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Introduction
As a treatment of portal hypertension, a transjugular intrahepatic portosystemic
shunt (TIPS) has been performed for complications such as esophageal variceal
bleeding and refractory ascites. Percutaneous transhepatic obliteration (PTO) has been
performed for gastric varices (GV) and ectopic varices. In this session, current status
of TIPS and PTO will be presented.
TIPS has been performed as portal decompression since 19891). TIPS creates an
intrahepatic connection between the inflow portal vein and the outflow hepatic vein.
The merit of TIPS is the action to reduce the portal venous pressure by functioning
bypass of portal blood flow directly draining into systemic circulation, and create the
access route to the portal venous system for repeating variceal embolization. As a
result, TIPS is recommended especially for the patient wish ruptured esophageal
varices and refractory ascites2,3). However, a less common but serious disadvantages of
TIPS is the risk of hepatic function worsening caused by diversion of portal venous
blood flow. Patient selection is important issue for prevention of TIPS related liver
dysfunction.
In the predated TIPS era, PTO has been used for the treatment of bleeding
varices4). Although PTO could obtain initial hemostasis, recurrence rate of high 5). In
the classical PTO, coils, gelatin sponge, and cyanoacrylate have been used to embolize
afferent gastric vein, but failed resulted in the regrowth of the residual varices with
development of a collateral supply. To overcome this deficit, modified-PTO (m-PTO) or
Percutaneous transhepatic sclerosis (PTS) has been developed to obtain sufficient
variceal filling with sclerosing agents. Now, PTS is a good treatment option for the
treatment of GV which has difficulty to treat by balloon-occluded retrograde
transvenous obliteration (BRTO) and ectopic varices6).
TIPS
Indication of TIPS
The major indications of TIPS are secondary prophylaxis of variceal bleeding,
refractory ascites, and refractory variceal bleeding. The clinical indications are hepatic
hydrothorax, and Budd-Chiari syndrome and so on. Contraindications of TIPS are
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primary prevention of variceal bleeding, congestive heart failure, severe tricuspid
regurgitation, severe pulmonary hypertension (mean pulmonary pressure of > 45 mmHg)
and so on. While many risk factor are identified with postprocedural death, patients
with MELD score of >15 is reported to be in the high risk of postprocedural death7,8).
Many physicians exclude patients with high MELD scores (≥18)9). Recently in the Osaka
City University Hospital, TIPS has been performed in only patients with MELD-Na
score of < =16.
Pretherapeutic Imaging and Techniques
Pre-procedural imaging, especially contrast enhanced computed tomography should
be reviewed to assess the portal vein patency, the location of the portal vein
bifurcation, and the presence of gastroesophageal varices and other porto-systemic
shunts. the procedure is performed on the monoplane or preferable biplane digital
subtraction angiography equipment. After entry of the internal jugular vein, the TIPS
set; usually Rosch-Uchida TIPS set made by Cook Medical (Bloomington, IN, United
States) is introduced into the right hepatic vein. The needle puncture of the liver from
a central portion of the hepatic vein to the distal portion of main right portal branch is
performed with the cannula rotation approximately 90° anteriorly. During the portal
vein puncture, the right hepatic arterial guidewire insertion is useful for guidance. The
ultrasound-guidance during puncture and Carbon dioxide wedged hepatic venography
before puncture might be also helpful to identify the portal vein. The needle tract is
then dilated by a balloon catheter, and finally an expandable metallic stent or expanded
polytetrafluoroethylene (ePTFE)-covered stent graft is inserted to maintain the tract
patency. The size of the balloon catheter is usually 8 mm. The Additional balloon
dilatation may be performed to finalize the shunt diameter. Anticoagulation is not
routinely recommended, in general. But in our institution, heparin for the three days
and cilostazol for the indefinite period are administered to prevent the obstruction of
the TIPS tract with a bare stent.
Outcomes
The main outcomes for esophageal varices are reported in meta-analysis2). Briefly,
the meta-analysis showed that the decreased incidence of variceal rebleeding [odds
ratio (OR)=0.32, 95% confidence interval (CI) (0.24-0.43), P<0.00001], deaths due to
rebleeding [OR=0.35, 95% CI (0.18-0.67), P=0.002], the increased rate of
posttreatment encephalopathy [OR=2.21, 95% CI (1.61-3.03), P<0.00001] were
correlated

