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Abstract 
AIM: To determine the clinical effects and complications of transjugular intrahepatic portosystemic shunt (TIPS) for portal hypertension due to cirrhosis. 
METHODS: Two hundred and eighty patients with portal hypertension due to cirrhosis who underwent TIPS were retrospectively evaluated. Portal trunk pressure was measured before and after surgery. The changes in hemodynamics and the condition of the stent were assessed by ultrasound and the esophageal and fundic veins observed endoscopically. 
RESULTS: The success rate of TIPS was 99.3%. The portal trunk pressure was 26.8 ± 3.6 cmH2O after surgery and 46.5 ± 3.4 cmH2O before surgery (P < 0.01). The velocity of blood flow in the portal vein increased. The internal diameters of the portal and splenic veins were reduced. The short-term hemostasis rate was 100%. Esophageal varices disappeared completely in 68% of patients and were obviously reduced in 32%. Varices of the stomach fundus disappeared completely in 80% and were obviously reduced in 20% of patients. Ascites disappeared in 62%, were markedly reduced in 24%, but were still apparent in 14% of patients. The total effective rate of ascites reduction was 86%. Hydrothorax completely disappeared in 100% of patients. The incidence of post-operative stent stenosis was 24% at 12 mo and 34% at 24 mo. The incidence of post-operative hepatic encephalopathy was 12% at 3 mo, 17% at 6 mo and 19% at 12 mo. The incidence of post-operative recurrent hemorrhage was 9% at 12 mo, 19% at 24 mo and 35% at 36 mo. The cumulative survival rate was 86% at 12 mo, 81% at 24 mo, 75% at 36 mo, 57% at 48 mo and 45% at 60 mo. 
CONCLUSION: TIPS can effectively lower portal hypertension due to cirrhosis. It is significantly effective for hemorrhage of the digestive tract due to rupture of esophageal and fundic veins and for ascites and hydrothorax caused by portal hypertension.
( 2013 Baishideng. All rights reserved.
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Core tip: This study identified the clinical effects and complications of transjugular intrahepatic portosystemic shunt (TIPS) for portal hypertension due to cirrhosis in 280 patients who underwent this procedure at our centre between January 2005 and December 2009. TIPS can effectively lower portal hypertension due to cirrhosis. It is significantly effective for hemorrhage of the digestive tract due to rupture of esophageal and fundic veins and for ascites and hydrothorax caused by portal hypertension.
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INTRODUCTION 
Transjugular intrahepatic portosystemic shunt (TIPS) is an effective procedure for portal hypertension due to cirrhosis and related complications. At the end of the 1980s, Rösch et al[1,2] first reported the use of Palmaz, a self-expanding stent. Since then Palmaz had been gradually applied and disseminated in clinical practice. In our centre, TIPS was used, in the initial stage, mainly for the treatment of patients intolerant of surgery, patients with recurrent hemorrhage despite medication and in patients with refractory ascites. As this procedure was developed and improved, it was also used in the treatment of recurrent hemorrhage of the digestive tract due to cirrhosis, hemorrhage after endoscopic ligation and sclerosing therapy, hemorrhage after surgery, portal thrombosis, ascites and hydrothorax due to portal hypertension, hepatorenal syndrome, and emergency hemorrhea. In this study, the significant clinical effects and complications of TIPS are discussed in 280 patients who underwent this procedure at our centre between January 2005 and December 2009.
MATERIALS AND METHODS

