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Fig. 1 Portography from the superior mesenteric vein. A, Portography before balloon dilatation showed hepatofugal flow of the splenic vein
without visualizing the intrahepatic portal vein. B, Portography after balloon dilatation visualized the intrahepatic portal vein but showed
hepatofugal flow of the splenic vein. C, Portography after B-RTO provided good visualization of the intrahepatic portal vein without

demonstrating the splenic vein.

successfully treated with balloon-occluded retrograde
transvenous obliteration (B-RTO). The case was a 2-
year-old boy who underwent living-donor liver transplan-
tation at 6 months of age with a paternal left lateral
segment graft owing to liver cirthosis of unknown
etiology. The postoperative course was uneventful; how-
ever, his platelet count gradually decreased to 5 x 10%/uL,
and his serum ammonia level increased to 130 ug/dL at
2.5 years of age. Liver function tests were normal (total
bilirubin, 0.79 mg/dL; aspartate aminotransferase, 48 IU/L;
alanine aminotransferase, 17 IU/L). A graft liver biopsy
showed no evidence of rejection, cholangitis, or fibrosis.
Doppler ultrasonography showed the flow volume of the
graft portal vein to decrease to 45 mL/min. Abdominal
computed tomography revealed portal vein stenosis with
portosystemic shunting, which was not detected in the
pretransplant evaluation. Hyperammonemia persisted de-

A B

spite treatment with protein restriction and medication, and
interventional radiologic treatment was therefore indicated.
Percutaneous transhepatic portography revealed portal vein
stenosis (pressure gradient, 6 mm Hg) with a significant
gastrorenal shunt (Figs. 1A and 2A). Although the
intrahepatic portal vein could be visualized after the
successful balloon dilatation of the stenotic portal vein,
portography showed a hepatofugal flow of the splenic vein
owing to the flow going into the remnant gastrorenal shunt
(Figs. 1B and 2B). Theoretically, treating the portal vein
stenosis should have resolved the issue and decompressed
the shunt. Balloon-occluded retrograde transvenous oblit-
eration was initiated to increase the portal flow by
occluding the gastrorenal shunt after balloon dilatation.
The balloon catheter was inserted into the gastrorenal shunt
via the right femoral vein, and 5% ethanolamine oleate
with iopamidol (total, 7 mL, 0.5 mL/kg) was injected into

C

Fig. 2 Portography from the splenic vein. A, Portography before balloon dilatation showed a large gastrorenal shunt draining into the left
renal vein without visualizing the intrahepatic portal vein. B, Portography after balloon dilatation also showed a large gastrorenal shunt without
visualizing the intrahepatic portal vein. C, Portography after B-RTO showed hepatopetal flow of the splenic vein without visualizing the

gastrorenal shunt.
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Fig. 3 A balloon catheter was inserted into the gastrorenal shunt
via the right femoral vein and inflated to occlude the outflow. A
total of 7 mL of 5% ethanolamine oleate with iopamidol was
injected into the gastrorenal shunt.

the gastrorenal shunt after the placement of coils (Fig. 3).
The balloon remained inflated for 2 hours to prevent the
sclerosant from flowing out of the left renal vein. After B-
RTO, portography showed hepatopetal flow of the splenic
vein and disappearance of the large collateral vessel
(Figs. 1C and 2C). The flow volume of the portal vein
by Doppler ultrasonography increased to 365 mL/min after
B-RTO. Subsequently, the level of ammonia decreased to
the normal range (32 ug/dL), and thrombocytopenia
improved (12 x 10%ul) by one week after B-RTO. The
portal blood flow was sufficient without the further
development of a portosystemic shunt 1 year 8 months
after the successful B-RTO.

1. Discussion

Portal hypertension after liver transplantation may be
caused by several factors, such as rejection, cholangitis,
recurrent cirrhosis, and portal vein stenosis, which can lead
to the formation of a significant portosystemic shunt [4].
Post—liver ftransplant portal vein stenosis has been docu-
mented in 3% to 8% of pediatric patients [3,5]. Balloon
dilatation is currently the first therapeutic option for portal
vein stenosis. Although the success rate of balloon dilatation
alone for portal vein stenosis has been reported to be 77.8%
to 83%, the recurrence rate is relatively high (28.6%-33%)
[6,7]. In cases of recurrent and elastic portal vein stenosis,
stent placement is usually indicated. However, there are
several potential complications, such as stent-edge stenosis
and occlusion, that can result from graft growth [6,7].

In our case, although the pressure gradient across the
stenosis was mild, huge collateral vessels were observed to
exist. Moreover, the flow of the splenic vein remained as a
hepatofugal flow even after performing portal venoplasty.
Funaki et al [8] considered more than a 5—mm Hg pressure
gradient across the stenosis to be abnormal. However, Godoy
et al [9] and Park et al [6] reported that, in spite of the
significant pressure gradient decrease after portal venoplasty,
the clinical symptoms still persisted. Therefore, the pressure
gradient across the stenosis is not considered to correlate
with the clinical symptoms. In such cases, if a portosystemic
shunt exists, then it needs to be treated. For example, the
portosystemic shunt can cause the steal phenomenon of the
portal blood flow, and it might result in graft dysfunction
because of an insufficient blood supply to the graft.
Therefore, treatment of the shunt vessels is recommended.
There are 2 interventional procedures for portosystemic
shunts: percutaneous transhepatic obliteration and B-RTO
[10,11]. Percutaneous transhepatic obliteration occludes the
feeding veins of the portosystemic shunt. In most cases, there
are multiple feeding veins for the portosystemic shunt.
Therefore, it is not surprising that percutaneous transhepatic
obliteration has a high recurrence rate (40%) in comparison
with B-RTO because of insufficient injection of the
occlusive substances into the portosystemic shunt [11]. The
B-RTO technique is performed by inserting a balloon
catheter into the drainage vein through the inferior vena
cava. The drainage vein was then obliterated using a
sclerosing agent. In adult cases, the eradication rate of
gastric varices exceeded approximately 90%, and recurrence
rate was less than 7% [10,12]. Therefore, in cases where the
drainage vein can be approached from the inferior vena cava
side, B-RTO is the first option for the treatment of a
portosystemic shunt.

There have been 3 case reports that described the
effectiveness of B-RTO after adult liver transplantation,
and this is the first report of successful B-RTO after pediatric
liver transplantation [13-15]. Balloon-occluded retrograde
transvenous obliteration may represent a safe, effective, and
minimally invasive interventional radiology technique for
portosystemic shunts, even for pediatric post—liver transplant
patients. Balloon-occluded retrograde transvenous oblitera-
tion should be considered when it can be used to easily
approach the drainage vein and occlude it with a balloon
catheter. Long-term observation may be necessary to collect
sufficient data to definitively establish this treatment
modality, especially in pediatric patients.
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MBSO TR, EMBFOBHICRE(EESL
b,

PIEARRERIIMRI/MRA L BT L 7384, MBERLHE
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i3, BENEABCTEZACIEAT L, KHL— oW
A XL HRINDEEFTEAEEOHEIL, 206T3.0~
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Al 5 BOMEN, EEEFEBRAEZEEINL, 2 E0F)
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