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Case Report

Venous Rupture Following Transcatheter Arterial Embolization
for Inferior Mesenteric Type II Arteriovenous Malformation
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Abstract
We treated a 64-year-old man who had an inferior mesenteric arteriovenous malformation with multiple

shunts. As multiple varicosities in the draining vein became enlarged, two dilated shunts on the superior rec-

tal and sigmoid colon arteries were coil embolized. Two days after embolization, a varicosity near the shunt

(65 mm diameter) ruptured, causing intra-abdominal hemorrhage and surgical hemostasis. There were

thrombi in the ruptured varicosity and its draining vein. The likely cause was a pressure increase in the in-

completely thrombosed varicosity due to shunt blood flow from the remaining shunts after embolization.
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Introduction

Hemorrhage from an arteriovenous malformation (AVM)

is a known complication of AVM [1]. Hemorrhage fre-

quency depends on the characteristics of the AVM, such as

lesion size. With brain AVM, hemorrhage reportedly occurs

in about 2%-4% of untreated cases [2]. Endovascular em-

bolization, microsurgery, and radiosurgery have been used to

prevent hemorrhage [1, 3, 4], but no comprehensive reports

have clarified the treatment for pelvic AVM. Even after em-

bolization, rare hemorrhage has occurred in the cerebrovas-

cular field [4-7]. However, this has not been reported in pel-

vic AVM.

We report a case in which massive hemorrhage occurred

after transcatheter arterial embolization (TAE) for an inci-

dentally discovered inferior mesenteric AVM.

Case Report

Our institutional review board approved this retrospective

case report and waived the requirement to obtain the pa-

tient’s informed consent for inclusion in this study since the

patient had consented in advance.

The patient was a 64-year-old man. Computed tomogra-

phy (CT) revealed a mass in the pelvis as part of a detailed

examination for fever. He had similar findings on CT three

years earlier, which were diagnosed as varicose veins. How-

ever, the mass had enlarged, so he underwent contrast-

enhanced CT (Fig. 1a), which showed AVM. The inferior

mesenteric artery was the feeding artery, and the marginal

vein was the draining vein. The mass involved multiple vari-

cosities in the draining vein, with 24, 65, and 46 mm sizes.

Apart from the inferior mesenteric AVM, he had several

AVMs in the pelvis and legs, but treatment was considered

unnecessary.
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Figure 1. Computed tomography (CT) shows a pelvic mass in a 64-year-old man.
a) Arterial-phase contrast-enhanced CT. An enhanced shunt (white arrow) is visible in the pelvis. 
Varicosities (white arrowheads) are in the draining vein.
b) Pretreatment of inferior mesenteric arterial-phase arteriography. Many shunts are in the inferior 
mesenteric artery. A shunt (black arrow) continuous with the sigmoid artery and a shunt (white ar-
row) continuous with the superior rectal artery appear clearly enlarged. Dominant venous sac (as-
terisk).
c) Selective angiography. Microcatheter advanced to the feeding artery to enlarged shunt in the su-
perior rectal artery. Dominant venous sac (asterisk).
d) Inferior mesenteric venous-phase arteriography. Multiple varicosities (white arrowheads) have 
formed in the draining vein. 
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The patient had a history of brain hemorrhage, hyperten-

sion, pulmonary embolism, deep venous thrombosis, and

cellulitis.

The largest varicosity had enlarged 1.6-fold on the axial

section compared with three years earlier, suggesting a risk

of rupture. TAE was planned as treatment. First, angiogra-

phy evaluated the blood flow. Many shunts were seen in the

inferior mesenteric artery (Fig. 1b). These shunts were con-

tinuous to a single dominant venous sac. Of these, two

shunts with the sigmoid and superior rectal arteries as feed-

ing arteries appeared markedly enlarged and produced large

shunt flow (Fig. 1c). The varicosities visualized on these

draining veins corresponded to the varicosities identified on

CT (Fig. 1d). According to Cho’s classification, the angiog-

raphic findings showed that the AVM was diagnosed as type

II [3]. Shunt blood flowed into the marginal vein along the

descending colon and finally drained into the superior mes-

enteric vein via the middle colic vein. The inferior mesen-

teric vein was not visualized on CT. TAE was performed

two separate times for the two enlarged shunts. In the first

TAE, coil embolization was performed for the enlarged

shunt in the superior rectal artery using ten coils (AZUR

CX18 Detachable and Azur D-18 Helical Hydro Coil;