Patients

The clinical data on the outcome of TIPS in 280 patients between January 2005 and December 2009 were retrospectively analyzed. These 280 patients with portal hypertension due to cirrhosis met the criteria of the American Hepatological Association[3,4] for the clinical application of TIPS.
TIPS procedure
Patients with cirrhotic portal hypertension underwent routine abdominal enhanced computer tomography (CT) scanning and hepatic portal vein CT three-dimensional reconstruction prior to TIPS. During TIPS, after paracentesis from the right hepatic vein or hepatic segment of the inferior vena cava to the branch of the portal vein, direct portography was carried out, then balloon dilatation, followed by stent placement. Portal venous pressure was measured before and after stent placement. Spring wire loops, a gelatine sponge and sclerosing agent were used for blockage of the collateral circulation of esophageal and fundic varices. The stents used were Zilver stents. Specifications of the stents: ZIV 6-80-8 or 10-8.0 (Cook Corporation, Bloomington, IN). Specifications of the balloon: ATB 5-35-8-6.0 or 4.0 (Cook Corporation). Specifications of the spring wire loop: MWCE-35-3-3, 4, 5, 8, 10 (Cook Corporation). Generally, the puncture path was dilated with a balloon of 8 mm inside diameter, and a stent of 8 mm or 10 mm inside diameter was then positioned.
Postoperative management
Anticoagulant therapy was administered in addition to routine expectant treatment. Heparin sodium 12500 IU was administered by in intravenous drip 24-h for 7 d 24 h after surgery, and then oral sodium warfarin tablets for 1 year. Prothrombin time (PT) was maintained for 17-20 s.
Follow-up 
All patients were followed up 1 wk and 1 mo after surgery, followed by every 3 mo for 12 mo and then every 6 mo after 12 mo. Each follow-up visit included ultrasonography, liver and renal function tests, blood ammonia, routine blood examination and blood coagulation tests, and symptoms and signs of portal hypertension. Gastroscopy was performed in each patient from the 1st month to the 3rd month after surgery and direct portography from the 9th month to the 12th month.

Statistical analysis

All measurement data are presented as mean ± SD. The data before and after surgery were analyzed using the t test. P values < 0.05 were considered statistically significant. Stent stenosis, hepatic encephalopathy, recurrent hemorrhage and survival were analyzed by the Kaplan-Meier method.
RESULTS 
Clinical data

All 280 patients had portal hypertension. Of these patients, 220 had severe esophageal varices, 60 had severe esophageal and moderate-severe fundic varices, 42 had a large amount of ascites, 31 had a moderate amount of ascites and 40 had intractable ascites which was complicated by a large right hydrothorax in 4. Table 1 shows the patients’sex, causes of portal hypertension and Child-Pugh grading. Differences between the patients’ sex, age, causes and Child-Pugh grading and their survival rate, incidence of rebleeding, incidence of hepatic encephalopathy and incidence of stent stenosis were not statistically significant (P > 0.05).
TIPS procedure
All 280 patients underwent puncture of the right internal jugular vein. Of these patients, 200 underwent puncture of the right hepatic vein, 80 puncture of the inferior vena cava near the liver, 198 underwent puncture of the right branch of the portal vein and 80 puncture of the left branch and 2 had severe hemorrhage in the abdominal cavity during this procedure (1 died, and the other survived after emergency treatment). The success rate of surgery was 99.3％ and the incidence of lethal complications was 0.7%. Embolism caused a collateral circulation in esophageal and fundal varices.
Influence of TIPS on liver hemodynamics
Following the establishment of a portosystemic shunt pathway, liver hemodynamics changed. Portal pressure decreased after surgery, the internal diameters of the portal and splenic veins decreased and the blood velocity in the trunk of the portal vein increased (Table 2).
Liver function before and after TIPS
Liver function was slightly altered after TIPS. No marked changes in alanine aminotransferase (ALT), total bilirubin, and albumin (Alb) before and after surgery were observed. Routine anticoagulant therapy was given postoperatively. PT increased significantly after surgery (Table 3).
Clinical effects of TIPS

The short-term hemostasis rate was 100% when TIPS was used in the treatment of emergency hemorrhage and recurrent hemorrhage unresponsive to medication, endoscopy or surgery. Ascites disappeared completely in 62% of patients, decreased obviously in 24% and remained in 14%. The total effective rate was 86%. Hydrothorax completely disappeared in 100% of patients. Fifteen patients who had hepatorenal syndrome became responsive to diuretic therapy. Ascites completely disappeared in 7 patients and was obviously reduced in 8 after 7-14 d of observation.
Complications of TIPS

