
Abstract
Transjugular intrahepatic portosystemic shunt (TIPS) is currently used for the treatment of 

complications of portal hypertension [1]. The establishment of TIPS has been widely accepted as an 
alternative to surgery in the management of complications of portal hypertension, such as variceal 
bleeding, refractory ascites, Budd–Chiari syndrome, hepatorenal syndrome, hepatic hydrothorax 
and even hepatopulmonary syndrome [2]. After TIPS was introduced as an alternative treatment for 
complications related to portal hypertension, it has become increasingly recognized as an effective 
therapeutic option in a growing number of clinical situations [3,4].
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in this situation, so mastering puncture of the intrahepatic portal vein 
determines the success rate and prognosis of TIPS [6].

The RUPS-100 liver access set (Cook Inc., Bloomington, IL, USA) 
is commonly used in China for portal vein puncture. The RUPS-
100 needle is easily bent or damaged after repeated use due to the 
hardness of liver fibrosis. In China, the majority of cirrhosis develops 
from hepatitis, and a small proportion is caused by schistosomiasis or 
alcohol [7]. The liver volume of cirrhosis patients in China is reduced 
and the texture is hard. In addition, the position of the intrahepatic 
portal vein and the bifurcation of its left and right branches are 
different. In view of this, we need to reshape the angle of the RUPS-
100 puncture set.

The original angle of RUPS-100 puncture set is fixed since it is 
made. During the TIPS process, the needle of the RUPS-100 puncture 
set will be turned to different direction depended upon the different 
anatomy of portal verin of the right branch or the left branch of portal 
vein. But the needle is straight, then you changed the angle of metal 
cannula will guiding the direction of punture needle.

In general, before the portal vein punctured, according to vein 
portography is shown in the portal phase at the posterior anterior 
position and at lateral position under fluoroscopy guidance, 
respectively, reshape the angle of RUPS-100 metal cannula to extend 
the line tip whether effective distance (maximum puncture distance 
RUPS-100 is 4.8cm) and desire angle through the portal vein branch 
intersection until satisfied. RUPS-100 metal cannula hardness is 
small, then easy to adjust (Figure 1).

Change from TIPS to direct intrahepatic portocaval shunt (DIPS)

Before 2000, we used the classic TIPS procedure [8]. The right 
hepatic vein was reached using a TIPS set after hepatic venography, 
and the right branch of the portal vein was punctured from the right 
hepatic vein under the guidance of superior mesenteric artery digital 
subtraction angiography in both the posterior anterior and lateral

Introduction

Transjugular intrahepatic portosystemic shunt (TIPS) is currently 
used for the treatment of complications of portal hypertension 
[1]. The establishment of TIPS has been widely accepted as an 
alternative to surgery in the management of complications of portal 
hypertension, such as variceal bleeding, refractory ascites, Budd-
Chiari syndrome, hepatorenal syndrome, hepatic hydrothorax and 
even hepatopulmonary syndrome [2]. After TIPS was introduced 
as an alternative treatment for complications related to portal 
hypertension, it has become increasingly recognized as an effective 
therapeutic option in a growing number of clinical situations [3,4].

The TIPS procedure was first described by Joseph Rösch in 1969. It 
is an interventional technique to establish a TIPS in which a tract or 
conduit is constructed within the liver between the systemic venous 
and portal systems, with the aim of portal decompression [5]. Our 
hospital first carried out TIPS treatment in 1992, although this was 
later than in Europe and America, it was one of the earliest centers 
for TIPS placement in China. At the time of this review, we have 
performed > 10,000 TIPS procedures over 25 years.

During these 25 years, our center has progressed from initial use 
of TIPS technology, to mastery of the technology, improvement of 
various aspects of the technology, and expansion of the indications 
for TIPS. In this paper, we review improvement of the technology 
and optimization of the whole treatment process. Several innovations 
have also been made, including a 5-year follow-up plan, punctured 
left branch of the portal vein, and stent grafting for treatment of 
sinusoidal obstruction syndrome (SOS).

