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Abstract

To treat postoperative bleeding after hepato-pancreato-
biliary surgery, interventional radiology has become
essential. We report a case of coincidental pseudoan-
eurysm and jejunal varices that were both successfully
treated by stent-grafts. After a pancreaticoduodenec-
tomy, the patient developed a pseudoaneurysm in the
hepatic artery and a stenosis in its periphery. After
establishing hepatic arterial flow by placing stent-grafts
over both the pseudoaneurysm and the stenosis, the
pseudoaneurysm was embolized with microcoils. Nine
months later, the patient developed jejunal varices
caused by a severe stricture in the main trunk of the
portal vein. Percutaneous transhepatic portography
was performed and stent-grafts were placed over the
stenotic segment. A venoplasty using stent-grafts nor-
malized the portal blood flow and the jejunal varices
vanished. Although stenosis occurred due to scarred
tissues from leakage after pancreaticoduodenectomy,
stent-grafts were useful for managing jejunal bleeding
post-operatively.
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INTRODUCTION

Postoperative bleeding is one of the leading causes of death
after pancreaticoduodenectomym. In particular, delayed
hemorrhage occurting five or more days post-operatively” is
difficult to manage because the hepatic artery and/or the portal
vein are frequently affected. That is, not only hemostasis,
but also the maintenance of hepatic blood flow has to
be considered in treating these patients. Above all other
methods, embolization using an interventional radiology
(IVR) technique has been used for surgical treatment
because of its efficacy and minimal invasiveness”. In this
paper we report jejunal varices due to a portal venous
stricture and a coincidental pseudoaneurysm in the
hepatic artery after a pancreaticoduodenectomy. These
complications occurred metachronously and each was
successfully treated with an IVR technique using stent-grafts.
Although treatment for this condition has not yet been
standardized, we give a detailed account of our approach.

CASE REPORT

Treatment of pseudoaneurysm in the hepatic artery

In July 2004, a 64-year-old woman underwent a
pancreaticoduodenectomy with a Child’s reconstruction for
carcinoma of the distal bile duct'”. During the postoperative
course, a minor leak from the hepaticojejunostomy
occurred, which was resolved within ten days. However,
on the 26" postoperative day, 250 mL of blood through an
intraabdominal drain was collected.

Angiography was carried out immediately. As shown
in Figure 1A, there was no extravasation, but a severe
stricture in the proper hepatic artery and pseudoaneurysm
at the cutting stump of the gastroduodenal artery were
noted. To secure the hepatopetal arterial flow, an angioplasty
was performed. Two pieces of stent-grafts, each 2.5 mm in
diameter and 13 mm or 23 mm in length (MULTIT LINK
Penta®, GUIDANT Indianapolis, IN, USA) were intro-
duced sequentially through the stenotic segment and the
pseudoancurysm in the hepatic artery (Figure 1B). After
stenting, embolization of the pseudoaneurysm was at-
tempted using microcoils (GDC Detachable coil®: Boston
scientific; Natick, MA, USA) to stop the inflow into the
pseudoaneurysmal lumen (Figure 1C). The patency of the
hepatic artery and the disappearance of the pseudoaneu-
rysm were confirmed by arteriography 8 d after treatment
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Figure 1 A: A severe stricture of a narrow segment in the proper hepatic artery
and a bulging at the stump of the gastroduodenal artery were seen. An arrow
indicates a stricture; B: The stent-graft for an angioplasty was introduced through
the stenotic segment to secure the hepatopetal arterial flow. Arrow heads indicate
the stent-graft placed in the hepatic artery; C: After the stenting, embolization of
the pseudoaneurysm was attempted to stop the inflow into the pseudoaneurysmal
lumen using microcoils. An arrow head indicates microcoils placed in the
pseudoaneurysmal lumen; D: The patency of the hepatic artery and disappearance
of the pseudoaneurysm were confirmed by arteriography 8 d after the treatment.

(Figure 1D). The patient was discharged from the hospital
4 wk after treatment.

Treatment of jejunal varices caused by extrahepatic
obliteration of the portal vein

This patient did well for 9 mo after hospital discharge. In
April 2005, however, she was readmitted with gastrointestinal
bleeding, Laboratory data upon admission showed severe
anemia and hyperammoninemia. Gastrointestinal fiberscopy
showed bleeding from a varix in the lifted limb of the
jejunum near the hepaticojejunostomy.

Angiography was performed. Hepatic arterial flow was
normal as seen in Figure 1D. However, celiac and superior
mesenteric arteriography during the portal phase (Figure
2A and B) revealed a severe stricture at the main trunk of
the portal vein, adjacent to the microcoils that had been
inserted 10 mo earlier. Hepatofugal collaterals had also
developed via the left gastric vein and the inferior mesentetic
vein. Moreovert, collateral vessels were observed around the
hepaticojejunostomy creating jejunal varices in the lifted
limb toward the hepatic hilum. These jejunal varices were
identified as the source of the intestinal bleeding. Since an
abdominal computed tomography showed no recurrent
tumor, the portal vein stenosis was most likely caused by
inflammatory changes that occurred after a leak at the
hepaticojejunostomy.

