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Abstract

Arteriovenous malformation of the pancreatic head is a relatively rare disease that can cause gastrointestinal bleeding and

abdominal pain and requires appropriate and prompt treatment. Herein, we discuss the clinical presentation and management

of a patient with arteriovenous malformation of the pancreatic head.
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Key Clinical Message

A rare case of bleeding from the duodenal mucosa due to arteriovenous malformation of the pancreatic head
is reported. Note that excision may be necessary if the general condition is good.

Introduction

Arteriovenous malformation of the pancreatic head (Ph-AVM) is relatively rare, causing gastrointestinal and
intra-abdominal hemorrhage and severe abdominal pain. We herein report a case of Ph-AVM with hemor-
rhagic shock due to massive duodenal bleeding, successfully treated by emergency pancreatoduodenectomy.

Case presentation
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A 45-year- old man with a 20 year old history of duodenal ulcer presented to our hospital with vomiting
and tarry stool. There was no abnormality with the physical examination, and laboratory data did not
show anemia on admission, but few hours after he suddenly presented a hemorrhagic shock. The emergency
endoscopy performed did not find upper gastrointestinal bleeding. Computed tomography (CT) revealed
dilated blood vessels in the lower part of the descending duodenum, and spotty staining of the pancreatic
uncinate process at the early phase (Fig.1) and the next day multifocal bleeding from the edematous duodenal
mucosa near the papilla of Vater (Fig.2) were observed with endoscopy.

Considering the possibility of bleeding due to vascular lesions such as Ph-AVM based on CT findings, inter-
ventional radiology was performed for further diagnosis and treatment. Angiography revealed the definitive
diagnosis of Ph-AVM with abnormal reticular blood vessels in the descending limb of the duodenum (Fig.3).
Coil embolization failed in complete hemostasis, thus we decided to perform emergency surgery. A typical
pancreatoduodenectomy was performed. Surgical findings showed the proliferation of abnormally dilated
blood vessels at the pancreatic head. The operation time lasted for 5 hours, and the amount of bleeding was
500g.

Histopathological findings showed collections of irregularly tortuous blood vessels within the thick wall of the
duodenal proper muscle layer adjacent to the pancreatic parenchyma near the major duodenal papilla. Fibrin
thrombi were occasionally seen in the pancreatic parenchyma and submucosa of the duodenum (Fig.4).

The postoperative course was uneventful, and the patient was discharged 32 days after surgery, and he has
remained in excellent health so far for 4 years and 9 months.

Discussion

Pancreatic AVM, first reported by Halpern et al. in 1968,1) is one of the abnormal blood flow diseases in
which the arteriovenous system is short-circuited and anastomosed in the pancreas. The most common sites
for gastrointestinal arteriovenous malformations are the cecum, ascending colon, and jejunum and pancreatic
AVM accounts for only 0.9%.2) The causes of this disease are classified into congenital due to the remnants
of the primitive vascular network,3) and acquired due to excessive angiogenesis caused by inflammation such
as pancreatitis and trauma.4) In this case, it was considered to be congenital because there was no particular
history in the past.

According to 97 cases of pancreatic AVM reported by Hirai et al. in Japan,5) pancreatic AVM is an over-
whelmingly male disease since there were 90 males opposed to 7 females, as shown in this case. The average
age is 54.4 years, which is relatively young. The most common symptoms were abdominal pain (47.4%)
and gastrointestinal bleeding (38.1%). Repeated gastrointestinal bleeding was observed in this case as well.
The causes were esophagogastric varicose bleeding due to portal hypertension associated with AVM, rupture
of AVM itself into the gastrointestinal tract, bleeding from an ulcer caused by an ischemic change of the
gastrointestinal mucosa due to progression of AVM, bleeding of AVM into the pancreatic duct, and bleeding
of AVM into the bile duct. 6,-7, 8) In this case, no varicose veins were observed, no ulceration was formed,
and bleeding from the papilla of Vater was not clear. Therefore, it is considered that the bleeding was caused
by the mechanism of rupture of AVM itself into the gastrointestinal tract. Gastrointestinal ulcer (26.8%)
was the most common comorbidity of pancreatic AVM, but it is unclear whether the history of this case
treated for duodenal ulcer 20 years ago had something related to the cause or not. The AVM is located in
the pancreatic head in more than half of the lesions in 56 cases (57.7%), and in the whole pancreas (10.3%)
as this case.

