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Abstract 
Portal hypertension is associated with numerous adverse effects, including the formation of gastroesophageal varices and a 
portal vein general circulation shunt. Portal hypertension can lead to portal blood flow into the liver and a subsequent reduction in 
liver function. Clinical interventions can be hampered by a concurrent reduction in circulating platelets associated with increased 
splenic activity. Pharmaceutical interventions for the treatment of complications associated with portal hypertension have achieved 
various degrees of success. However, an effective therapeutic strategy for portal hypertension has not yet been established. A 
literature search was performed using “PubMed.” Database between 1966 and January 2021 using the following keywords: portal 
hypertension, interventional radiology, balloon-occluded retrograde transvenous obliteration, transjugular retrograde obliteration of 
gastric varices, percutaneous transhepatic obliteration, partial splenic embolization, and transjugular intrahepatic portosystemic 
shunting. In this narrative review, we summarize the application of interventional radiology in patients with portal hypertension, 
including techniques for embolization of collateral veins and portal pressure reduction. These up-to-date interventional radiology 
techniques can be used to treat portal hypertension. The data that support the findings of this study are available from the 
corresponding author, upon reasonable request.
Abbreviations: B-RTO = balloon-occluded retrograde transvenous obliteration, IVR = interventional radiology, PSE = partial 
splenic embolization, PTO = percutaneous transhepatic obliteration, TIPS = transjugular intrahepatic portosystemic shunting, 
TJO = transjugular retrograde obliteration of gastric varices.

Keywords: balloon-occluded retrograde transvenous obliteration, interventional radiology, partial splenic embolization, percutane-
ous transhepatic obliteration, portal hypertension, transjugular intrahepatic portosystemic shunting, transjugular retrograde oblitera-
tion of gastric varices

1. Introduction
The changes in hemodynamics due to cirrhosis lead to adverse 
effects, including complications of portal hypertension, such 
as the formation of gastroesophageal varices and portosys-
temic shunt. The prognosis of patients with cirrhosis progres-
sively deteriorates with the cumulative occurrence of ascites, 
variceal hemorrhage, hepatic encephalopathy (HE), and spon-
taneous bacterial peritonitis.[1] Portal hypertension can lead 
to a reduction in portal blood flow into the liver and subse-
quent reduction in liver function. Portal blood flow into the 
liver due to portal hypertension impairs hepatic functional 
reserve. Pharmacological treatments for complications of por-
tal hypertension have recently been developed.[2] Although these 
advanced pharmacological therapies have been shown to be 
useful for complications associated with portal hypertension, 
therapeutic strategies for portal hypertension are also import-
ant.[3] Interventional radiology (IVR) is an image-guided treat-
ment method with minimal invasiveness that is performed using 
a catheter or needle under the guidance of X-ray fluoroscopy 

or computed tomography (CT), ultrasound (US), and magnetic 
resonance imaging can be used as guide for IVR procedures as 
well. As IVR is minimally invasive, the burden on the patient’s 
overall health is small, and its therapeutic effect is comparable 
to that of surgery.

Therapeutic strategies for portal hypertension should 
improve overall survival.[4–7] The modification of blood flow 
achieved via IVR in patients with portal hypertension improves 
the pathological alterations associated with portal hypertension. 
This review aims to provide an overview of the various IVR 
treatment methods for portal hypertension and provide insight 
into these emerging therapies and future therapeutic options.

2. Methods
We searched the PubMed database between 1966 and January 
2021 using the following keywords: portal hypertension, IVR, 
balloon-occluded retrograde transvenous obliteration (B-RTO), 
transjugular retrograde obliteration of gastric varices (TJO), 

The authors have no funding and conflicts of interest to disclose.

The datasets generated during and/or analyzed during the current study are 
available from the corresponding author on reasonable request.

Department of Gastroenterology, Saiseikai Niigata Hospital, Niigata, Japan.

*Correspondence: Toru Ishikawa, Department of Gastroenterology, Saiseikai 
Niigata Hospital, Teraji 280-7, Niigata 950-1104, Japan (e-mail: toruishi@ngt.
saiseikai.or.jp).

Copyright © 2022 the Author(s). Published by Wolters Kluwer Health, Inc.

This is an open access article distributed under the Creative Commons 
Attribution License 4.0 (CCBY), which permits unrestricted use, distribution, and 
reproduction in any medium, provided the original work is properly cited.