Because the main flow of the portal vein was not
completely interrupted, percutaneous transhepatic pot-
tography (PTP) into the mesenteric side of the portal vein
beyond the stenosis was performed. As seen in Figure 2A
and B, PTP findings were consistent with those obtained
by conventional angiography. To maintain the main stream
of the portal vein, two pieces of uncovered-type, self-
expandable metallic stent-grafts, 8 mm in diameter and 20
or 30 mm in length (LUMINEXX®, BARD, Covington,

Figure 2 A: Portal phase of the celiac arteriography showed a severe stricture at
the main trunk of the portal vein. Hepatopetal collaterals through mesenteric veins
were observed forming jejunal varices (black arrow heads) in the lifted jejunal limb.
A white arrow head indicates the stricture and white arrows indicate the direction
of blood flow; B: Portal venous phase of the superior mesenteric arteriogram
also depicts hepatopetal collaterals and jejunal varices (black arrows) around the
hepaticojejunostomy. White arrow heads indicate the stricture of the portal vein
adjacent to the microcoils placed in the pseudoaneurysm.

Figure 3 Portography after urokinase infusion showed a good portal blood flow
and collaterals forming jejunal varices had disappeared. A: Catheter tip was
placed in the splenic vein; B: Catheter tip was placed in the superior mesenteric
vein.

GA, USA) were placed in succession over the stenotic
segment. The stent-grafts were then mechanically dilated
using a balloon dilator (Power Flex"; Cordis, Miami, FL,
USA), resulting in full expansion of the grafts. However,
portal blood flow was not corrected immediately. We speculated
that possible causes for this were vasospasm of the portal
system and/or thrombi generated duting stenting and dila-
tion. Therefore, a heparin-coated catheter was left in the
mesenteric side of the portal trunk, and urokinase (Nihon
Pharmaceutical Co., Tokyo, Japan) 240000 U a day (Nihon
Pharmaceutical Co., Tokyo, Japan) was infused for 7 d. As
shown in Figure 3A and B, portography after the urokinase
infusion revealed good portal blood flow through the stent-
grafts and the jejunal varices had disappeared. Before placement
of the stent-grafts, portal venous pressure was 32 cmH20,
which dropped to 25 cmH20 after correcting portal
blood flow. Gastrointestinal fiberscopy confirmed the ab-
sence of jejunal vatrices around the hepaticojejunostomy.
Currently, the patient is doing well without repetitive
episodes of gastrointestinal bleeding for 9 mo after the
procedure.

DISCUSSION

Treatment of pseudoaneurysms in the hepatic artery

Rupture of a pseudoaneurysm of the hepatic artery is the
main cause of postoperative death after pancreaticoduo-
denectomy”. In the majority of cases, there is concur-
rent leakage at the site of the pancreatico-intestinal or
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choledocho-jejunal anastomosis. Therefore, reentering the
previously scarred operative field for repair is not easy
and hemostasis by suturing the bleeding point often fails
because of a re-encroachment on the affected vessels'.
On the other hand, using a remote approach like IVR
via blood vessels is minimally invasive, thus preferable
in these situations. However, when hepatic arterial flow
is interrupted by IVR to stop hemorrhage, consecutive
events such as liver cell necrosis, a breakdown of the
choledochojejunostomy, and multiple liver abscesses
could occur. Therefore, when using IVR after embolizing
pseudoaneurysms, patient outcomes depend a great deal
on the maintenance of hepatic arterial flow. In this case,
stent-grafts in the hepatic artery ptior to the embolization
of a pseudoaneurysm were used. However, using stent-
grafts in these cases is controversial. For example, several
radiologists have suggested that placing a stent-graft in
blood vessels with inflammatory changes is inappropri-
ate!”. Conversely, Paci ez a/* reported the efficacy of stent-
grafts in the treatment of pseudoaneurysms in hepatic
arteries. We used stent-grafts to secute hepatic arterial flow
by dilating the stenotic part of the artery and guiding the
blood flow into the proper direction out of the pseudoa-
neurysmal lumen, avoiding the possibility of migrating
microcoils interfering with arterial flow to the liver.

Treatment of jejunal varices caused by extrahepatic
obliteration of the portal vein

In cases of varices generated in the intestines, extrahe-
patic portal obstruction often plays a causative role”. Jeju-
nal varices caused by portal venous obliteration could be
treated with either a shunt for portal decompressionm’“], an
angioplasty by an IVR technique such as balloon dilation,
stenting to correct the portal blood flow? or embolizing
varices by an IVR technique to stop inflow!™>", Making a
treatment choice is complex, involving various factors such
as portal hemodynamics, the extent of liver fibrosis, and
the cause of portal venous obliteration. However, a priority
is establishing a permanent correction of portal blood flow
assuring long-lasting effectiveness of hemostasis. That is,
re-bleeding from jejunal varices or newly-developed gastro-
esophageal varices could occur if hepatopetal flow through
the main portal trunk is impaired.

Since in this case, there was a possibility for normal
portal venous flow, an angioplasty using either stent-
grafts or balloons was used. If the portal vein had been
completely obstructed by inflammatory changes and the
obstructed segments were wider than an inch in length as
occurred in our previous cases' ™%, treatments other than
angioplasty would have been chosen.

In addition, it was possible to dilate the stricture and
secure a lumen of 8 mm in diameter using a balloon dilator.
This mechanically-forced dilation could inadvertently
interfere with an immediate correction of portal blood flow,
however, a urokinase infusion through the portal vein to
tesolve thrombi attached was valuable! ™"

Another unsolved issue using this intervention is
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the duration of patency of the stent-grafts. Funaki ez
al mreported that patency was maintained with their
stents in portal veins for lengths of time ranging from
4 to 29 mo ,and in most cases stents were obstructed by
malignancies. Since we have only followed our patient for
14 mo, continued surveillance to determine patency of
the stent is essential.
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