with

TIPS,

whereas

the

hospitalization

days

[weighted

mean

difference=-0.21, 95% CI (-3.50 to 3.08), P=0.90] and deaths due to all causes [OR=1.17,
95% CI (0.85-1.61), P=0.33] returned negative results in 2 groups. In 2010, early TIPS
was compared with pharmacotherapy and endoscopic variceal ligation (EVL) in
Child-Pugh class C patients and class B patients with a high risk of treatment failure.
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Sixty-two patients were randomized into the treatment group (early TIPS, n = 32), and
control group (pharmacotherapy and EVL, n = 31). Rebleeding or failure to control
bleeding occurred in one patient in the early TIPS group and 14 patients in the control
group (P = 0.001). The one-year actuarial survival rate was 61% in the control group vs
86% in the early-TIPS group (P < 0.001)10).
The main outcomes for refractory ascites esophageal varices are also reported in
meta-analysis3). In comparison to paracentesis, TIPS significantly improved LTF
survival [HR = 0.61, 95%CI: 0.46-0.82, P < 0.001]. TIPS also significantly decreased liver
disease-related death [OR = 0.62, 95%CI: 0.39-0.98, P = 0.04] recurrent ascites [OR =
0.15, 95%CI: 0.09-0.24, P < 0.001] and hepatorenal syndrome [OR = 0.32, 95%CI:
0.12-0.86, P = 0.02]. However, TIPS increased the risk of HE [OR = 2.95, 95%CI:
1.87-4.66, P = 0.02] and severe HE [OR = 2.18, 95%CI: 1.27-3.76, P = 0.005].
Complications after TIPS are summarized in Figure.
PTO
Indication of PTO
Alternative routes for transvenous obliteration can be classified into (A), portal
venous access routes and (B), systemic venous access routes. The portal venous
approach to transvenous obliteration is called balloon-occluded antegrade transvenous
obliteration (BATO) and is a collective definition, including (I) PTO, (2) through an
existing TIPS (Trans-TIPS), and (3) trans-iliocolic vein obliteration (TIO). PTO is
usually from necessity; however, trans-TIPS approach is usually used because of the
low-risk access route. TIO is rarely resorted to and almost always is utilized as an
access for mesenteric varices/ectopic varices.
Transvenous obliteration of GV (with duodenal and mesenteric varices being
similar) can be performed from the systemic venous side (draining veins/shunts) or
from the portal venous side (portal afferent feeders). Balloon-occluded transvenous
obliteration from the systemic veins is referred to as BRTO, and balloon-occluded
transvenous obliteration from the portal veins is referred to as BATO11). In general,
BATO (including PTS) is considered an adjunct or an alternative to BRTO when BRTO
fails completely or partially in obliterating the gastic varices. These technically
challenging cases include failed gastrorenal shunt catheterization, failed occlusion of
gastrorenal shunt due to large gastrorenal shunt (larger than balloon-occlusion
catheter), and duplicated gastrorenal shunts/numerous venous collaterals with inability
to occlude the gastric variceal system in its entirety.
Techniques of PTO
The techniques of percutaneous transhepatic puncture of the portal venous branch
are similar

to those of

percutaneous

transhepatic biliary drainage. Under

ultrasonographic (US) guidance, a 18G needle is advanced into the right branch or
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umbilical portion of portal vein. A 0.035-inch guide wire is advanced further to the main
portal vein. Then, the outer plastic tube is exchanged to the 5F angiographic sheath.
After superior mesenteric or splenic venous portography and selective angiography of
the target branches are performed for evaluate the anatomical and hemodynamic
feature of the lesions, a 5F occlusion balloon or micro balloon catheter is often used to
control the blood flow during embolization procedure, which allows the stagnation of
the embolic/ sclerosing agents in the target vessels and/or varices. Various sclerosing
agents and embolic materials including EO, polidocanol, glue (cyanoacrylate-lipiodol
mixture), gelatin sponge and coils has been used. Any embolic materials are generally
effective for occlusion of the shunt; however, successful and stable obliteration of
varices requires sclerosing agents or glue filling entirely the varices. For this purpose,
liquid sclerosing/embolic agents should be injected in the varices or close to the varices
under flow control by occlusion balloon and/or after coils embolization of the afferent
and drainage vein. When the varices are supplied from multiple afferent veins, some of
which should be occluded with coils before the injection of the sclerosing/embolic
agent into the varices. After embolization procedure, portography is performed to
evaluate the obliteration of the varices or shunt and portal venous hemodynamics
including portal venous flow and collaterals. Then, the catheter and sheath are
withdrawn with embolizing the puncture tract in the hepatic parenchyma with coils,
gelform and/or glue.
Outcomes
A large study is no reported regarding BATO/PTS. Percutaneous transhepatic
obliteration by itself was successful in 44–100% of cases. Recurrence rate was
considered to be higher when compared with BRTO.
Endovascular management for ectopic varices
Although uncommon, ectopic varices can involve any other part of gastrointestinal
tract and challenging for IRists to manage. The term ectopic varices has been used to
describe variceal veins other than those found in the esophagus and stomach. Ectopic
varices are sometimes observed in the duodenum, small intestine, colon, rectum,
peristomal, peritoneum, umbilicus.
Duodenal varices; The afferent vessel originates either from the SMV or from the
portal vein trunk via either superior or inferior pancreaticoduodenal vein. The efferent
vein drains into IVC via gonadal vein. These can be treated by BATO including PTS,
BRTO, dual balloon-occluded embolotherapy (DBOE) according to the vasculature.
Rectal varices; Prevalence of rectal varices patients with portal hypertension
varies from 28%-56% in cirrhotic patients These result from communication between
the superior rectal vein (draining into portal vein via IMV) and the middle or inferior
rectal vein that drains into IVC via internal iliac veins. These can be mostly treated by
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BATO including PTS according to the vasculature. BRTO is effective in selected case
such as their draining vein is simple and accessible.
Conclusion
TIPS is an effective and safety treatment for the selected patents with
complications related to portal hypertension such as esophageal varices and refractory
ascites.
BATO including PTS is also reliable for obliteration of some of portosystemic shunt
and the varices especially for the cases difficult to treat by BRTO.
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