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CASE REPORT

Successful balloon-occluded retrograde transvenous
obliteration for bleeding duodenal varices using cyanoacrylate
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tients with portal hypertension, occurring in only 0.4%
of these patients, and is often life-threatening because
of the difficulty in diagnosis and treatment' . Treat-

Abstract ment options include a surgical procedure, endoscopic

A 76-year-0|d woman with hepatitis C cirrhosis pre- treatment[z], and endovascular treatment, including tran-
sented with tarry stools and hematemesis. An endos-  sjugular intrahepatic portosystemic shunts (TIPS)™" and
copy demonstrated bleeding duodenal varices in the balloon-occluded retrograde transvenous obliteration
second portion of the duodenum. Contrast-enhanced ~ (BRTO)"'". Although several studies have reported suc-
computed tomography revealed markedly tortuous cessful results using BRTO alone™, some difficult cases
varices around the wall in the duodenum. Several af-  with large varices or numerous collaterals requiring a
ferent veins appeared to have developed, and the right combined approach have been reported”™, and no previ-
ovarian vein draining into the inferior vena cava was
detected as an efferent vein. Balloon-occluded retro-
grade transvenous obliteration (BRTO) of the varices
using cyanoacrylate was successfully performed in
combination with the temporary occlusion of the por-
tal vein. Although no previous publications have used
cyanoacrylate as an embolic agent for BRTO to control
bleeding duodenal varices, this strategy can be consid-
ered as an alternative procedure to conventional BRTO CASE REPORT
using ethanolamine oleate when numerous afferent

cessful balloon-occluded retrograde transvenous obliteration for

ous publications have used cyanoacrylate as an embolic
agent for BRTO to control bleeding duodenal varices.
We herein report a case with bleeding duodenal varices
that were successfully embolized using cyanoacrylate and
BRTO in combination with temporary occlusion of the
portal vein.

vessels that cannot be embolized are present. A 76-year-old woman with liver cirrhosis secondary to
hepatitis C presented with tarry stools and hematemesis.
© 2013 Baishideng. All rights reserved. An urgent endoscopy demonstrated bleeding varices in
the second portion of the duodenum (Figure 1A). She
Key words: Bleeding duodenal varices; Balloon-occlud- had no esophageal or gastric varices. Although banding
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Figure 1 Endoscopy and computed tomography of the duodenum. A: En-
doscopy demonstrates bleeding varices in the second portion of the duodenum;
B: Contrast-enhanced computed tomography reveals markedly tortuous varices
around the wall in the second and third portion of the duodenum.

and clipping for the varices was attempted, the bleeding
continued and frequent blood transfusions were required.
Laboratory findings were as follows: red blood cell, 232
X 104/pL; hemoglobin, 6.8 g/dL; hematocrit, 20.4%;
platelets, 96 000/mL; total bilirubin, 1.36 mg/dL; serum
albumin, 3.3 g/dL; and prothrombin time, 15.7 s (refer-
ence, 11.3 s). Neither ascites nor encephalopathy was
observed. Child-Pugh’s classification was graded as B.
Contrast-enhanced computed tomography (CT) revealed
markedly tortuous varices around the wall in the second
and third portion of the duodenum (Figure 1B). Several
afferent veins of the varices appeared to have developed,
and the right ovarian vein draining into the inferior vena
cava was detected as an efferent vein. We planned BRTO
to embolize the duodenal varices after obtaining in-
formed consent from the patient.

An 8-French guiding sheath introducer was inserted
into the inferior vena cava viaz the right internal jugular
vein. A 5.2-French, 9-mm cobra-shaped balloon catheter
was inserted into the efferent vein through the right ovar-
ian vein, and the balloon was inflated to occlude the effer-
ent vein. Balloon-occluded retrograde venography (BRTV)
showed that the dilated efferent vein and the duodenal
varices were filled with contrast material, but the contrast
material quickly disappeared through several afferent veins
(Figure 2A). Because BRTO alone may have failed to
achieve adequate sclerosant accumulation because of the
leakage into the portal vein, antegrade transhepatic embo-
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Figure 2 Balloon-occluded retrograde venography. A: Balloon-occluded ret-
rograde venography (BRTV) shows the dilated efferent vein and the duodenal
varices, but the contrast material quickly disappears through several afferent
veins. Note that the balloon was inflated in the right ovarian vein (arrow); B:
BRTV with occlusion of the main portal trunk (arrow) after embolization of one
of the afferent veins reveals the complete opacification of the duodenal varices.

lization of the afferent veins was attempted.