How to cite this article: Ishikawa T. Efficacy of interventional radiology 
in the management of portal hypertension: A narrative review. Medicine 
2022;101:33(e30018).

Received: 4 August 2021 / Received in final form: 20 May 2022 / Accepted: 
24 May 2022

http://dx.doi.org/10.1097/MD.0000000000030018

https://orcid.org/0000-0002-5470-9694
mailto:toruishi@ngt.saiseikai.or.jp
mailto:toruishi@ngt.saiseikai.or.jp
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


2

Ishikawa • Medicine (2022) 101:33 Medicine

percutaneous transhepatic obliteration (PTO), partial splenic 
embolization (PSE), and transjugular intrahepatic portosystemic 
shunting.

Concerning about the ethical issues, we declared that this 
work does not require ethical approval because it is a litera-
ture review of human and animal experimental and clinical 
ethics.

2.1. IVR for portal hypertension

Various IVR techniques are available for the treatment of por-
tal hypertension complications. In a normal liver, venous return 
from visceral organs flows into the liver via the portal trunk 
(hepatopetal blood flow). As liver damage causes increased por-
tal pressure, some veins become congested and the direction of 
blood flow within the veins changes (hepatofugal blood flow), 
and collateral blood flow (portosystemic shunts) occurs to 
reduce portal pressure.

In chronic liver disease, as intrahepatic vascular resistance 
increases (backward flow theory) and collateral veins develop, 
increased blood flow into the portal venous system is required to 
maintain portal hypertension (forward flow theory). Therefore, 
embolization of the collateral veins and/or reduction in portal 
pressure is required.

IVR is used to treat portal hypertension via embolization of 
the collateral veins and reduction of the portal pressure. The 
techniques used to embolize collateral veins include B-RTO, 
TJO, and PTO. The techniques used to reduce portal pressure 
include PSE, transjugular intrahepatic portosystemic shunt 
(TIPS), and portal vein stents for secondary portal hypertension 
secondary to portal vein tumor embolization.

2.1.1. Embolization of the collateral veins. IVR embolization 
can be categorized based on the direction of blood flow as 
retrograde (B-RTO and TJO) or anterograde (PTO).

2.1.1.1. B-RTO and TJO. Surgical treatment, such as Hassab 
surgery, is the standard treatment for solitary gastric varices, 
as endoscopic management is less effective for the treatment of 
gastric varices, which have a high blood flow volume, than the 
treatment of esophageal cancer.[8]

Furthermore, endoscopic sclerotherapy may lead to several 
complications, including venous and systemic thromboembo-
lism (such as pulmonary embolism or stroke), ulcers, protracted 
bleeding, or splenic and portal vein thrombosis.[9] However, 
since B-RTO was first reported by Kanagawa et al[10] in 1991, it 

has become the standard treatment for isolated gastric varices 
as it eliminates the varices and results in favorable therapeu-
tic outcomes. This procedure involves retrograde cannulation 
of the outflow channels, draining the gastric varices through 
the femoral or jugular vein, and the obliteration of the varices 
and collateral veins via balloon occlusion, followed by coils and 
sclerosant.[10]

B-RTO is indicated in patients with gastric varices with a his-
tory or risk of rupture with a gastrorenal shunt or an inferior 
phrenic vein that drains directly into the inferior vena cava and 
in patients with HE due to these shunts. Hirota et al[11] created a 
classification system for hemodynamics in these patients; how-
ever, shunt vessels have various subtypes of hemodynamics and 
are often difficult to treat owing to their anatomical diversity.[12] 
In addition to the wide variety of inflow channels, accessory 
outflow channels and main outflow channels are also present. 
When catheterization is not possible in the main drainage vein 
of gastric varices or gastric varices with a direct connection to 
the coronary vein or esophageal varices, treatment with the 
B-RTO procedure is difficult.[13] To overcome these challenges, 
maximum intensity projection imaging of contrast-enhanced 
CT that matches the portal vein phase prior to B-RTO sur-
gery can be used.[14] The catheter-placement time of the B-RTO 
approach via the transfemoral approach has been reported to 
be 30 minutes.[10]

In 1996, Chikamori et al[15] reported TJO, which is a 24-hour 
catheter placement technique using a transjugular vein approach. 
TJO is one type of B-RTO. Preoperative diagnostic imaging is 
important for selecting an appropriate approach.