Improvement TIPS Technology

Reshape the puncture set

In the TIPS procedure, there are many processes, among which 
portal vein puncture is the most difficult and important. If the portal 
vein is successfully punctured, it means more than half the work has 
been done. Generally speaking, interventional radiology techniques 
can be described as “getting in by every hole”, but TIPS is described 
as “No hole while needed enter into”, which increases the technical 
difficulty of operation, and the hepatic vein and portal vein between 
the complex three-dimensional anatomical position, angle of the 
relationship between the cirrhosis of liver atrophy after each blood 
caused by pipe changes to TIPS difficult operation. The most severe 
complication of TIPS is intraperitoneal bleeding, which often occurs 
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positions of indirect porto angiography. When the branch of the 
portal vein was punctured and confirmed by porto angiography, a 
balloon dilated the hepatic tract. A stent was used for TIPS creation 
and portosystemic gradient (PSG) were measured before and after 
TIPS.

When a patient is confirmed with Budd Chiari syndrome [9], SOS 
[10], or hepatic vein stenosis or occlusion, catheterization of the 
right hepatic vein may not be possible. In these, as well as in the rare 
patients with inaccessible hepatic veins, direct puncture through the 
inferior vena cava (IVC) may be inevitable, using DIPS [11].

In the DIPS procedure, the puncture point is at the hepatic segment 
of the IVC, and the puncture needle can be directed to the left or right 
branch of the hepatic portal vein in any direction, and the condition of 
the hepatic vein is not considered. In the traditional TIPS procedure, 
the distortion of the puncture angle caused by the right hepatic vein 
is reversed, along with the adverse effects of the stent placement 
on the hepatic vein flow [12]. In addition, TIPS of the punctured 
point from the hepatic vein interferes with the normal structure of 
the second hepatic hilum, but DIPS is avoided (Figure 2). For>17 
years, we have performed DIPS with high success and patency rate.

The indications included hepatitis cirrhosis, alcoholic cirrhosis, 
Budd-Chiari syndrome, SOS, and other cryptogenic cirrhosis, with 
related complications of variceal bleeding and/or ascites.

Turned puncture right to left branch of portal vein

During the DIPS procedure, we punctured as far as possible the 
left branch of the portal vein. When the left branch of the portal vein 
was punctured and confirmed by porto angiography, a balloon dilated 
the hepatic tract. A stent was used for DIPS creation and PSG were 
measured before and after DIPS (Figure 3).

One of the advantages of the left portal vein being punctured and 
acting as a shunt target vessel is that the caudal end of the stent is 
parallel to the portal vein wall, which probably decreases the risk of 
portal vein stenosis. The stent is straight, avoiding the shear force of 
the blood flow caused by the stent [13]. Long ago has come from the 
hypothesis [14,15] that splenic vein and superior mesenteric venous 
reflux from the blood in the main portal vein in fluid dynamics, 
alongside the trunk on both sides of the wall of portal vein, and failed 
to fully mixed, the right branch of the portal vein receives superior 
mesenteric venous blood, and the left branch of the portal vein mainly 
receives splenic venous blood. 
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Figure 1. Reshape the angle of RUPS-100 metal cannula to puncture portal vein. Reshape the angle of RUPS-100 metal cannula to extend the line tip 
whether effective distance and desire angle through the portal vein branch intersection until satisfied. Figure1-1 shows the needle is inserted into the left 
branch of portal vein directing to front in the posterior anterior positions. Figure 1-2 showed the metal cannula of RUPS-100 puncture set reshaped to 
different angle according to the formation of portal vein, the needle could insert into the right, left branch of portal vein or failed in the lateral positions.

Figure 2: Change from classical TIPS to DIPS. We have performed from classical TIPS to DIPS more than 17 years with high success. Figure 2-1 shows 
classical TIPS. Figure 2-2, 2-3 shows punctured from segment of liver of IVC to left branch of intrahepatic portal vein, the guide wire passed through to 
superior mesenteric vein in the posterior anterior and lateral positions, respectively.
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Figure 3: Turned puncture right to left branch of portal vein. Puncture of the left portal vein has many advantages compared to the right branch 
in TIPS. Figure 3-1 shows the needle punctrued the right branch of inhepatic portal vein in classical TIPS. Figure 3-2 shows the change of turned 
puncture right to left branch of portal vein. Figure 3-3 shows the hypothesis that splenic vein and superior mesenteric venous reflux from the blood 
in the main portal vein in fluid dynamics. Figure 3-4 shows it is easy to cause the stent angulation, flex, thereby affecting the patency rate in classical 
TIPS of punctured right vessel. Figure 3-5, 3-6 and 3-7 shows a parallel DIPS created by punctured the left branch of intrhepatic portal vein. The shun 
is short and straight compared with the former.

