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Background = We present a case of a symptomatic giant hepatic artery aneurysm with associated erosion into
the portal venous system creating an arterioportal fistula, which subsequently failed endovascular
management, requiring surgical repair with complex vascular reconstruction.

Summary  Visceral artery aneurysm (VAA) is a rare and sometimes emergent vascular problem. The incidence
of VAA is 0.1 to 2% in the general population and up to 10% in the elderly population. The most
common location of a VAA is the splenic artery, followed by the hepatic artery. The prevalence of
hepatic artery aneurysms (HAA) varies from 0.002 to 0.4%. Arterioportal fistulas are also very rare;
however, they are more frequently seen given the rising use of endovascular procedures for liver
disease. There are only a few reports regarding giant hepatic artery aneurysms and even fewer in
combination with arterioportal fistulas.

Conclusion  Giant hepatic artery aneurysms and arterioportal fistulas are extremely rare entities, and even more,
their concomitant presentation. Management may be challenging and involve multiple interventions,
including complex endovascular and surgical interventions.
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Case Description

Visceral artery aneurysm (VAA) is an exceedingly rare and
sometimes emergent vascular problem. The incidence of
VAA is 0.1 to 2% in the general population and up to 10%
in the elderly population.'” The most common location of
a VAA is the splenic artery, followed by the hepatic artery.>?
The prevalence of hepatic artery aneurysms (HAA) varies
from 0.002 to 0.4%.*° Giant HAA are considered greater
than 5 cm. Arterioportal fistulas are also very rare; how-
ever, they are more frequently seen given the rising use of
endovascular procedures for the liver.” There are only a
few reports regarding giant hepatic artery aneurysms and
even fewer in combination with arterioportal fistulas. We
present a case of a symptomatic giant hepatic artery aneu-
rysm with associated erosion into the portal venous system
creating an arterioportal fistula, which subsequently failed
endovascular management, requiring surgical repair with
complex vascular reconstruction.

We present a case of a 74-year-old male with no significant
past medical history and past surgical history who was ini-
tially seen at an outside hospital with abdominal pain and
upper gastrointestinal bleeding. A CT of the abdomen and
pelvis with contrast reported a giant visceral pseudoaneu-
rysm (>12 cm) of the common hepatic artery a few milli-
meters after it was taken off from the celiac trunk eroding
into the portal vein (PV) (Figure 1). An angiography was
done for diagnostic and therapeutic purposes. The angiog-
raphy showed that the PV had both ante- and retrograde
flow. Given the magnitude of the aneurysm, the radiolo-
gist at that facility proceeded with coil embolization of the
aneurysm but could not control the bleeding. The decision
was made to place an endovascular balloon insufflated at
the celiac trunk origin to stop the bleeding. He was trans-
ferred to our facility for definitive management.

On arrival at our center and after a thorough evaluation
of the available imaging records, interventional radiology
was consulted for possible sent placement. Still, since the
patient had previously failed coiled embolization of the
hepatic artery and had an endovascular balloon insufflated
at the celiac trunk origin to control the bleeding, he was
not considered a candidate for stenting. The patient was
taken to the operating room for definitive surgical manage-
ment of the aneurysm and arterioportal fistula.

After induction of anesthesia, the patient was prepped and
draped in the usual sterile fashion. A midline incision from
the xiphoid to the pubic tubercle was performed. The fal-
ciform ligament and left triangular ligament of the liver
were taken down; next, a Cattell-Braasch maneuver was
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Figure 1. Giant Common Hepatic Artery Aneurysm. Published with
Permission