A representative case is shown in Figure 1. The technically, 
successful B-RTO rate was 91% (79%–100%).[16] Adverse 
events associated with B-RTO include fever, chest pain, gastro-
intestinal symptoms, hemoglobinuria, ascites, and pleural effu-
sion. It was shown that occlusion of a large gastrorenal shunt 
could increase the hepatic venous pressure gradient by up to 
44% from the baseline. B-RTO was found to aggravate pre-
existing esophageal varices (ranging from 30% to 68%), lead-
ing to variceal bleeding even though associated death has never 
been reported.[17]

2.1.1.2. PTO. When the deterioration of liver function is severe, 
the increase in portal hypertension shunts blood flow, increasing 
the volume of blood that does not pass through the liver and, 
resulting in HE (also termed shunt encephalopathy).[18,19] 
Conservative treatment, such as the administration of branched-
chain amino acids and lactulose, stabilizes the symptoms 
in most patients.[20,21] However, if the volume of shunted 
blood is significantly increased, conservative treatment only 
temporarily improves the state of consciousness, and persistent 
hyperammonemia may lead to altered consciousness.

The presence of a shunt increases the bioavailability of 
intestinal ammonia and the risk of HE. Several clinical and 
pathophysiological studies have suggested the importance of 
portal-systemic shunts in the development of HE. Spontaneous 
portosystemic shunts were identified in 71% of the patients 
with cirrhosis and chronic HE refractory to standard medical 
treatments.[22]

However, although shunt obstruction may improve HE, 
it leads to an increase in portal pressure, which may result in 
complications such as exacerbation of gastrointestinal varicose 
veins, ascites, and portal vein thrombosis.[23] These must be con-
sidered when performing PTO.

PTO was first reported by Lunderquist and Vang[24] in 1974 
and has been widely used as emergency treatment for patients 
with bleeding varicose veins. Before PTO, US was performed 
in all patients to determine the best access route to the por-
tal venous system. US is an inpatient procedure that requires 
conscious sedation. Percutaneous transhepatic puncture of the 
intrahepatic branch of the portal vein was achieved using an 
18-gauge needle under sonographic guidance. A 5-French gauge 

Lay summary

Portal hypertension is the most common cause 
of chronic liver disease. Pharmacotherapy for 
portal hypertension has recently progressed. 
However, some patients continue to have 
uncontrolled portal hypertension despite phar-
macological therapy. Herein, we describe the 
techniques of interventional radiology for the 
treatment of portal hypertension.Key points:

 • Portal hypertension is most commonly caused by 
chronic liver disease.

 • Effective therapies to treat portal hypertension are 
lacking.

 • Interventional radiology (IVR) techniques can be used 
for portal hypertension.

 • IVR can achieve embolization of collateral veins and 
portal pressure reduction.

 • It is a minimally invasive therapy for portal hypertension.
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sheath catheter was introduced into the portal vein. Direct por-
tography was performed to identify the feeding and draining 
veins of the gastric varices or the shunt veins. Gastric varices 
or shunt veins often have multiple feeding veins, and a coaxial 
catheter is inserted into these accessory feeding veins. Feeding 
veins were embolized using microcoils or sclerosing agents.[25]

The development of a new blood supply path after emboli-
zation and recurrent or rebleeding varicose veins is a challenge 
to the PTO procedure.[24] PTO is typically performed using an 
anterograde approach and is slightly invasive, as it involves per-
cutaneous and transhepatic approaches. However, as it is an 
anterograde, it is relatively easy to understand hemodynamics 
via contrast examination.

Patients with HE due to portal hypertension associated with 
refractory esophagogastric varices had improved Child-Pugh 
scores 3 months after PTO compared to baseline.[25] PTO main-
tain the functional hepatic reserve in patients with gastroesoph-
ageal shunts, B-RTO-refractory HE without gastrorenal shunts, 
and gastric varices.[25] A representative case is shown in Figure 2.

2.1.2. Portal pressure reduction. 
2.1.2.1. Partial splenic embolization. Maddison[26] first reported 
splenic artery embolization in 1973; however, the indications 
were initially limited because of serious complications, including 
splenic abscess and pneumonia sepsis. However, in 1979, Spigos 
et al[27] reported PSE with a limited infarct area, which improved 
safety and has been widely applied in the clinic.