Figure 4: Imaging of a patient during follow-up protocol. A patient with SOS related hepatic cirrhosis that was reversed after TIPS treatment. 
Figure 4-1 shows preoperative CT shows reduced liver lobes and hepatic volume reduction. Figure 4-2 shows 2 years after TIPS treatment, liver CT 
scanning showed that the lobe of the liver increased, and the left lobe was markedly increased. Figure 4-3 shows a patient undergoing primary TIPS 
treatment portal vein angiography sparse branch of intrahepatic portal vein. Figure 4-4 shows 2 years after TIPS treatment, angiography showed 
shunt stent occlusion, development of the portal vein and its branches, and PSG decreased to normal level.
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The second advantage of the left portal vein acting as the target shunt 
in DIPS, is that diverting the non-nutritive blood from the splenic 
vein into the TIPS reduces the incidence of hepatic encephalopathy 
(HE) [16,17]. Since about 2000, we changed from TIPS to DIPS, and 
tried to use the left branch of the portal vein as the shunt target vein. 
The incidence of HE was significantly reduced. Another advantage of 
the left portal vein acting as the target shunt in DIPS, is the shun is 
short and straight compared with the classical TIPS, which decrease 
the stent angulation, flex, thereby affecting the patency rate caused by 
blood flow is remodeled by the inflow position after stent placement, 
which produces a vortex and turbulence, and the shear force and 
uneven flow cause endometrial damage, thrombosis, intimal 
hyperplasia and stenosis (Figure 3-4, 5, 6, 7).

Improvement of stent deployment

It was previously thought that the shear force of the blood flow 
at the end of the stent, and fibrotic healing response to the injury of 
shunt creation lead to parenchymal stenosis, resulting in stenosis and 
occlusion due to pseudo intimal hyperplasia of the shunt end [18]. A 
previous study has suggested that the end of the stent positioned in the 
hepatic vein within 2 cm of the junction between the hepatic vein and 
IVC improves the primary patency of DIPS [19]. Other factors such 
as tract angle influence the primary patency of DIPS [12], portal vein 
to parenchymal tract and hepatic vein to parenchymal tract angle.

In our center we have investigated the problem of initial stent position 
at the time of TIPS creation and have predicted stent patency. We have 
confirmed that the initial end of the stent position within the outflow of 
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Figure 5: Pathological manifestation of an SOS patient during the follow-up protocol. In a patients with SOS due to oral Tusanqi (Gynura segetum) 
treated with IVC stenting and DIPS, liver cirrhosis was reversed. Figure 5-1 shows formation of liver cirrhosis; liver sinus surrounding inflammatory 
cell infiltration, and hepatic sinus expansion before treatment. Figure 5-2 shows after treatment, the liver cirrhosis nodules disappeared, and hepatocyte 
swelling and hepatic sinusoid dilatation were seen after 5 years follow-up.

Figure 6. Splenorenal and umbilical venous shunt embolization with coils. Figure 6-1, 6-2 shows splenorenal shunt. Figure 6-3,6-4 shows umbilical vein 
shunt. Patients with coil embolization had reduced risk of bleeding and guaranteed prograde portal flow to the liver.
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the DIPS shunt is an important determinant of shunt patency. Stenosis 
or occlusion in cases with shunt dysfunction correlates well with 
initial stent position, and we suggest that an adequate stent should be 
extended to the junction of the hepatic vein and IVC. The portal blood 
flow is remodeled by the inflow position after stent placement, which 
produces a vortex and turbulence, and the shear force and uneven 
flow cause endometrial damage, thrombosis, intimal hyperplasia and 
stenosis [12,20,21]. Thus, we suggest that if improvement is needed at 
the front end of the stent, one should not enter the main portal vein, 
to reduce the possibility of stenosis or occlusion.

The initial stent position within the outflow and inflow of the DIPS 
creation is an important determinant of shunt primary patency. We 
suggest that the initial stent position of the outflow should be extended 
to the junction of the hepatic vein and IVC, and the inflow to the left 
branch of the portal vein [22].

Concept Improvement

Five-year follow-up protocol

All of the patients who underwent TIPS were evaluated and 
followed up by the same medical team using a prospective protocol 
diagnostic work-up and surveillance strategy. Before the operation, 
the patients’ medical histories were taken, and after TIPS, the patients’ 
were followed up according to the same protocol.