Complications occurred during surgery and both short- and long-term postoperative complications were observed (Table 4). The most serious complication was abdominal cavity hemorrhage, which frequently endangered the patient’s life. Short-term severe complications after surgery were hepatic failure, septicemia and abdominal cavity hemorrhage. Intermediate and long-term complications were stent stenosis and hepatic encephalopathy. 
Follow-up
All the 278 patients who underwent TIPS were followed up. Hemorrhage, stent function, hepatic encephalopathy and survival were observed during the follow-up. The incidence of recurring hemorrhage was 9% in 12 mo, 19% in 24 mo and 35% in 36 mo (Figure 1A). The incidence of stent stenosis was 24% in 12 mo and 34％ in 24 mo postoperatively (Figure 1B). The incidence of hepatic encephalopathy was 14% in 3 mo, 17% in 6 mo and 19% in 12 mo (Figure 1C). The cumulative survival rate was 86% in 12 mo, 81% in 24 mo, 75% in 36 mo, 57% in 48 mo and 45% in 60 mo (Figure 2). In our center, 3 patients died 1 mo after TIPS, of whom 2 died of hepatic failure and 1 of cepticemia.
DISCUSSION
TIPS is an effective method of treating portal hypertension due to cirrhosis and its complications. Because it is characterized as safe, micro-traumatic, effective and easily repetitive, it has been used more and more widely in clinical practice. Hepatic transplantation has not yet been popularized in China, therefore TIPS is effective for treating portal hypertension due to cirrhosis and its complications, particularly hemorrhage of the digestive tract, and is effective for treating refractory ascites and hydrothorax caused by portal hypertension. It is used mainly in the treatment of approximately 15%-20% of patients with refractory ascites and hemorrhage due to varices that are not responsive to medication or endoscopy. TIPS is used for 99% of cases with these two conditions[5,6]. In addition, TIPS is used for the treatment of hepatic hydrothorax, hepatorenal syndrome, hepatopulmonary syndrome and Budd-Chiari syndrome[7]. In our study, TIPS was also successfully adopted in emergency and portal thrombosis.
In our study, the success rate of TIPS was 99.3%. Once the shunt pathway was established, the portal vein pressure fell from 46.5 ± 3.4 cmH2O before surgery (P < 0.01) to 26.8 ± 3.6 cmH2O after surgery. The instant rate of hemostasis was 100%. These results are consistent with literature reports[8-10] which show that the short-term effective rate of TIPS is 90%-97.4% and the rate of emergency hemorrhage control is 90%-100%. In the present study, the total effective rate of TIPS for ascites was 86% and the rate of elimination of hydrothorax was 100%. These findings are similar to the reported[9] effective rate of 50%-92% for refractory ascites and elimination of ascites in 70%-75% of patients. According to the literature reports[11]: 82% of patients who underwent TIPS had significantly reduced hydrothorax and in 71% hydrothorax was eliminated, however, patients over 60 did not respond well to TIPS. In our study, hydrothorax was eliminated in 4 cases. However, the number of cases was small and the therapeutic effects remain to be determined. Fifteen patients with hepatorenal syndrome became responsive to diuretic therapy after TIPS and their renal functions were obviously improved. Ascites was eliminated in 7 of these patients and was improved in 8. Eight patients were alive after a one-year of follow-up (53%). According to the literature reports[12], renal function was remarkably improved by TIPS in patients with hepatorenal syndrome and the survival rate was 48% after a one-year follow-up, however, only 10% of the patients who did not undergo TIPS lived for three months. These findings suggest that TIPS is an effective method of treating hepatorenal syndrome.
Of the 280 patients in the present study, 2 had abdominal cavity hemorrhage after TIPS. One patient died and the other survived after portal vein repair. Hemorrhage was due to dilation of the sacculus near the bifurcation of the portal vein. The incidence of this severe complication was 0.7%. It is the most severe complication of TIPS in that a patient immediately suffers from hemorrhagic shock and dies. Therefore, the operator should pay close attention to this complication. As reported[13], the incidence of lethal complications related to the procedure was 0.6%-4.2%. The most critical complications after TIPS were worsening of liver function and hepatic encephalopathy. Both were related to a decrease in blood perfusion in the liver due to the establishment of the shunt pathway[14]. In our study, various degrees of hepatic injury occurred in all 280 patients after TIPS, however liver function was gradually restored after approximately 1 month in most patients. The changes in bilirubin, ALT and Alb were not significantly different. This may be related to our patients having mainly Child-Pugh B and A liver function, few patients with Child-Pugh C liver function (36 patients) and dilation of the path using a balloon of 8 mm inside diameter. The incidence of hepatic failure 1 month postoperatively was 7.2% (20/278) in our patients, which occurred mainly in emergency and Child-Pugh C TIPS patients. This may be related to poor liver reserve function in some patients and hypoperfusion of the liver due to the artificial shunt and the short supply of hepatic nutrients.