In the PSE procedure, a percutaneous catheter was inserted 
into the right femoral artery under local anesthesia with 1% 
lidocaine. The tip of the catheter was then advanced into the 

hilum of the splenic artery. Branches of splenic arteries were 
embolized using microcoils and gelatin sponges. The upper 
branch of the splenic artery was left untreated, and the final 
embolization rate was approximately 70%.[28]

PSE is indicated in patients with splenic hypertension and 
aims to improve thrombocytopenia, esophageal/gastric varices 
due to portal hypertension, and portal hypertensive gastritis.[29] 
The improvement of hepatic function is thought to be due to the 
improvement of hepatic blood flow, PSE has been reported as an 
alternative treatment to splenectomy as it is relatively minimally 
invasive and effective[30,31]; however, skill is required to ensure 
the intended infarct rate. Infarct rates less than 50% have been 
associated with recurrent splenic hypertension, whereas infarct 
rates greater than 50% have been associated with increased 
complications.[32] Determining the appropriate infarct rate is 
extremely important, and several studies have reported that it 
is typically 60%–80%.[33,34] However, digital subtraction angi-
ography imaging and detailed intraoperative CT imaging are 
required to evaluate the infarct rate. Cone-beam CT should also 
be used to intraoperatively measure infarction rate.[35]

In patients with cirrhosis, hypersplenism and decreased 
platelet counts occur with the progression of liver fibrosis.[36] 
Hepatocellular carcinoma is often associated with liver cirrho-
sis, and its treatment methods range from surgery, local coagula-
tion therapy, transcatheter arterial chemoembolization therapy, 
systemic chemotherapy, and liver transplantation; however, 
thrombocytopenia during treatment is a major challenge.[37]

It has been reported that simultaneous transcathe-
ter arterial chemoembolization and PSE in patients with 

Figure 1. (A) Axial CT images acquired at portal venous phase demonstrating large fundal GV (arrow). (B) Fluoroscopy, showing partial thrombosis of the gastric 
varices. The gastric varices and gastrorenal shunt are fully opacified by the sclerosant with contrast medium during TJO. CT = computed tomography, GV = 
gastric varices, TJO = transjugular retrograde obliteration of gastric varices.

Figure 2. (A) Percutaneus transhepatic portography shows from the left gastric vein to the collateral veins including paraesophageal vein, which caused 
esophageal varices hemorrhage. (B) The feeding veins were embolized with microcoils and a sclerosing agent. (C) Percutaneous transhepatic portography after 
treatment showing that the varix and its feeder were embolized.
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hepatocellular carcinoma with thrombocytopenia can main-
tain the hepatic reserve.[38]

Compared with splenectomy, PSE preserves the function of 
the spleen and is minimally invasive, with a low rate of por-
tal vein thrombosis. However, serious complications including 
fever, abdominal pain/vomiting, ascites/pleural effusion, and 
splenic abscess/peritonitis have been reported, and the indica-
tions for PSE should be carefully considered.[39]

Patients with myelosuppression who have been treated 
with anticancer or immunosuppressive drugs are at a risk of 
immunosuppression. Postsplenectomy sepsis and overwhelm-
ing postsplenectomy infections have a fatality rate of over 
70% and are more likely to occur after splenectomy than after 
PSE.[40] Splenic dysfunction can occur after PSE. The appear-
ance of Howell-Jolly bodies (HJBs) in peripheral erythrocytes is 
a marker of hyposplenism.[41] HJBs are inclusion bodies within 
red blood cells that stain with May-Giemsa stain and do not 
appear in normal individuals. They are found in patients with 
blood disorders, after splenectomy, or in a functionally asplenic 
state. A low residual splenic volume may account for the pres-
ence of HJBs after PSE.[42] In such cases, patients are considered 
immunosuppressed, and measures such as the administration of 
pneumococcal vaccines are required.

2.1.2.2. Transjugular intrahepatic portosystemic shunt. Rösch 
et al[43] first proposed TIPS using animal experiments in 1969. In 
January 1981, Colapinto et al[44] conducted TIPS using balloon 
dilatation for the first time in a clinical study. The first TIPS 
performed in humans using metal stents was performed in 
1988.[45]

Yamada[46] first performed TIPS in Japan in 1992, treating 
patients with bleeding esophageal varices using the Rosch-Uchida 
transjugular liver access set (Cook Medical, Bloomington, IN). 
TIPS is considered the culmination of IVR procedures, as it 
involves puncture, balloon dilation, and stent placement.