Terumo Co., Tokyo, Japan). Two weeks later, a second TAE

was performed for the enlarged shunt in the sigmoid artery

using nine Hydro Coils. Shunt flow decreased after these

two embolizations, and blood flow slowed in the varicosities

in the draining vein (Fig. 2a and Fig. 2b). Treatment con-

cluded with the expectation that thrombosis would occur

within the varicosities and that rapid enlargement of the

varicosity could also be avoided. However, small shunts in

many locations were not embolized, and some degree of
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Figure 2. Inferior mesenteric arteriography after second transcatheter arterial embolization 
(TAE).
a) Arterial phase. The two large shunts have been embolized and blood flow is no longer evident, but 
remnant shunt flow is seen in small shunts (black arrowheads) that have not been embolized.
b) Venous phase. Varicosities (white arrowheads) in the draining vein via small shunts are visual-
ized. Coils are placed in the two large shunts (black arrows). 
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Figure　3.　Computed tomography (CT) once the patient’s 
blood pressure decreased two days after embolization.
Rupture of the largest varicosity (black arrows) is visible. A 
hyperdense clot continues from inside to outside varicosity 
(white arrowheads).

shunt flow remained.

Two days after the second TAE, the patient experienced

vomiting, lower abdominal pain, and abdominal fullness,

and systolic blood pressure dropped to 80～89 mmHg. CT

was performed to search for the cause. Hemorrhagic ascites

and a hyperdense clot within the largest varicosity continued

outside the varicosities, indicating varicosity rupture (Fig.
3). A clot occluded varicosity situated proximal to ruptured

varicosity. During emergency surgery, ruptured varicosity

appeared in the draining vein of the AVM. The clot was ap-

parent within the ruptured varicosities in the vessel distal to

the varicosities. The ruptured varicosity was sutured. CT

performed one month after surgery confirmed that all vari-

cosities had thrombosed and shrunk. No recurrent bleeding

occurred within 24 months after embolization. Thrombosis

in the varicosities was maintained, and all varicosities had

reduced in size.

Discussion

No comprehensive investigations of inferior mesenteric

AVM have been reported, with descriptions limited to case

reports [8, 9]. They reported performing surgical excision or

embolization due to the development of symptoms of diar-

rhea, hematochezia, and abdominal pain. The patient had no

subjective symptoms in the present case, but CT revealed

enlarged varicosities. TAE was performed due to the risk of

rupture. By embolizing the enlarged shunts, shunt flow de-

creased, mitigating the risks of the enlargement and rupture

of varicosities. However, in the present case, varicosity rup-

ture occurred. The post-rupture CT image and surgical find-

ings showed the largest varicosity near the shunt ruptured,

even though thrombosis had occurred in the varicosities and

draining vein from the decreased shunt flow with the second

TAE. In type II AVM, embolization of the dominant venous

sac is considered a priority [3]. However, in this case, it was

considered difficult to reach the dominant venous sac by
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transvenous approach or direct percutaneous puncture, and

embolization of the inflow artery was performed. Therefore,

blood flow to the dominant venous sac was reduced but re-

mained.

The cause of rupture may have been as follows: with the

closure of the enlarged shunts at two sites, the draining vein

was thrombosed, but shunt flow continued from the remain-

ing small shunts. This remaining shunt flow seemed to have

caused elevated pressure in the incompletely thrombosed

varicosities, which ruptured. Another possibility is that the

varicosities ruptured due to a partial thrombus in the drain-

ing vein and then migrated to the hepatic side, blocking the

varicosity outflow portion. In the case of brain AVM, hem-

orrhage reportedly occurs when, after the draining vein is

blocked with clot from embolization and stasis occurs in the

draining vein from the remaining shunt flow, a state devel-

ops in which venous pressure rises near the feeding artery

side [5].

Since this case was a type II AVM, a rupture could have

been avoided if the dominant venous sac had been em-

bolized. Direct puncture of the dominant venous sac by an

open abdominal approach, called a hybrid approach, or per-

cutaneous puncture of the dilated outflow vein and tran-

scatheter access to the sac may also have been possible if

the sac could not be embolized. Additional embolization

should also be considered when incomplete thrombosis of

the draining vein and residual shunt flow appears. Admini-

stration of heparin or anticoagulant during or after emboliza-

tion also needs to be considered to prevent thrombosis oc-

currence in the outflow vein.

In this case, after embolization of an inflow artery in a

type II AVM, shunt blood flow remained, and the outflow

vein ruptured.
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