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1 	 | 	 INTRODUCTION

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	arteriove-
nous	malformation	of	the	pancreatic	head.

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	 hemorrhagic	
shock	 due	 to	 massive	 duodenal	 bleeding,	 successfully	
treated	by	emergency	pancreatoduodenectomy.

2 	 | 	 CASE PRESENTATION

A	 45-	year-	old	 man	 with	 a	 20-	year-	old	 history	 of	 duode-
nal	ulcer	presented	 to	our	hospital	with	vomiting,	 light-
headedness,	 and	 melena.	 There	 was	 no	 history	 of	 other	
gastrointestinal	 conditions,	 cardiovascular	 conditions,	
pancreatitis,	 infection,	 trauma,	 or	 family	 history.	 Two	
days	before	the	admission,	he	first	experienced	melena	fol-
lowing	a	heavy	meal.	At	the	time	of	admission,	there	was	
no	abnormality	with	the	physical	examination;	however,	
laboratory	 data	 showed	 anemia	 (hemoglobin	 of	 8.7  g/dl	
and	 red	 blood	 cell	 count	 of	 2.89  million/μl),	 high	 white	
blood	cell	count	of	15,410/μl,	and	normal	range	of	blood	
pressure	on	both	systolic	BP(SBP)	and	diastolic	BP(DBP).
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Abstract
A	rare	case	of	bleeding	from	the	duodenal	mucosa	due	to	arteriovenous	malfor-
mation	of	 the	pancreatic	head	 is	 reported.	Caution	needs	 to	be	observed,	 then	
excision	may	be	necessary	since	noninvasive	treatment	such	as	coil	embolization	
is	not	enough	for	complete	hemostasis	when	patient	suddenly	decompensates.
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The	 next	 day,	 he	 presented	 with	 hemorrhagic	 shock,	
as	his	SBP	decreased	down	to	68 mmHg,	due	to	vasovagal	
reflex,	 right	 after	 he	 had	 melena.	The	 patient	 was	 man-
aged	with	urgent	transfusion	immediately,	and	the	emer-
gency	 endoscopy	 performed	 did	 not	 identify	 the	 source	
of	 upper	 gastrointestinal	 bleeding.	 Computed	 tomogra-
phy	(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	(Figure 1),	
and	the	next	day	multifocal	bleeding	from	the	edematous	
duodenal	 mucosa	 near	 the	 papilla	 of	 Vater	 (Figure  2)	
were	observed	with	second-	time	endoscopy.	Considering	
the	possibility	of	bleeding	due	to	vascular	lesions	such	as	
Ph-	AVM	based	on	CT	 findings	and	endoscopic	 findings,	
interventional	radiology	was	performed	for	 further	diag-
nosis	and	treatment.	Angiography	revealed	the	definitive	
diagnosis	of	Ph-	AVM	with	abnormal	reticular	blood	ves-
sels	in	the	descending	limb	of	the	duodenum	(Figure 3).	
Coil	embolization	was	performed,	but	unfortunately	did	
not	achieve	complete	hemostasis,	thus	we	decided	to	per-
form	 emergency	 surgery.	 A	 typical	 pancreatoduodenec-
tomy	was	performed	3 days	after	the	definitive	diagnosis.	
Surgical	findings	showed	the	proliferation	of	abnormally	
dilated	blood	vessels	at	the	pancreatic	head.	The	surgery	
time	was	5 h,	which	 is	 the	average	 time	 for	 this	 type	of	
surgery	 with	 experienced	 surgeons	 and	 the	 amount	 of	
bleeding	was	500 ml.

Histopathological	 findings	 showed	 collections	 of	 ir-
regularly	 tortuous	blood	vessels	within	 the	 thick	wall	of	
the	duodenal	proper	muscle	layer	adjacent	to	the	pancre-
atic	parenchyma	near	the	major	duodenal	papilla.	Fibrin	
thrombi	were	occasionally	seen	 in	 the	pancreatic	paren-
chyma	and	submucosa	of	the	duodenum	(Figure 4).

The	 postoperative	 course	 was	 uneventful.	 However,	
preoperative,	 it	 was	 noted	 that	 patient's	 SBP	 always	 de-
creased	down	remarkably,	every	time	after	he	had	melena	
or	vomiting.	Nevertheless,	it	is	clear	that	patient's	SBP	no	
longer	went	under	110 mmHg	as	 there	was	no	bleeding	
after	 the	surgery.	The	total	hospital	 length	of	stay	(LOS)	
was	 32  days,	 and	 after	 this	 lifesaving	 surgery,	 and	 after	
postoperative	care	and	follow-	up	care,	the	patient	was	dis-
charged	home	and	he	has	remained	in	excellent	health,	so	
far,	for	4 years	and	9 months.