Baseline duplex sonography was performed on the day after TIPS 
creation. Subsequent shunt velocities were compared to this baseline 
result during follow-up. After TIPS, patients were placed into a 
routine follow-up protocol identical for each group. They were seen as 
outpatients 1 mo after the procedure and then every 3 mo or whenever 
needed. Each consultation included a clinical examination, blood 
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Figure 7. DIPS and IVC stenting treatment of SOS. A 44 years female patient, with SOS had obvious hepatotoxicity associated with pyrrolizidine 
alkaloid (Gynura segetum). Figure 7-1 shows high power image (100×, hematoxylin-eosin staining) showing dilatation of sinusoids and necrosis 
of hepatocytes. Terminal hepatic vein was occluded, but collagen deposition had not yet occurred. Figure 7-2,3,4 shows CT was performed with 
a 64-slice scanner, and 3D and multiple planar reconstruction (MPR) images were generated. Liver enlargement, thinning portal vein, narrowed 
hepatic segment of IVC, presence of ascites, outflow obstruction of hepatic vein, and patchy signal enhancement in the absence of hepatic vein 
occlusion. Figure 7-5,6 shows after stent implantation of IVC, puncture of the intrahepatic left portal vein (black arrow) through IVC stent. Figure 
7-7 shows dilation of intrahepatic tract (long arrow indicates proximal end of the balloon, and short arrow the distal end). Figure 7-8 shows stent 
implantation (long arrow, IVC stent; short arrow, proximal end of DIPS stent; oblique arrow, distal end of DIPS stent; triangle arrow, spring coil in 
left gastric vein after embolization; and venography shows that the variceal collateral vessel was not manifested).
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chemistry, and assessment of HE. Ultrasonography was performed at 
1 and 4 week after TIPS and then at 3 and 6 months, and at 6-months 
intervals thereafter, or in cases of recurrent bleeding or ascites. If the 
patient did not have any symptoms, then they were followed up once a year.

At the once yearly follow-up, patient received direct portography 
through the jugular vein into the TIPS, to investigate the changes 
inportal system hemodynamics and portal vein pressure. The shunt 
could be dilated by balloon, stent replacement, shunt reduction, or 
repeated TIPS creation when needed. We persisted in this follow-
up procedure for 5 years for every patient who underwent TIPS 
placement in our center although some cases were lost to follow-up. 
The 5-year follow-up protocol detected changes in the patients after 
TIPS placement, and detected when related symptoms occurred.

Liver cirrhosis reversal after TIPS operation

During 5-years follow-up, some patients showed no symptoms 
related to portal hypertension, PSG levels decreased to normal two 
or three times, no gastroesophageal collateral vessels were observed 
during portography, prograde portal flow and the small branches of 
the intrahepatic portal vein developed well, the shunt showed stenosis 
or occlusion in many patients, and computed tomography or magnetic 
resonance imaging showed liver changes, including liver density 
or signaling becoming uniform, reduction in sclerotic nodules, the 
relative edge finishing, the proportion of non leaf disorders, the 
maximum transverse diameter of the liver increasing compared with 
preoperatively, and the maximum anteroposterior diameter was larger 
than that before the operation (Figure 4).

We hypothesize that if only the liver cirrhosis is reversed, then some 
of the patients undergo percutaneous liver biopsy or transjugular 
hepatic vein liver biopsy before and after TIPS during follow-up. 
Pathological examination shows that liver pathology associated 
with cirrhosis reversal is manifested as an increase in normal liver 
cells, reduced fibrous tissue, increased normal lobular structure, and 
decreased or absent sclerotic nodules (Figure 5).

