. A rapid change in bowel wall thickening 
may be an exclusive characteristic of  anaphylactic small 
intestinal angioedema due to intravenous iodinated con-
trast. Although bowel wall angioedema can appear slightly 
thickened at an initially enhanced CT and be markedly 
edematous 4 h later, the majority of  cases in the literature 
revealed that circumferential wall thickening of  small 
bowel segments was found only at initial enhanced CT 
images[3,4]. In our cases, peak wall thickening appeared 
on the venous phase about 65 s after administration of  
intravenous contrast. Another feature of  the CT findings 
in our cases was that there was no exudation, vascular 
engorgement, or lymphadenopathy around the thickened 
bowel segment, which is distinguishable from other path-
ological processes.

All three patients felt mild abdominal discomfort 
during scanning with contrast enhancement, but recov-
ered after the CT examination without special treatment. 
Only one patient complained of  mild diarrhea on the day 
of  examination. Such symptoms may be caused by oral 
administration of  iso-osmotic mannitol solution before 
examination for distending the stomach and small intes-
tine[6]. Our findings, in accordance with previous reports, 
indicate that anaphylactic angioedema of  the small bowel 
induced by iodinated CM was self-limiting and resolved 
quickly without additional intervention[4].

To our knowledge, there have only been 4 cases re-
ported in the literature with iodinated CM-induced small 
bowel anaphylactic angioedema. The incidence of  CM-
induced bowel anaphylactic angioedema is very low com-

pared with pruritus and mild urticaria in affected patients[1].  
Due to high time resolution, CM-induced bowel anaphy-
lactic angioedema may not be well displayed in CT images 
before or after the venous phase, about 65 s after admin-
istration of  iodinated CM. A transient wall thickening 
without pathological CT findings around the bowel wall 
and/or obvious clinical symptoms may miss the diagnosis 
of  CM-induced bowel anaphylactic angioedema. Occa-
sionally, it may be misdiagnosed as inflammatory or isch-
emic bowel disease, especially if  only the venous phase 
protocol is used for multi-detector CT enterography[7]. 
Based on the above-mentioned possibilities, we presume 
that such a condition may be clinically underestimated.

The exact etiology of  the anaphylactic reactions to 
intravenous administration of  iodinated CM is not com-
pletely understood. In our three cases, anaphylactic an-
gioedema of  the proximal small intestine was induced 

Figure 2  A 46-year-old man. A: The proximal bowel segment is slightly thick-
ened in arterial phase image; B: The proximal bowel segment shows marked 
circumferential thickening in venous phase. 

A

B

Figure 3  A 32-year-old woman. A: Venous phase image reveals an edematous 
proximal small bowel segment, including the descending and horizontal duo-
denum; B: The edematous wall resolved after the 40-s delayed image; C: This 
same bowel segment presented as normal on the unenhanced image.
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by different brands of  nonionic iodinated CM. In case 
one, the patient was hypersensitive to one type of  com-
mercial product, but not to another type. The concentra-
tion of  iodinated CM we used was relative high (350 or  
370 mgI/mL). However, anaphylactic small bowel an-
gioedema can also be induced by iodinated CM at lower 
concentrations (300 or 282 mgI/mL) according to the 
literature[4,5]. Thus, the relationship between anaphylactic 
small bowel angioedema and the concentration of  iodine 
in the CM was not assured. We propose that transient 
anaphylactic small bowel angioedema shares the same 
underlying etiology as the other non-allergic CM-induced 
hypersensitive immediate reactions[8,9]. With regard to the 
reason why most cases (including ours) of  transient ana-
phylactic bowel angioedema occur in the small intestine, 
particularly the proximal segment, the speculated cause 
may be the richer supply of  vessels in the small intestine 
than in the colon, as well as the ample mucous folds and 
loose connective tissue in the jejunum.

In conclusion, transient anaphylactic small bowel an-
gioedema due to intravenous iodinated contrast media is 
easily diagnosed based on its characteristic CT findings. 
However, the three-phase CT protocol and a good un-
derstanding of  this disorder are fundamentally important.
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