3 	 | 	 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	gastrointesti-
nal	arteriovenous	malformations	are	the	cecum,	ascend-
ing	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	 vascu-
lar	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	what	was	reported	by	Song	KB	et	al.	 in	
2012,5	 pancreatic	 AVM	 is	 an	 overwhelmingly	 male	 dis-
ease,	 since	 there	 were	 males	 (88.4%)	 predominantly	 op-
posed	to	females,	as	shown	in	this	case.	The	median	age	
at	diagnosis	was	50 years	of	age,	which	is	relatively	young.	

F I G U R E  1  Abdominal	CT	examination:	Dilated	blood	vessels	
in	the	lower	part	of	the	descending	duodenum,	and	spotty	staining	
of	the	pancreatic	uncinate	process	at	the	early	phase	were	observed
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The	most	common	symptoms	were	gastrointestinal	bleed-
ing	(47%)	and	epigastric	pain	(46%).6	It	was	also	seen	that,	
in	the	pancreatic	head	AVM	group,	bleeding	was	the	most	
common	complication,	while	 in	 the	pancreatic	body-	tail	
AVM	group,	pancreatitis	was	more	common.7

In	 our	 Ph-	AVM	 case,	 the	 patient	 also	 had	 bleeding,	
but	no	pancreatitis.	As	a	treatment,	incomplete	treatment	

of	 pancreatic	 AVM,	 such	 as	 arterial	 embolization,	 can	
result	 in	 growing	 new	 collateral	 vessels	 and	 cause	 the	
progression	 of	 portal	 hypertension,	 leading	 to	 recurrent	
gastrointestinal	 bleeding	 and	 rupture	 of	 the	 esophageal	
varices.7	Repeated	gastrointestinal	bleeding	was	observed	
in	this	case	as	well.	The	causes	were	esophagogastric	var-
icose	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.8-	10	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	con-
sidered	 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	co-
morbidity	 of	 pancreatic	 AVM	 in	 97	 cases	 of	 pancreatic	
AVM	reported	by	Hirai	et	al.	in	Japan.11	But	it	is	unclear	
whether	the	history	of	this	case	treated	for	duodenal	ulcer	
20 years	ago	was	a	probable	cause	or	not	for	patient's	case.	
The	AVM	is	located	in	the	pancreatic	head	in	more	than	
half	of	the	lesions	(59.4%),	followed	by	the	body	and	tail	
(33.3%),	and	the	entire	pancreas	(7.2%)	as	this	case.5

Contrast-	enhanced	 CT	 and	 angiography	 are	 helpful	
for	diagnosis.8	As	a	characterization	of	contrast-	enhanced	
CT	result,	 it	 is	known	 that	 in	 the	early	 stage	of	 the	ar-
terial	phase,	 there	 is	 reticular	deep	stain	of	 lesions	and	
depiction	of	the	portal	vein,3,12	as	well	as	dilated	and	tor-
tuous	 inflowing	 blood	 vessels,	 reticular	 intrapancreatic	

F I G U R E  2  Upper	gastrointestinal	
endoscopy:	Multifocal	bleeding	from	the	
edematous	duodenal	mucosa	near	the	
papilla	of	Vater	was	observed

F I G U R E  3  Abdominal	angiography:	selective	imaging	of	the	
gastroduodenal	artery	revealed	abnormal	reticular	blood	vessels	in	
the	descending	limb	of	the	duodenum
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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	 le-
sions,	and	their	spread	as	well.13	In	this	case,	CT	showed	
spotty	 staining	 of	 the	 pancreatic	 uncinate	 process,	 and	
angiography	showed	a	reticulated	vascular	plexus	at	the	
pancreatic	head,	which	was	similar	in	characteristics.

According	 to	 the	 report	 by	 Hirai	 et	 al,11	 pancreatic	
resection	was	performed	 in	46	patients	 (47.4%)	 for	 treat-
ment.	Since	there	are	many	cases	with	lesions	at	the	pan-
creatic	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,	sur-
gery	is	selected	as	the	radical	treatment	if	there	are	many	
inflowing	blood	vessels	and	complicated	collateral	circula-
tion	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.

4 	 | 	 CONCLUSION

We	experienced	a	case	in	which	emergency	pancreatodu-
odenectomy	 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	noninvasive	treatment	if	necessary.
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