The TIPS procedure was performed under guidance of dig-
ital subtraction angiography. In summary, venous access was 
attained via the right internal jugular vein, and the right or mid-
dle hepatic vein was catheterized. A standard Rösch-Uchida 
TIPS set (Cook Medical) was used to create a parenchymal 
tract between the hepatic vein and intrahepatic portions of 
the portal vein. In some patients in whom access to the portal 
vein by transhepatic puncture was difficult, a 0.014-inch wire 
was percutaneously inserted into the portal system to provide 
access. After measurement of the portal vein and right atrial 
pressures, the tract was dilated using balloon catheters, and 
a bare stent (Bard E-Luminexx Vascular Stent, C. R. Bard, 
Inc, Karlsruhe, Germany) was deployed, followed by a stent 

graft (Viabahn, W. L. Gore & Associates, Inc, Flagstaff, AZ) to 
line the tract. The stents were typically 8 mm in diameter. The 
length of the bare stent was selected according to the length 
from the entry site in the portal vein to the inferior vena cava, 
plus 1–2 cm. The added length of the bare metal stent was 
placed in the portal vein. The covered stents were 5 or 10 cm 
in long, with the distal portion extending slightly into the por-
tal vein. The portosystemic pressure gradient was measured 
after the creation of portosystemic shunts. Technical success 
of TIPS is defined as the successful creation of a shunt between 
the hepatic and intrahepatic branches of the portal vein.[47,48]

Indications for TIPS include refractory hepatic ascites that 
are unresponsive to diuretics, albumin administration, and salt 
intake restriction and require fine needle drainage, refractory 
esophageal varices with repeated bleeding even after endo-
scopic treatment, and portal hypertension gastroenteropathy. 
Contraindications of TIPS include severe or refractory HE, 
severe cardiopulmonary diseases, such as severe pulmonary 
hypertension and congestive heart failure, presence of tumors 
and cysts in the TIPS puncture pathway, hepatorenal failure, and 
sepsis.[49]

Puncture from the hepatic vein to the portal vein is the most 
difficult step in the TIPS procedure. Therefore, it is important 
to obtain preoperative contrast 3D CT images to understand 
the patient’s vascular anatomy, use an intraoperative intra-
hepatic artery guide wire to determine the position of the 
Glisson capsule, and use intraoperative fluoroscopy to view 
the anterior and lateral aspects of the surgical field. The fre-
quency of puncture is low but may result in intra-abdomi-
nal or biliary bleeding during surgery.[49] HE may occur after 
TIPS, although most cases of HE due to TIPS can be con-
trolled with medical treatment. Stenosis or occlusion of the 
TIPS shunt can be treated via vasodilation with a percutaneus 
transluminal angioplasty balloon catheter or the placement 
of an additional stent.[50] A representative case is shown in 
Figure 3. The success rate of TIPS ranges from 67% to 100% 
in 19 case series.[51] Shunt dysfunction following TIPS place-
ment is a major problem.[52]

In the era of bare metal stents, TIPS dysfunction was a major 
problem that led to relatively low primary patency rates, typi-
cally less than 50% at 1 year.[53] More recently, covered stent-
grafts have been shown to improve TIPS patency of TIPS. 
Expanded polytetrafluoroethylene-covered TIPS has improved 
patency rates and clinical outcomes compared with bare metal 
TIPS. The primary patency rates at 2 years have been shown to 
range from 62% to 89%.[54,55]

Other major complications described in the literature include 
hemoperitoneum, stent malpositioning, hemobilia, hepatic 

Figure 3. (A) The 3D roadmap is fused with the working fluoroscopy screen. (B) Digital substraction portal venogram prior to TIPS procedure depicts a left 
gastric vein (arrow) supplying esophageal varices (arrowhead). (C) Abdominal radiograph after the TIPS procedure. Esophageal varices are no longer visualized. 
TIPS = transjugular intrahepatic portosystemic shunt.
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infarction, and resistant HE. Minor complications included bili-
ary duct puncture, gallbladder puncture, right kidney puncture, 
transient pulmonary edema, transient HE, and transient renal 
failure. Such complications may occur in 4%–8% of cases.[51,56]

Although there are the above complications, it is unclear 
when TIPS is performed.