In order to reduce and avoid severe complications of TIPS, the operator is required to be familiar with the anatomy of the portal system. As reported[15,16], the bifurcation of the portal vein is in the liver in about 25.8% of patients, outside the liver in about 48.4% and in the hepatic capsule in about 25.8%. In patients with cirrhosis, the cleavage of the liver is widened and the right trunk and the left horizontal trunk are outside the parenchyma of the liver with bare inferior walls, suggesting that puncture of the bifurcation and peri-bifurcation region is very dangerous. Therefore, the puncture point should be located 2 cm above the bifurcation of the portal vein to reduce or avoid the risk of hemorrhage due to portal vein rupture. In addition, the blood coagulation mechanism is poor in some patients, especially if they have ascites. Hemorrhage will occur if the hepatic capsule is ruptured, and is not easy to stop. Of our patients, 2 (0.7%) had postoperative abdominal cavity hemorrhage and 7 (2.5%) bloody ascites. The bleeding stopped after management.
The intermediate and long-term complications of TIPS are stent abnormality and hepatic encephalopathy. It is reported[10,17] that the rate of stent abnormality (inclusive of stenosis and obstruction) is 17%-50% 6 months after TIPS and 23%-87% 12 mo after TIPS. The application of a Viatorr stent has improved the condition. 
The current criteria[18-20] for the evaluation of stent abnormalities (mainly stenosis) are: (1) the velocity of blood flow is over 200 cm/s or less than 50 cm/s in the shunt path, or the diameter of the shunt path is less than 50%; (2) the velocity of blood flow is less than 20 cm/s in the portal vein; (3) the portosystemic pressure gradient is more than or equal to 16 cmH2O; (4) portal hypertension recurs, i.e., esophagofundic hemorrhage due to varicose vein or ascites not responsive to low salt diet therapy and routine diuretic therapy. Once the stent abnormality is detected by ultrasound, direct portography and repair should be carried out.
The cumulative rate of stent stenosis is 24% in 12 mo and 34% in 24 mo. The currently used Viatorr stent-graft was first adopted in Europe at the end of 1999 and granted approval by the FDA in 2004. The technical success rate is 100%. The first and second patency rates in one year were 76%-84% and 98%-100%[21-23], respectively. In our study, the patency rate in one year was 76%, which was similar to the first patency rate in the report. Explanations for this rate are as follows: puncture was through the inferior vena cava near the liver (80 cases), avoiding stenosis induced by puncture of the liver vein; the shunt was straight and short apart from the left portal branch; attention was paid to the appliance of the puncture path and care was taken care to avoid angulating the stent; and anticoagulant therapy was given after the procedure, which lasted 1 year. PT was maintained for 17-20 s. It is now accepted that stent stenosis[24,25] is related to pseudo-endometrial hyperplasia, the mechanism of which is still unclear but leads to active proliferation of myofibroblasts and the accumulation of extracellular matrix containing collagen. The Viatorr stent-graft has not yet been extensively used, therefore, the prevention of stent stenosis is very important. In our centre a pathological study is now being carried out.
Hepatic encephalopathy is another complication of TIPS. In our study, the incidence of hepatic encephalopathy was 14% in 3 mo and 18% in 6 mo after TIPS. According to the literature[8,10,21,23,26], the incidence of hepatic encephalopathy was 33%-55% after TIPS and 13%-26% after therapeutic endoscopy. International reports[27,28] showed that there was no significant difference in the occurrence of hepatic encephalopathy between the bare and Viatorr stents 10 mm in diameter, and the incidence was 20%-30%. The incidence of hepatic encephalopathy was 5%-10% when Viatorr stents of 8 mm in diameter were used, which supported shunting without hepatic encephalopathy. In our study, the incidence of hepatic encephalopathy was lower than that