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We report on a rare case of blunt traumatic hepatic arteriovenous fistula arising from a pseudoaneu-

rysm in a 35-year-old woman. Transarterial embolization was performed with n-butyl-2-cyanoacrylate,

under inflow control with loose coil packing within the pseudoaneurysm and outflow control by bal-

loon occlusion of the hepatic vein. A promising therapeutic outcome was achieved without any serious

adverse events. Thus, the combination of these techniques to control inflow and outflow was success-

fully used to treat this rare hepatic vascular injury. (] Nippon Med Sch 2016; 83: 27-30)
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Introduction
Traumatic hepatic arteriovenous fistula (AVF) is uncom-
mon; the majority of cases result from penetrating
trauma, and extremely few cases are caused by blunt
trauma'”. Although transcatheter arterial embolization is
now regarded as a key element in the treatment of high-
grade hepatic injuries’, a technical strategy for rare condi-
tions, such as AVE has not yet been established. We de-
scribe a case in which a hepatic AVF due to blunt trauma
successfully underwent endovascular treatment with n-
butyl-2-cyanoacrylate (NBCA; B. Braun Melsungen AG,
Melsungen, Germany) under inflow control with loose
coil packing within the pseudoaneurysm and outflow

control by balloon occlusion of the hepatic vein.

Case Presentation
A 35-year-old woman fell and struck the right upper
quadrant of the abdomen on the corner of a table. When
she came to us, she had already been treated at another
hospital for transient hemorrhagic shock, where hepatic
injury had been diagnosed with unenhanced computed
tomography (CT). For further examination and treatment

she was transferred to the advanced emergency critical

care center at our hospital. On arrival, she was conscious
and alert, and the vital signs were as follows: systolic
blood pressure, 108 mm Hg; respiratory rate, 21 breaths/
minute; heart rate, 112 beats/min; and oxygen saturation
via pulse oximetry, 100% under 10 L O./minute. The re-
sults of laboratory studies were as follows: serum alanine
transaminase, 204 U/I; serum aspartate aminotransferase,
746 U/I; and serum total bilirubin 0.4 mg/dL; hemoglo-
bin, 9.4 g/dL; and hematocrit levels, and 22.0%. The
hemodynamic status was not continuously stable; thus, 6
units of packed red blood cells and 6 units of fresh fro-
zen plasma were administered. Contrast-enhanced CT
showed a hepatic arterial pseudoaneurysm in the ante-
rior portion of the right hepatic lobe and hemoperito-
neum around the liver and spleen (Fig. 1).

Emergency angiography was performed to embolize
the pseudoaneurysm. Celiac and selective hepatic angi-
ograms using a 4-French system and 2.0-French micro-
catheter (Goldcrest Neo; Kosin, Tokyo, Japan) via the
femoral artery revealed a pseudoaneurysm at the ante-
rior branches of the right hepatic artery, a high-flow AVF
connected to the middle hepatic vein, and arterioportal

shunts (Fig. 2a). The AVF arose from the pseudoaneu-
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Fig. 1 Contrast-enhanced computed tomography scan

before angiography.

The axial image shows a pseudoaneurysm in the
anterior portion of the right hepatic lobe (arrow)
and hemoperitoneum around the liver and spleen
(arrowheads).

rysm, which was located near the branching point of
some anterior branches. Because of this complicated ana-
tomical condition, embolization of the arterial side using
only coils was considered to be associated with a high
risk of technical failure; accordingly, simultaneous em-
bolization of the pseudoaneurysm and AVF using NBCA
under inflow and outflow control was instead planned.
First, for outflow control, the middle hepatic vein near
the shunt point of the AVF was occluded with a 6-French
compliant balloon catheter with a maximum diameter of
20 mm (Selecon; Terumo Clinical Supply Co., Ltd., Gifu,
Japan), which was inserted from the right jugular vein
(Fig. 2b). The position of the balloon was adjusted to
prevent the complete elimination of the venous outflow
by preserving the shunt point itself. Second, for inflow
control, the neck of the pseudoaneurysm was loosely
packed with microcoils (Tornado Embolization Coil;
Cook Medical Inc., Bloomington, IN, USA) (Fig. 2c) until
the appropriate blood flow reduction was confirmed to
preserve a measurable flow to the venous system. Then,
5 coils of 5-mm diameter and 6 coils of 4-mm diameter
were required for adequate flow control. The NBCA was
mixed with iodized oil in a 25% ratio, and 0.7 mL of this
mixture was administered slowly into the neck of the
pseudoaneurysm under this inflow and outflow control,
until it was completely filled. Finally, exclusion of the
AVF and pseudoaneurysm was confirmed with a hepatic
angiogram. Although the arterioportal shunts remained,

they were carefully observed.
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Four days later, follow-up angiography revealed that
the pseudoaneurysm and AVF were cured, and the arte-
rioportal shunts had disappeared (Fig. 2d). No adverse
events occurred, and the patient was uneventfully dis-
charged from the hospital 19 days later. Two months
later, contrast-enhanced CT showed no recurrence of the
pseudoaneurysm or AVF and no serious liver damage
(Fig. 3).