Contrast-enhanced CT and angiography are helpful for diagnosis.6) As a characterization of Contrast-
enhanced CT result, it is known that in the early stage of the arterial phase, there is reticular deep stain of
lesions and depiction of the portal vein,3, 9) as well as dilated and tortuous inflowing blood vessels, reticular
intra-pancreatic vascular plexus, and early venous return to portal vein or splenic vein are characteristic
findings in Angiography. In addition, there are reports that angiography is not only important for diagnosis,
but also for obtaining detailed information such as multiple lesions, localization of lesions, and their spread
as well. 10) In this case, CT showed spotty staining of the pancreatic uncinate process, and angiography
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showed a reticulated vascular plexus at the pancreatic head, which was similar in characteristics.

For treatment, pancreatic resection was performed in 46 patients (47.4%). Since there are many cases with
lesions at the pancreatic head, pancreatoduodenectomy is performed most often, and it was performed in
30 cases (30.9%). Minimally invasive treatment with interventional radiology may be selected due to poor
general condition; nevertheless, surgery is selected as the radical treatment if there are many inflowing blood
vessels and complicated collateral circulation because it is difficult to embolize all of them. In this case, as
well, complete hemostasis was not achieved with coil embolization, therefore pancreatoduodenectomy was
selected.

Conclusion

We experienced a case in which emergency pancreatoduodenectomy was performed for hemorrhagic shock
due to pancreatic AVM, and the patient was saved. For this disease, surgical resection also should be another
option besides non-invasive treatment if necessary.
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References

1. Halpern M, Turner AF, Citron BP: Hereditary hemorrhagic telangiectasia. An angiographic study of
abdominal visceral angiodysplasias associated with gastrointestinal hemorrhage. Radiology 1968 ; 90
: 1143-1149

2. Meyer CT, Troncale FJ, Galloway S, et al : Arteriovenous malformations of the bowel : an analysis of
22 cases and a review of the literature. Medicine 60 ; 36–48 : 1981

3. Malan E, Puglionisi A: Congenital angiodysplasias of the extremities. I. Generalities and classification;
venous dysplasias. J Cardiovasc Surg 5 ; 87–130 : 1964

4. Ishikawa T: Congenital arteriovenous malformations involving the pelvis and retroperitoneum: a case
report. Angiology 30; 70–74: 1979

5. Hirai T, Homma Y, Yabushita Y et al: A case of pancreatic arteriovenous malformation with an
associated pseudoaneurysm. J Jpn Surg Assoc 31(9) 12006-2010, 1998

6. Chuang VP, Pulmano CM, Walter JF, et al: Angiography of pancreatic arteriovenous malformation.
Am J Roentogenol. 129:1015–1018, 1977

7. Yagyu T, Murayama M, Nakamura E, et al: A case of arteriovenous malformation of the pancreas head
detected in conjunction with an intractable post-bulbar duodenal ulcer. J Jpn Surg Assoc 63:1523–
1527,2002

8. Yamamoto H, Matsueda K, Wakiya I et al.: Acase of pancreatic arteriovenous malformation causing
duudenal hemorrhage. Gastroenterol Endosc 39:226–232,1997

3



P
os

te
d

on
A

u
th

or
ea

2
J
u
l

20
21

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
62

52
18

45
.5

97
66

59
4/

v
1

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

9. Matsumi Y, Kobashi K, Hatano M et al.: A duodenal venous malformation treated by segmental
duodenal resection after selective trasncathter arterial embolization. J Jpn Surg Assoc 2017;78:508-
514