reported and similar to that of the Viatorr stent and endoscope, which may be related to the selection of patients, puncture paths, stent diameters, etiological treatment and postoperative management. Of the 280 patients, most were graded as Child-Pugh A and B (244/280) with better liver function potential. Cirrhosis was induced mainly by HBV (238/280) and antiviral therapy was given before and after surgery. The patients’ general physical condition was improved before surgery as far as possible. A stent with an appropriate diameter was carefully selected to avoid over shunting. Generally, we chose a balloon of 8 mm inside diameter and a stent of 8 mm or 10 mm inside diameter. For all patients, protein intake was limited 1 wk after surgery, bowel movement was regulated and enema with vinegar ordered to prevent intestinal infection. The mechanism of hepatic encephalopathy[29] involves multiple factors, but is mainly related to a decrease in blood flow and enhancement of the biological availability of enteric toxins.
The rate of recurrent hemorrhage was 9% in 1 year and 19% in 2 years after TIPS in our study. From previous reports[10,17,21,30] the rate was 15% in 1 year and 21% in 2 years after TIPS; and was 48% in 1 year and 52% in 2 years after gastroscopic treatment; and was less than 10% with the Viatorr stent. It was believed that the rate of recurrent hemorrhage was higher in the gastroscope group than in the TIPS group; and was lower in the Viatorr stent group than in the bare stent group. In our study, the rate of recurrent hemorrhage was similar to that of the Viatorr stent. Recurrent hemorrhage was related to stent abnormality. Any cause of stent stenosis or obstruction could lead to portal hypertension again, and the obstructed collateral circulation might reopen or a new collateral circulation could appear, resulting in hemorrhage from esophageal or fundic varices. Once the varicose vein ruptures, recurrent hemorrhage occurs. The maintenance of stent function is important in avoiding this situation. In our research, the rate of stent stenosis was low and the rate of recurrent hemorrhage was also low. In addition, the collateral vein with esophageal and fundic varices due to intraoperative embolism could significantly reduce or delay the occurrence of rebleeding.
Gastroscopy was performed in our patients. The results showed that 68% of patients had complete relief of esophageal varices and 32% had obvious relief. Approximately 80% of patients had complete relief of stomach fundic varices and 20% had obvious relief. This confirmed the effectiveness of TIPS and was an important procedure for recurrent hemorrhage. In our patients, hyperglycemia, puffiness of the face and other rare complications occurred in addition to the complications reported. Hyperglycemia may be explained by the metabolic disorder of glucose in the liver and insulin injection is indicated. The cause of puffiness of the face is unclear, but it gradually disappeared following diuretic therapy.
The cumulative survival rate was 86% at 1 year and 81% at 2 years after TIPS in our patients, which was similar to previously published reports[8,9] that is 64%-87% at 1 year and 56%-71% at 2 years after TIPS. Survival is related to liver function reserve. The survival rate was lower in patients graded as Child-Pugh C than in patients graded as A and B. Our patients were mainly Child-Pugh B, and few patients had Child-Pugh A and B. Statistical analysis showed that the survival rate of the patients was not significantly correlated with their Child–Pugh grading of liver function, which requires further study. There were 15 patients with hepatorenal syndrome in our study, with a death rate of 47% 1 year after TIPS. Three patients died 1 month postoperatively, of whom 2 died of hepatic failure and 1 of hematosepsis. Our patients mainly developed cirrhosis after hepatitis B virus infection. The etiological treatment is critical in that we found that antiviral therapy and moderate shunting prolonged the survival of patients, especially of those graded as Child-Pugh A and B. These findings remain to be confirmed by future multicenter, randomized and controlled trials. 
TIPS is characterized by its effectiveness and few complications. However, stent stenosis and hepatic encephalopathy are still leading factors affecting the intermediate and long-term therapeutic effects. Even though these problems can be solved to a considerable degree by the use of the Viatorr stent, this procedure is not popular in China, and the mechanism of stent stenosis remains to be studied further. Therefore the determination of the therapeutic effects and the association of the shunt pathway with encephalopathy requires further research.
COMMENTS
Background