Liver cirrhosis is induced by chronic inflammation and fibrous 
tissue proliferation. Portal hypertension is a common complication 
of advanced cirrhosis. Previously, it was believed that cirrhosis was 
not reversible, but in recent years, some studies have confirmed that 
even if chronic liver disease develops into cirrhosis, if the pathogenic 
factors are effectively controlled, it is also possible to reverse it [23]. 
Many animal experiments and clinical research results have confirmed 
that the primary pathogenic factors in liver fibrosis are reversible [24] 
that fifty-seven patients with chronic hepatitis B treated with entecavir 
for 3 years showed improved liver tissue, reduced Knodell score by 
> 2 points in up to 96%, and decreased Ishak fibrosis score by ≥ 1 
points in up to 88%, including 10 cases of severe fibrosis or cirrhosis 
in patients with [24]. A recent systematic review showed reversal of 
cirrhosis after antiviral treatment to obtain a sustained viral response 
in patients with chronic hepatitis B and chronic hepatitis C. In 463 
patients with of hepatitis B cirrhosis and 58 with hepatitis C cirrhosis, 
70% of the former and 64% of the had reduced or dissipated cirrhosis 
after treatment [26]. Limited data show that, in patients with long-
term control of the pathogenesis of cirrhosis, liver inflammation 
subsides, and it is possible to reduce or reverse cirrhosis.

TIPS in principle, its essence is the limited portacaval side using a 
minimally invasive approach in the liver of the side shunt, in some 
sense equivalent to the selective distal splenorenal shunt, should 
belong to choose regional pressure shunt category also, can be seen as

one of the pathogenic factors of removal of portal hypertension. The 
phenomenon of cirrhosis reversal observed during the follow-up of 
patients after TIPS, and it will be confirmed by animal experiments 
in the future, and the clinical analysis of multiple factors should be 
carried out to confirm.

Ectopic venous embolization in TIPS treatment

Portal hypertension is characterized by abnormal portal 
hemodynamics, increased resistance of the portal venous system. 
Because of the pathological changes in liver structure and 
microcirculation, the vascular resistance of the liver increases and 
portal vein perfusion decreases [27]. Although the hepatic arterial 
blood flow increases significantly after TIPS, the increase in hepatic 
artery perfusion does not fully compensate for the decrease in portal 
perfusion, leading to a decrease in hepatic blood flow, and HE [28].

In splenorenal, gastrorenal and umbilical vein shunts, the shunt 
diverts part of the portal vein blood flow and reduces portal vein 
pressure. The reduction in portal blood flow can damage liver function 
and increase susceptibility to HE; the incidence of which increases 
with time [29]. In addition, in these three kinds of shunt, blood flow 
is usually higher, which makes blood vessels prone to life-threaten 
bleeding [30]. During the TIPS procedure, patients who undergo 
splenorenal, gastrorenal and umbilical venous shunt embolization 
have increased portal blood supply, but also can prevent the rupture 
of these vessels after embolization.

We retrospectively identified 53 consecutive patients with 
splenorenal, gastrorenal and umbilical vein shunt with coil 
embolization during the TIPS procedure. Portal vein angiography 
showed that the shunt was occluded and the blood flow direction 
of the portal vein shifted to the prograde portal flow, thus ensuring 
perfusion of the TIPS (Figure 6).

Extension of indications for TIPS

TIPS has been used to treat most of the complications of portal 
hypertension. It has mainly been used for variceal bleeding and 
refractory ascites, although other indications have been accepted, 
such as Budd-Chiari syndrome, hepatorenal syndrome, hepatic 
hydrothorax and even hepatopulmonary syndrome. In the past 25 
years, our center has progressed from initial use of TIPS technology, 
to mastery of the technology, improvement of various technical 
aspects, and expansion of the indications to include variceal bleeding 
and refractory ascites. Later we developed to the management of 
Budd–Chiari syndrome, hepatorenal syndrome, hepatic hydrothorax 
and hepatopulmonary syndrome with TIPS. In the process of TIPS 
development, we realized that other conditions could also be treated 
by TIPS, including liver cancer patients with portal hypertension, 
patients with portal cavernous transformation, and stent grafting for 
SOS.

Understanding and DIPS treatment of SOS

SOS is a rare vascular disease of the liver, which can lead to lethal 
liver failure and portal-hypertension-related complications [31]. The 
clinical syndrome is characterized [32] by hepatomegaly, ascites, 
weight gain, increased aminotransferase levels, and jaundice due to 
sinusoidal congestion, which can be caused by alkaloid ingestion [33], 
hematopoietic stem cell transplantation (HSCT) [34], bone marrow 
transplantation, radiation-induced liver disease, and chemotherapy, 
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and it is also seen after solid organ transplantation [35]. The most 
common cause of SOS in China is herbal medicines containing 
pyrrolizidine alkaloids, mostly Tusanqi (Gynura segetum) [36].