Discussion

Traumatic hepatic AVF caused by blunt trauma is ex-
tremely rare, and only 2 previous cases of endovascular
treatment for AVFs after penetrating trauma have been
reported; 1 case was embolized with an Amplatzer Vas-
cular Plug (St. Jude Medical Inc., St. Paul, MN, USA) and
NBCA', and the other case was embolized with coils®. In
the present case, we successfully performed embolization
with NBCA for a blunt traumatic hepatic AVF under in-
flow control with loose coil packing within the pseu-
doaneurysm and outflow control by balloon occlusion of
the hepatic vein. To our knowledge, this is the first re-
port of such a case treated with a dual endovascular ap-
proach.

In this treatment 2 technical key points were consid-
ered. The first was the precise occlusion of the pseu-
doaneurysm with NBCA. The CT scan showed a pseu-
doaneurysm in the anterior portion of the right hepatic
lobe and hemoperitoneum. These findings indicated ac-
tive intraparenchymal bleeding and laceration of the liver
surface, and the injury was classified as grade IV accord-
ing to the liver injury grading system guidelines of the
American Association for the Surgery of Trauma® Fur-
thermore, the hemodynamic status of our patient could
not be stabilized; hence, rapid and complete occlusion of
the pseudoaneurysm was essential for survival. Coil em-
bolization of the afferent and efferent arteries is the most
appropriate technique for embolization of a ruptured
pseudoaneurysms"’; however, when coil embolization fails
to control the bleeding, the mortality rate is high, even
when subsequent surgery is performed®. Furthermore, if
many adjacent arteries have originated near the pseu-
doaneurysm, as in our patient, embolizing all of the adja-
cent arteries using coils may be time-consuming and
technically difficult. Therefore, we performed direct em-
bolization of the pseudoaneurysm with NBCA and a
coils so that the lesion could be occluded more quickly
and securely than with a coil alone. Furthermore, the use
of NBCA supports the coil pack and decreases the time

required for polymerization®. Parildar et al. have re-
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Fig. 2 Emergent angiography and treatment.

a) A celiac angiogram shows a pseudoaneurysm located near the branching point of the

anterior branches (arrow), a high-flow hepatic arteriovenous fistula connected to the mid-
dle hepatic vein (acute angle arrow), and some arterioportal shunts (arrowheads). b) Se-
lective aneurysmography after occlusion of the middle hepatic vein near the shunt point

(arrow) by balloon catheter (acute angle arrow) shows a reduction in venous flow; how-

ever, measurable blood flow was retained via the collateral blood flow (arrowhead). c)

Aneurysmography after loose packing of the pseudoaneurysm with coils shows preserva-
tion of the pseudoaneurysm cavity. d) Follow-up angiography 4 days after treatment
shows exclusion of the arteriovenous fistula and pseudoaneurysm and disappearance of

the arterioportal shunts.

ported that embolization of a visceral artery aneurysm
with NBCA and coils increases the success rate over that
of coils alone’. Moreover, the presence of the coil pack re-
duces blood flow and the risk of NBCA leaking beyond
the shunt in cases with arteriovenous shunt disease’. In
our patient, this advantage was utilized as inflow con-
trol.

The second key point considered in this treatment was
the adequate delivery of embolization materials for the
obliteration of the AVFE. When high-flow arteriovenous
shunt disease is treated, blood flow control is an ex-
tremely important technical factor needed to gain a suffi-
cient embolization effect and to avoid passing materials

into the venous system"”. When NBCA is used, complete
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hemostasis before the injection of NBCA increases the
risk of reflux into the normal parenchyma, resulting in
tissue infarction. Hence, adjusting the degree of flow re-
duction is required for adequate flow control”. In our pa-
tient, we used 2 routes of flow control. For inflow con-
trol, the neck of the pseudoaneurysm was loosely packed
with microcoils. We carefully preserved the cavity of the
pseudoaneurysm and measurable flow, which was con-
firmed by repeated angiography. For outflow control, the
middle hepatic vein near the AVF was occluded by a bal-
loon catheter. To prevent complete elimination of the ve-
nous outflow, we did not occlude the shunt point.
Through the use of these controls, satisfactory flow re-

duction was achieved, which preserved a measurable
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