A 5-French sheath introducer was inserted through
the left lateral portal branch, and one of the afferent
veins was embolized using two microcoils (MicroNester
coil; Cook, Inc, Bloomington, Indiana, United States).
However, several remaining afferent veins could not be
embolized, and the contrast material also disappeared
through the afferent veins. We then placed a balloon
catheter into the main portal trunk to control the hepa-
topetal flow of the afferent veins. BRTV with occlusion
of the main portal trunk revealed the disappearance of
the hepatopetal portal flow and complete opacification
of the duodenal varices (Figure 2B). A microcatheter was
coaxially advanced to the duodenal varices through the
retrograde route, and a total of 4 mL of 20% cyanoac-
rylate with ethiodized oil was injected into the duodenal
varices (Figure 3).

The following day, a contrast-enhanced CT' examination
confirmed the complete accumulation of the ethiodized
oil replacement in the duodenal varices (Figure 4) and the
patency of either portal vein or systemic circulation. Liver
function was preserved after the procedure. Four days af-
ter the procedure, an endoscopy showed that hemostasis
of the bleeding duodenal varices had been achieved. No
evidence of bleeding of the duodenal varices was found
on follow-up CT and endoscopy examinations performed
four months after the procedure.
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Figure 3 Radiograph after embolization of the duodenal varices demon-
strates complete and adequate accumulation of the ethiodized oil in the
varices.

DISCUSSION

BRTO is an established endovascular treatment for gastric
varices"! but has only been described for the treatment
of bleeding duodenal varices in a few reports with limited
numbers of clinical patients” ", The advantages of BRTO
over TIPS for duodenal varices are that it can completely
embolize tatgeted varices and that it does not reduce pot-
tal flow, avoiding further exacerbation of hepatic function
and encephalopathy without a significant mortality rate™”,
However unlike gastric varices, successful treatment with
BRTO alone for duodenal varices is not always feasible
and often requite combined therapies with an endoscopic
or anterograde transhepatic approach, as significant com-
munications or complex hemodynamics between the ef-
ferent and afferent veins often complicate treatment and
necessitate combined therapy'™.

In the present case, some of the afferent veins may
have enabled collateral hepatopetal flow during balloon
occlusion of the afferent vein, and pressure among the

duodenal varices varied, resulting in insufficient filling
with the contrast material. At first, coil embolization was
attempted iz a transhepatic portal venous approach, as
reported by previous investigators”™ ™, but not all the af-
ferent veins could be embolized because of the difficulty
in catheterizing the tortuous vessels. Second, we pet-
formed temporary balloon occlusion of the portal vein.
This method was effective because a change in the hemo-
dynamics of the duodenal varices occurred. Temporary
occlusion of the main portal trunk may increase the pres-
sute of hepatopetal flow, and the direction of flow in the
afferent veins changes from hepatopetal to hepatofugal.
This mechanism is similar to that of temporary balloon
occlusion of the splenic artery during BRTO for gastric
varices to control the portal pressure gradient”.

In our case, we used cyanoacrylate, not ethanolamine
oleate, as a sclerosant. Every investigator has used etha-
nolamine oleate as the most suitable sclerosant during
BRTO for duodenal varices”"". However, ethanolamine
oleate was not suitable in our case, because it requires
several hours to achieve full effort and may increase the
risk of portal venous thrombosis under temporary portal
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Figure 4 Contrast-enhanced computed tomography after embolization of
the duodenal varices shows the complete accumulation of ethiodized oil in
the varices.

venous balloon occlusion. On the other hand, cyanoacry-
late rapidly solidifies with fast polymerization upon expo-

9 and we believe that this was

sure to an ionic solution
the best way of minimizing the duration of portal venous
occlusion. The potential shortcomings of cyanoacrylate
are adhesion to the balloon catheter system or inadver-
tent embolization upon balloon removal. This should be
kept in mind as a note of caution whenever attempting
to use cyanoacrylate. To prevent this complication, it
would be advantageous to ensure that a microcatheter
1s advanced to the targeted duodenal varices and only
duodenal varices are embolized, with minimal volume of
cyanoactylate.

Endoscopic injection sclerotherapy using cyanoac-
rylate has been performed as an effective measure™, but
it has the drawback of perforation, tissue injury, and
unclear visualization because of massive hemorrhage.
Moreover, endoscopic injection of cyanoacrylate also car-
ries a risk of embolism of either portal vein or systemic
circulation”. Endovascular injection of cyanoacrylate
can prevent untargeted embolization such as portal vein
or pulmonary artery, confirming the hemodynamics of
the duodenal varices using contrast material.

Bleeding duodenal varices is a rare condition that is
difficult to diagnose and is potentially life-threatening,
BRTO using cyanoacrylate was successfully performed for
control of bleeding duodenal varices in the present case.
This is an alternative procedure to conventional BRTO
using ethanolamine oleate when insufficient filling of the
varices with sclerosant occurs and several afferent vessels
cannot be adequately embolized.
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