Figure 2. Portal-Vein Graft with Bovine Pericardium. Published with
Permission

performed to mobilize the colon and the small bowel. The
lesser sac was opened using an energy device, and the distal
stomach was stapled off because the pancreas was fused
to it. Once the pancreas was identified, we traveled along
its inferior border, tied off the splenic vein, and identified
the superior mesenteric vein (SMV) and portal vein con-
fluence. The anterior wall of the portal vein was almost
entirely fused to the aneurysm, and we were unable to
create an appropriate retro-pancreatic tunnel. The hepatic
artery was ligated, as well as the common bile duct, to gain
access and control over the PV. The gastroduodenal artery
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was identified and preserved. Once proximal and distal
control was obtained, an anterior longitudinal cut into the
aneurysm sac was made, the anterior wall was removed,
and a large burden of clot was evacuated. At this point,
we discovered that the anterior wall of the PV was almost
entirely compromised. We decided to use a piece of 15 x
20 c¢m bovine pericardium as a conduit. We tabularized it
with 6-0 Prolene stitches in a running fashion. Proximal
and distal control was obtained, and the graft was sewed
end-to-end in a single layer running fashion to the SMV
on the proximal side and the portal vein stump in the same
style on the distal side. Once this was completed, we reper-
fused and ensured we had good graft flow with Doppler.
We desufflated the endovascular balloon but encountered
bleeding at the celiac origin. Because the pseudoaneurysm
created a significant mass effect distorting the patient’s
abdominal anatomy significantly, we decided to leave the
endovascular balloon insufflated at the celiac trunk origin.
We opted to pack the abdominal cavity, leave the abdo-
men open and transfer the patient to the intensive care
unit where he could be resuscitated to take him back to the
OR for a second look laparotomy and reconnect the gas-
trointestinal tract when hemodynamically stable. Before
exiting the operating room, a cholecystectomy was per-
formed. The patient was transferred to the intensive care
unit, where he was resuscitated and remained intubated.

Seventy-two hours after the index surgery, the patient
showed hemodynamic improvement and was taken hack
to the operating room. The abdomen was reopened, and
sponges were removed—there was no gross bleeding. The
liver looked viable with minimal signs of ischemia, and
there was bile draining from the bile duct. Complete vas-
cular ligation of the celiac trunk was performed, with sub-
sequent removal of the endovascular balloon under direct
vision. A Roux-en-Y end-to-side hepaticojejunostomy
was created. Next, we performed a side-to-side gastrojeju-
nostomy. The abdominal cavity was irrigated and widely
drained. The abdomen was closed primarily.

The patients transaminases peaked early after surgery.
Despite the ischemia time secondary to the portal recon-
struction and ligation of the hepatic artery, the liver func-
tion recovered to baseline without any major sequel. The
transaminases trended down to double-digits twenty days
after surgery. The postoperative course was complicated
by hospital-acquired pneumonia and respiratory failure
requiring tracheostomy. Twenty days after the index oper-
ation, the patient was discharged to an acute rehabilitation
center.
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Discussion

As previously mentioned, HAA is a rare vascular prob-
lem with a very low incidence. The majority of HAA
are asymptomatic.*® They may be found incidentally in
imaging studies done for other purposes.” In patients who
present without rupture, symptoms may be vague, such
as abdominal pain, or more specific such as obstructive
jaundice.**®1” Some studies have reported HAA rupture
rates of 21 to 80% when present.? The reported mortality
after HAA rupture is 21 to 44%."" Risk factors for rupture
include multiple HAA, size, and nonatherosclerotic origin,
particularly polyarteritis nodosa.*

HAA is more common in men, and they usually have
associated comorbidities such as atherosclerosis, periph-
eral arterial disease, hypertension, collagen diseases, and
vascular dysplasia.”'>!3 The gold standard study for the
diagnosis of HAA is angiography.®'*'® CT angiography is
also an excellent modality for diagnosis and has the bene-
fits of identifying other VAA if present as well as the pres-
ence of arterioportal fistulas.”” Doppler US has also been
described for the diagnosis of HAA.''® It is a convenient
and non-invasive study, and it may be the first choice in
patients with renal failure.