A randomized control trial confirmed that the early use of 
TIPS with an expanded polytetrafluoroethylene-covered stent 
was associated with significant reductions in the failure to con-
trol bleeding, rebleeding, and mortality, with no increase in the 
risk of HE.[57]

It is also necessary to verify the TIPS timing in larger study.

2.1.2.3. Portal vein stenting. Esophagogastric varices associated 
with portal vein tumor thrombosis in hepatocellular carcinoma 
are refractory to pharmacological treatments.[58] Stents have 
been reported as effective treatments for portal vein stenosis in 
patients with portal vein malignancies,[59] and they are believed 
to be effective for portal vein tumor embolic hepatocellular 
carcinoma.

The left branch of the portal vein or right branch of the portal 
vein was selected under ultrasonic guidance and punctured with 
a puncture needle. Although flexion of the umbilical region is 
difficult to navigate during sheath insertion, the left branch of 
the portal vein has a short distance to the portal vein branch. 
The right branch of the portal vein has a straight route to reach 
the main trunk of the portal vein after portal vein puncture; 
however, there is a high risk of bleeding during puncture and 
sheath removal when ascites is present. The sheath was inserted 
into the intrahepatic portal vein branch and passed through 
portal vein stenosis along the guide wire. An angiographic cath-
eter was inserted, and portal vein imaging was performed before 
stent deployment. The stent placed in the portal vein stenotic 
region has the same diameter as the normal portal vein or is 
1–2 mm larger. The target length was at least 1 cm beyond the 
obstruction length in both the directions. Vasodilation was per-
formed using a balloon catheter. After the stent was placed, por-
tal vein imaging was performed, and the sheath was removed 
with the catheter while embolizing the puncture route with 
embolic material.

Complications associated with puncture during the placement 
of portal vein stents include subcutaneous bleeding, liver injury, 
hemobilia, hepatic artery injury, and intraperitoneal bleeding.[60] 
In addition, abdominal pain, back pain, and fever may also occur.

Approximately 20% of extrahepatic portal vein stenosis or 
occlusion is due to malignant portal vein stenosis, caused by 
hepatocellular carcinoma or pancreatic cancer.[61]

Yamakado et al[59] reported an average patency of 12.4 
months and an average survival of 13.7 months in patients with 
portal vein-infiltrating hepatocellular carcinoma in whom por-
tal vein stents were placed. Portal vein stent placement may be 
useful as a prognostic factor in preventing esophagogastric var-
iceal bleeding due to portal vein tumor embolism.

In patients in whom portal blood flow is reduced due to por-
tal vein infiltration, it is often impossible to continue treatment 
for hepatocellular carcinoma due to prolonged jaundice or the 
progression of liver failure, resulting in no life-prolonging effect 
of portal vein stents. If hepatic blood flow is improved by the 
portal vein stent, the hepatic reserve is also improved, liver fail-
ure is avoided, and the treatment for hepatocellular carcinoma 
can continue.[62] The appropriate timing of portal vein stent 
placement in patients with cancer requires further verification 
in studies with large patient populations.

3. Conclusion
Pharmacological therapies for patients with portal hypertension 
have evolved, and the number of treatment options has increased 
in recent years. However, the addition of IVR treatment is 
expected to improve the prognosis of some patients with portal 

hypertension.[63] Surgical intervention should also be considered as 
one of the safest techniques currently available for portal hyper-
tension. Laparoscopic surgery is a less invasive method than open 
surgery; however, laparoscopic surgery for portal hypertension 
is still considered a high-risk operation, with collateral venous 
change and severe splenomegaly and a bleeding tendency.[64]

Liver transplantation is the only curative treatment for portal 
hypertension in patients with end-stage liver disease. Patients with 
good liver function despite portal hypertension may be managed 
satisfactorily without undergoing liver transplantation. However, 
liver transplantation should be considered in patients with end-
stage liver disease. Patients on the waiting list need symptomatic 
“bridging therapy,” such as IVR, until liver transplant is available.

It is important to determine the treatment options that are indi-
cated for each pathological condition. Further research regarding 
the use of IVR in patients with portal hypertension is required.
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