DIPS involves creation of a side-to-side shunt between the portal 
vein and IVC via the caudate lobe of the liver [12]. A major advantage 
of DIPS is that it does not involve the hepatic vein, thus, it is especially 
useful in hepatic vein obstruction. However, those who have SOS with 
hepatomegaly, or narrowed or obstructed IVC, may undergo IVC 
stenting to recanalize the IVC blood flow.

We retrospectively identified 21 consecutive patients with proven 
SOS associated with hepatotoxicity of pyrrolizidine alkaloid related 
decompensated cirrhosis from January 1999 to January 2010. 
Indications for stent graft shunt were variceal hemorrhage, refractory 
ascites and hepatopulmonary syndrome. The technical success rate 
in all 21 patients was 100%, and there were major complications of 
the procedure. No patient died within 30 days after DIPS and IVC 
stenting, with an early survival rate of 100%. After the treatment, 
the symptoms disappeared, and the main index of liver function 
decreased to normal level. We conclude that IVC stenting combined 
with DIPS improves liver function and symptoms (Table 1, Table 2) 
(Figure 7). It also has a survival benefit for SOS associated with ascites 
and variceal bleeding of pyrrolizidine alkaloid related decompensated 
cirrhosis.

Our results provide evidence that IVC stenting combined with 
DIPS placement can be performed safely, and achieve good clinical 
results and survival rate in patients with SOS related to botanical 
hepatotoxicity. This is not consistent with the results of some previous 
studies [36]. Previous studies about the TIPS procedure in SOS 
associated with herbal hepatotoxicity have been rare. But this does 
not mean that TIPS has no good clinical effect for SOS. These studies 
have focused more on patients treated with HSCT, bone marrow 
transplantation, radiation-induced liver disease, chemotherapy, or 
after solid organ transplantation.

TIPS treatment for hepatocellular carcinoma (HCC)

Liver cirrhosis and hepatic cancer can occur after further evolution 
of liver damage [38]. There is a close relationship between cirrhosis 
and HCC; liver cancer is often complicated by cirrhosis, while liver 
cirrhosis often leads to the occurrence of liver cancer [39]. TIPS can 
effectively reduce portal pressure and relieve the clinical symptoms 
associated with various medical conditions [40]. The risk of 
postoperative liver failure is a major reason why TIPS has remained 
contraindicated for patients with portal hypertension and liver cancer 
[41,42] in the past.
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SOS patients n Mean ± SD

Age (yr)

         Total cases 21 17.5 (13-21)

         Female 4

        Male 17

Etiology (viral/not viral) 0

Child–Pugh class A 0

         B     6

         C    15

Recurrent bleeding 4

Refractory ascites 16

Hepatopulmonary syndrome 1

Both 0
Table 1: Baseline characteristics of SOS cases.
21 consecutive patients with proven SOS associated with hepatotoxicity of pyrrolizidine alkaloid related decompensated underwent inferior 
vena cava stenting and DIPS therapy.

Before treatment After treatment P value

n 21 21

Total bilirubin(μmol/L) 69.88±11.95 20.89±10.12 0.007

Albumin(g/L) 29.75±6.31 78.21±4.59 0.006

ALT(U/L) >1000±126.54 16.73±3.33 0.001

AST(U/L) >1000±126.54 18.66±2.45 0.001

GGT(U/L) 168.56±9.18 28.69±12.27 0.003

PSG(mmHg) 50.61±7.12 26.33±4.06 0.009

IVC pressure(mmHg) 26.16±2.74 8.67±6.71 0.004

Table 2: Clinical results of study.
After the treatment, the symptoms disappeared, the main index of liver function decreased to normal level. ALT, alanine aminotransferase, 
AST, aspartate aminotransferase, GGT, gamma glutamyl transpeptidase.
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We conducted a retrospective analysis of 36 cases of portal 
hypertension with HCC that were treated in our hospital from January 
2003 to January 2013 with TIPS plus palliative therapy, including 
TACE (transarterial chemoembolization, TACE) and percutaneous 
ethanol injection therapy or radiofrequency ablation, to assess the 
clinical safety and survival rate. There were no severe complications 
occurred. The 180-d, 1-year and 3-year cumulative survival rates were  

95.10%, 87.12% and 68.03%, respectively. We concluded that TIPS 
combined with interventional treatments seems to be an effective and 
safe treatment for portal hypertension in patients with HCC (Figure 8).