Although there are no clear guidelines regarding manag-
ing hepatic artery aneurysms, some studies have suggest-
ed treating asymptomatic aneurysms larger than 2 c¢m in
patients with a life expectancy of two years and physio-
logically fit to undergo repair. They also consider obser-
vation for those less than 2 ¢cm and repair in those who are
symptomatic or have risk factors for rupture. The different
approaches to aneurysms are surgical, endovascular, and a
combination of both. Endovascular treatment of visceral
aneurysms has been effective and has lower morbidity and
mortality to surgery.>® However, other studies demonstrat-
ed no difference in operative mortality or renal function
decline between endovascular and open repair.'"'>?° The
need for re-interventions after the endovascular approach
is higher when compared to the open approach for HAA.*
When an excision of the hepatic artery is performed, revas-
cularization could be attempted. However, one case series
and other case reports have described HAA resection with-
out revascularization and liver function markers deterio-
ration.”!? It should be noted that in the case presented,
the endovascular intervention was non-definitive but likely
saved his life because of how large the HAA was and the
proximity to the celiac take-off (<1 c¢m). Had the endo-
vascular balloon occlusion not taken place, he would have
likely exsanguinated before ever leaving the hospital.
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Even more unusual in this case was that our patient had an
arterioportal fistula from the HAA, which preserved liver
function and maintained dual directional flow. This con-
stellation of symptoms is very uncommon and is almost
absent from the peer-reviewed surgical literature. The
increase of interventional procedures done for liver diseas-
es and improved survival after trauma may be seen more
frequently.”**-%

HAA can be classified based on its etiology, size involved
vessel, and location. Guzman et al.” classified them into
three different types: type 1 is a small peripheral, intra-
hepatic fistula with minimal physiological consequences;
type 2 is larger, more central with enough flow to cause
elevated portal pressures; and type 3, or congenital fistula,
is usually intrahepatic and diffuse, which may cause severe
portal hypertension in infancy. In the case presented, the
fistula was type 2; however, our patient did not show
any signs of portal hypertension at presentation, perhaps
because of the dual directionality of the portal flow.

The most common cause of arterioportal fistulas is trauma,
followed by iatrogenic causes, congenital, malignancy, and
rupture of VAA.”” Approximately 15% of APFs result from
rupture of a splanchnic aneurysm, which eventually erodes
into the portal venous system.?**? In the case presented,
the origin of the fistula is unclear and likely related to the
underlying giant aneurysm.

The most common manifestations of AFP include gastro-
intestinal bleeding, ascites, heart failure, and diarrhea.”
These patients usually have normal liver function tests, and
pathology has conserved lobular architecture.?** Diagno-
sis of an HAA is often incidental, found in imaging studies
done for other reasons. Angiography is the best study for
diagnosis.” Early enhancing of the portal vein on arterial
injection is pathognomonic. Ultrasound may be usctil as
well, demonstrating arterialization of a dilated portal sys-
tem with or without hepatofugal flow.** CT scan and
MRI will show early filling of the portal system in the
arterial phase.”*? Arterioportal fistulas could be treated
through the endovascular approach, surgical approach, or
a combination of both approaches. The surgical approach
may include ligation of the feeding artery, excision with or
without repair, hepatectomy, and in rare cases, liver trans-
plant.*® Endovascular approach most commonly consists
of embolization of the feeding vascular branches to the fis-
tula. It may require the embolization of multiple vessels,
especially after a liver transplant, where multiple feeding
arteries have been described in up to 20 to 25% of the
cases.”!
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Small peripheral and asymptomatic fistulas can be observed
without treatment since they may close spontaneously over
time.”>** If the fistula is symptomatic, location is extra-
hepatic, or signs of portal hypertension are present, then
treatment is warranted.”?** Endovascular embolization
is considered the preferred approach, given its high suc-
cess rate and low complication rates.>** If an endovascu-
lar approach fails to completely treat the fistula, surgery is
indicated. That being said, this surgery is often very diffi-
cult and is associated with significant blood loss and is not
free of complications. Other complications include liver
failure, abscess, portal vein thrombosis, biliary fistula, bile
duct stricture, stroke, migration of coils, organ ischemia,
and vascular injury.®>*

Conclusion

Giant hepatic artery aneurysms and arterioportal fistulas
are extremely rare entities, even more so in their concom-
itant presentation. Management may be challenging and
involve multiple interventions, including complex endo-
vascular and surgical interventions.

Lessons Learned

Giant hepatic artery aneurysms and arterioportal fistulas
are extremely rare entities. Management can be challeng-
ing and involves complex endovascular and surgical inter-
ventions.
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