Esophageal and fundic varicose hemorrhage is a critical complication of portal hypertension due to cirrhosis, and often endangers the patient’s life. The clinical effects of routine treatment on hepatic thoracicoabdominal ascites and hepatorenal syndrome are not good. Transjugular intrahepatic portosystemic shunt (TIPS) is an ideal method of treating these complications.
Research frontiers

TIPS is one of the most difficult operations in vascular interventional therapy at the present time. A shunt path must be established between the branches of the hepatic veins and portal vein, and at the same time a collateral circulation by embolization in esophageal and fundic varices is necessary to achieve a partial shunt and cutout. TIPS has progressively become the method of choice for treating portal hypertension due to cirrhosis and its complications. 
Innovations and breakthroughs

By comparison with the results in the literature, in this study, TIPS improved patient outcome. Portal vein puncture was guided by replacing routine trans-superior mesenteric indirect portal venography with hepatic enhanced CT scanning and hepatic portal vein CT three-dimensional graphic reconstruction. More cases were treated as the technique was developed. The patients were followed up over a long period, and satisfactory clinical effects were achieved.
Applications

As the authors were unable to carry out hepatic transplantation, the complications of cirrhosis were mainly managed clinically, especially varicose hemorrhage and intractable thoracicoabdominal ascites. The effects of the presently used drugs, endoscopes and surgical management are not ideal, however, treatment by TIPS has achieved satisfactory results. With the constant expansion of indications, TIPS will be used more extensively.
Terminology

TIPS involves the establishment of a shunt path in the liver parenchyma between the two puncture points after paracentesis from the right hepatic vein or hepatic segment of inferior vena cava to the branch of the portal vein, shunting of the portal venous blood flow and lower portal venous pressure, and at the same time causes a collateral circulation by embolization of esophageal and fundic varices and blockage of hemorrhagic blood vessels.
Peer review

This study comprehensively and systematically evaluated the clinical effects and complications of TIPS for portal hypertension due to cirrhosis, and described how to improve the therapeutic effects of TIPS and the experience in reducing its complications. The improved TIPS is of great clinical significance and favors clinical dissemination. 
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	Table 1 Clinical data on transjugular intrahepatic portosystemic shunt in 280 patients

	Clinical factor
	Number of patients
	　

	Sex
	
	

	Male
	223
	

	Female
	57
	

	Age (yrs, mean ± SD)
	48.2 ± 13.7
	

	Procedure
	
	

	Elective
	260
	

	Emergency
	20
	

	Indication for TIPS
	
	

	Hemorrhage of upper digestive tract
	265
	

	Hepatorenal syndrome
	15
	

	Cause
	
	