10. Moore JD, Thompson NW, Appelman HD, et al: Arteriovenous malformation of the gastrointestinal
tract. Arch Surg 1976 ; 111 : 381-389

Hosted file

Figure_1.doc available at https://authorea.com/users/423202/articles/528734-a-case-

of-emergency-pancreatoduodenectomy-for-bleeding-from-the-duodenal-mucosa-due-to-

arteriovenous-malformation-of-the-pancreatic-head

Hosted file

Figure_2.doc available at https://authorea.com/users/423202/articles/528734-a-case-

of-emergency-pancreatoduodenectomy-for-bleeding-from-the-duodenal-mucosa-due-to-

arteriovenous-malformation-of-the-pancreatic-head

Hosted file

Figure_3.doc available at https://authorea.com/users/423202/articles/528734-a-case-

of-emergency-pancreatoduodenectomy-for-bleeding-from-the-duodenal-mucosa-due-to-

arteriovenous-malformation-of-the-pancreatic-head

Hosted file

Figure_4.doc available at https://authorea.com/users/423202/articles/528734-a-case-

of-emergency-pancreatoduodenectomy-for-bleeding-from-the-duodenal-mucosa-due-to-

arteriovenous-malformation-of-the-pancreatic-head

4

https://authorea.com/users/423202/articles/528734-a-case-of-emergency-pancreatoduodenectomy-for-bleeding-from-the-duodenal-mucosa-due-to-arteriovenous-malformation-of-the-pancreatic-head
https://authorea.com/users/423202/articles/528734-a-case-of-emergency-pancreatoduodenectomy-for-bleeding-from-the-duodenal-mucosa-due-to-arteriovenous-malformation-of-the-pancreatic-head
https://authorea.com/users/423202/articles/528734-a-case-of-emergency-pancreatoduodenectomy-for-bleeding-from-the-duodenal-mucosa-due-to-arteriovenous-malformation-of-the-pancreatic-head
https://authorea.com/users/423202/articles/528734-a-case-of-emergency-pancreatoduodenectomy-for-bleeding-from-the-duodenal-mucosa-due-to-arteriovenous-malformation-of-the-pancreatic-head
https://authorea.com/users/423202/articles/528734-a-case-of-emergency-pancreatoduodenectomy-for-bleeding-from-the-duodenal-mucosa-due-to-arteriovenous-malformation-of-the-pancreatic-head
https://authorea.com/users/423202/articles/528734-a-case-of-emergency-pancreatoduodenectomy-for-bleeding-from-the-duodenal-mucosa-due-to-arteriovenous-malformation-of-the-pancreatic-head
https://authorea.com/users/423202/articles/528734-a-case-of-emergency-pancreatoduodenectomy-for-bleeding-from-the-duodenal-mucosa-due-to-arteriovenous-malformation-of-the-pancreatic-head
https://authorea.com/users/423202/articles/528734-a-case-of-emergency-pancreatoduodenectomy-for-bleeding-from-the-duodenal-mucosa-due-to-arteriovenous-malformation-of-the-pancreatic-head
https://authorea.com/users/423202/articles/528734-a-case-of-emergency-pancreatoduodenectomy-for-bleeding-from-the-duodenal-mucosa-due-to-arteriovenous-malformation-of-the-pancreatic-head
https://authorea.com/users/423202/articles/528734-a-case-of-emergency-pancreatoduodenectomy-for-bleeding-from-the-duodenal-mucosa-due-to-arteriovenous-malformation-of-the-pancreatic-head
https://authorea.com/users/423202/articles/528734-a-case-of-emergency-pancreatoduodenectomy-for-bleeding-from-the-duodenal-mucosa-due-to-arteriovenous-malformation-of-the-pancreatic-head
https://authorea.com/users/423202/articles/528734-a-case-of-emergency-pancreatoduodenectomy-for-bleeding-from-the-duodenal-mucosa-due-to-arteriovenous-malformation-of-the-pancreatic-head

