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Introduction

Intestinal vascular malformations are rare in childhood.1

They can affect any intestinal segment and may remain
asymptomatic. They can be diagnosed upon workup for
gastrointestinal bleeding, recurrent abdominal pain, intesti-
nal obstruction, or intussusception.1,2 These lesions are rarely
accompanied by other vascular malformations.1–3

Treatment may include endoscopic fulguration, surgical
excision, or bowel resection. Sometimes, this resection is only
possible by sacrificing adjacent structures. The purpose of this
report is to demonstrate that this radical approach is justified
when the malformation is located in the duodenopancreatic
area, where more conservative procedures are not feasible.

Case Report

A 2.5-year-old child, with no history of previous disease,
started at 12 months of age with repeated episodes of upper
gastrointestinal bleeding requiring frequent transfusions.

Several upper fiberoptic endoscopies found no bleeding
points, but showed an apparently inflammatory redness of
the duodenal mucosa. Considering the presence of atopic
dermatitis and positive skin prick tests to egg and cow’s milk,
food allergy was suspected; however, a restricted diet
brought no relief and bleeding continued.

A 99mTechnetium (99mTc) scintigraphy showed no
pathological uptake. Capsule endoscopy depicted a pattern
of duodenitis, and 99mTc-labeled red cell scintigraphy
showed a fleeting image in the left abdomen. Contrast
computed tomographic (CT) scan demonstrated a 2-cm
tumor in the wall of the second portion of the duodenum;
intravenous contrast showed markedly increased vascular-
ization in this region (►Fig. 1a). Selective pancreaticoduo-
denal arteriography showed a blush in the papillary region
with rapid venous filling consistent with the diagnosis of
arteriovenous malformation (►Fig. 1b).

At laparotomy, full thickness wall biopsies showed dys-
plastic vessels in the mucosa and submucosa (►Fig. 2a).
Removal of the entire duodenum along with the head of the
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Abstract Introduction Treatment of recurrent severe gastrointestinal bleeding due to arterio-
venous malformations may require complex resections. In some particular locations,
extensive surgery is the only way out, as shown in this report.
Case Report A 2.5-year-old child suffered repeated episodes of upper gastrointestinal
bleeding since the first month of life. After an extensive diagnostic workout, the
diagnosis of duodenal arteriovenous malformation was established. Cephalic pancrea-
ticoduodenectomy with pyloric preservation was performed and no further episodes of
bleeding occurred in the ensuing 2 years.
Conclusion Bleeding malformations located in the pancreaticoduodenal area can be
effectively treated in children by pylorus-preserving cephalic pancreaticoduodenectomy.
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pancreas was then decided. A pyloric-preserving cephalic
pancreaticoduodenectomy with biliary and pancreatic di-
version into a Roux-en-Y jejunal loop was performed
(►Fig. 3).

Pathological study showed a thickened duodenal sub-
mucosa in the papilla and surrounding areas, with multiple
arterial and venous vessels. The pancreas and biliary tract
were normal. These findings confirmed the diagnosis of
arteriovenous malformation of the duodenum (►Fig. 2b).

Three years after the procedure, the patient lives a normal
life except for the exclusion diet due to food allergy. Anemia
and gastrointestinal bleeding disappeared after surgery and
never recurred.

Discussion

Gastrointestinal bleeding, secondary to intestinal vascular
malformations, occurs rarely in children.1 Their description
in the literature is confusing making appropriate classifica-
tion and prognosis difficult.1,3 For diagnostic purposes, ultra-
sound, upper gastrointestinal endoscopy, and barium enema

Fig. 1 (a) An abdominal computed tomographic scan showing a
tumor in the medial wall of the second portion of the duodenum and
the neighboring part of the pancreas. Intravenous contrast injection
showed markedly increased vascularity in this region. (b) Selective
angiography: Increased blood flow at the level of the gastroduodenal
artery and first jejunal branches of the superior mesenteric artery is
observed, with early venous outflow to the portal vein, consistent with
the diagnosis of arteriovenous malformation.

Fig. 2 (a) Endoscopic duodenojejunal biopsy: At the level of the
submucosa, a conglomerate of thick-walled hamartomatous vessels is
clearly observed. (b) Operative specimen of the ampullary region:
Several tortuous vessels, with arterial and venous patterns, suggestive
of arteriovenous malformation are seen in the submucosa.

Fig. 3 Schematic diagram of pancreaticoduodenectomy: (A and B) The
entire duodenum was removed along with the head of the pancreas; (C) a
pylorus-preserving pancreaticoduodenectomy, with biliary and pancreatic
diversion into a Roux-en-Y jejunal loop was performed.
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are rarely useful. 99mTc scintigraphy is especially helpful in
active bleeding.1,3–5 A CT scan with intravenous contrast,
capsule endoscopy and intraoperative enteroscopy can also
facilitate the diagnosis, and selective arteriography may
define their location and extent. This should be done in
patients with suspected intestinal vascular malformation,
when other tests are inconclusive; otherwise, they can be
missed during surgery.1,3,6

When bleeding cannot be controlled by endoscopic pro-
cedures, a simultaneous selective arterial embolization can be
useful.1,2,4,6 In the present case, the nature and localization of
the malformation led to the performance of a Whipple
procedure. This operation is rarely used in children except
for removal of pancreatic tumors,6–9 and it is considered a
risky procedure in adults with a mortality ranging between 2
and 13%.9

We are not aware of any other cases of isolated duodenal
vascular malformations treated in this manner. However, this
modality of treatment has been used for the treatment of
vascular anomalies located in the pancreas and adjacent
tissues.5

In our opinion, such radical procedure may be justified
in cases of severe bleeding due to duodenal vascular
malformations.
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