Variceal bleeding of liver cirrhosis is the biggest threat in patients 
with primary liver cancer complicated with portal hypertension. 
In emergency cases during long-term cancer treatment, stopping 
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Figure 8. Portal hypertension with HCC treated by DIPS following TACE. A case of portal hypertension with HCC and variceal bleeding treated by 
DIPS following TACE. Figure 8-1, 8-2 shows HCC in the right liver lobe. Figure 8-3, 8-4 shows DIPS placement and embolization of the left gastric 
vein, with the shunt avoiding the solid tumor. Figure 8-5, 8-6 shows the patient undergoing TACE (transarterial chemoembolization, TACE).

Figure 9: DIPS through intrahepatic collateral vessel. Figure 9-1 shows Thrombosis in the main portal vein and occluded (black arrow). Figure 9-2 
shows collateral vessel formated in liver of CT imaging (black arrow). Figure 9-3 shows punctured the collateral vessel and guide wire passed to main 
portal vein. Figure 9-4 shows DIPS created through the collateral vessel and stent passed to main portal vein.
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bleeding to extend the patient’s life should be prioritized when there is 
a conflict between treatments. Therefore, in this study, TIPS treatment 
was conducted first, followed by treatment of liver cancer, in order not 
to lose the opportunity for implementing TIPS treatment.

TIPS for portal vein thrombosis (PVT)

PVT refers to thrombosis that develops in the trunk of the portal 
vein, including its right and left intrahepatic branches, or that 
originates everywhere in the portal venous system and may even 
extend to the splenic or superior mesenteric veins or towards the 
liver, involving the intrahepatic portal vein branches[43]. The main 
clinical manifestations of PVT are caused by gastroesophageal varices, 
splenomegaly, hypersplenism and ascites, and mesenteric venous 
involvement caused by abdominal pain, nausea, vomiting, loss of 
appetite, abdominal distension and diarrhea and other gastrointestinal 
symptoms [44].

The recent reviews on clinical practice guidelines [45,46] for 
TIPS did not recommend TIPS for PVT. However, TIPS has been 
progressively performed to treat PVT in many centers since the 
first report in 1993 [47], although PVT is still considered a relative 
contraindication for TIPS, despite the fact that the advantages of TIPS 
for PVT in patients with cirrhosis are evident, as it addresses portal 
hypertension and reconstructs portal vein flow.

We conducted a retrospective analysis of >100 cases of portal 
hypertension with PVT that were admitted to our hospital for study of 
eligibility. We treated TIPS with portal hypertension in some patients 
with PVT. Under guidance of the fluoroscopy and supported by a 
catheter, the guidewire passed through the thrombus site, pumping 
and sucking the blood bolt, and was inserted into the stent. For 13 
patients with PVT in whom it was difficult to access via the vascular 
route, we created DIPS through intrahepatic collateral vessels. Patients 
who underwent TIPS via the jugular vein, percutaneous transhepatic 
approach to the portal vein, and failed to open the portal vein by 
splenic puncture were given up the TIPS treatment.

Among these 13 cases, primary technical success was 100%, and no 
patient died of severe procedure-related complications (Figure 9.). The 
portal hypertension related symptoms disappeared after successful 
TIPS deployment. We concluded that targeting intrahepatic collateral 
vessels for TIPS creation seems to be a safe and effective procedure in 
selected patients with PVT.

In patients with portal cavernoma, many collateral vessels are 
present around the hepatic hilum or branches of the right and left 
intrahepatic portal veins [48]. The collateral vessels do not return to 
the hepatic vein through the sinusoids, but return to the IVC, instead 
of forming varicose veins around the esophagus and gastric fundus 
[49], therefore, occlusion of the main portal vein or portal vein branch 
can lead to hypertension. If the TIPS procedure performanced in this 
large intrahepatic collateral vessels, drainage portal will play the blood 
flow, reduce portal vein pressure.

Conclusion

During these 25 years, our center has progressed from technical 
advancements in skills and expansion of the indications for TIPS. 
We reviewed improvement of the technology and optimization of 
the whole treatment process. Several innovations have also been 
made, including a 5-year follow-up plan, punctured left branch of the

portal vein, and stent grafting for treatment of sinusoidal obstruction 
syndrome (SOS). But controlled study and multicenter study should 
be performed in the future to confirm some hypothesis.
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