	Cirrhosis after hepatitis B virus infection
	168
	

	Cirrhosis after hepatitis C virus infection
	10
	

	Hepatatis B virus infection complicated by schistosomial cirrhosis
	16
	

	Hepatitis B virus infection complicated by alcoholic cirrhosis
	54
	

	Alcoholic cirrhosis
	24
	

	Unexplained cirrhosis
	8
	

	Child-Pugh grading
	
	

	A
	60
	

	B
	184
	

	C
	36
	　


TIPS: Transjugular intrahepatic portosystemic shunt.
Table 2 Changes in dynamics and diameters of blood vessels before and after transjugular intrahepatic portosystemic shunt (n = 278)
	
	Preoperative 
	Postoperative P value 

	Portal venous pressure (cmH2O)
	46.5 ± 3.4
	26.8 ± 3.6 <0.001 

	Portal venous internal diameter (cm)
	1.68 ± 0.15
	1.32 ± 0.11 0.007 

	Splenic venous internal diameter (cm)
	1.31 ± 0.05
	1.12 ± 0.03 0.009 

	Blood velocity in the portal vein (cm/s)
	15.2 ± 4.7
	49.3 ± 18.5 <0.001 

	Blood velocity in the shunt pathway (cm/s)
	
	154.0 ± 32.6


All parameters shown in Table 1 were significantly different before and after surgery (P < 0.01).
Table 3 Changes in liver function and prothrombin time before and after transjugular intrahepatic portosystemic shunt (n = 278)
	TIPS
	 ALT
(IU/L)
	TBIL (µmol/L)
	Alb
(g/L)
	PT
(s)

	1 wk before TIPS 40.78 ± 5.41 29.33 ± 5.97 32.49 ± 5.14 13.43 ± 1.44
1 mo after TIPS 42.26 ± 2.32 28.45 ± 8.71 33.25 ± 4.18 17.73 ± 1.83a
P value 0.679 0.813 0.716 0.036


aP < 0.05 vs the preoperative data. ALT: Alanine aminotransferase; TBIL: Total bilirubin; Alb Albumin; PT: Prothrombin time; TIPS: Transjugular intrahepatic portosystemic shunt.
Table 4 Complications of transjugular intrahepatic portosystemic shunt (n = 280)
n (%)
 Complication Number Incidence

Intraoperative 
 Abdominal cavity hemorrhage 2 2 (0.7)
 Puncture of biliary tract 10 10 (3.6)
 Puncture of gallbladder 5 5 (1.8) 
 Puncture of hepatic artery 8 8 (2.9) 
 Puncture of hepatic capsule 18 18 (6.4) 
 Heterotopic embolism 4 4 (1.4) 
 Displacement of stent 6 6 ( 2.1) 
 Short-term after TIPS (1 mo)
 Abdominal cavity hemorrhage 2 2 (0.7) 
 Hepatic failure 20 20 (7.2) 
 Hemorrhagic ascites 7 7 (2.5) 
 Hemorrhage of digestive tract 4 4 (1.4) 
 Septicemia 3 3 (1.1) 
 Hemolysis 8 8 (2.9) 
 Hyperglycemia 4 4 (1.4) 
 Hemobilia 2 2 (0.7) 
Subcapsular hematoma of liver 3 3 (1.1) 
Puffiness of face 2 2 (0.7) 
Long-term after TIPS (> 1 mo) cumulative incidence
Stent abnormality 

12 mo  24%
24 mo  34%
Hepatic encephalopathy 
3 mo  14%
6 mo  18%
12 mo  19%

TIPS: Transjugular intrahepatic portosystemic shunt.
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Figure 1A
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Figure 1B
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Figure 1C
Figure 1 Incidence of recurring hemorrhage (A), stent stenosis (B) and hepatic encephalopathy (C) after transjugular intrahepatic portosystemic shunt.
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Figure 2 Cumulative survival rate after transjugular intrahepatic portosystemic shunt.
PAGE  
2

