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INT RO DUCT IO N

Variceal bleeding is one of the most serious com-

plications of portal hypertension. Despite many adv-

ances in the management of variceal bleeding, each

episode of bleeding is associated with 30% to 50%

C lin ic a l Re s u lt s o f t h e T r a n s j u g u la r In t r a h e p a t ic

P o rt o s y s t e m ic S h u n t (T IP S ) f o r t h e T r e a t m e n t o f

V a r ic e a l Ble e d in g

S a n g-W o o Ha n , M .D. , Yo u n g- Eu n J o o , M .D. , Hy u n- S o o Kim , M .D.

S u n g- Ky u Ch o i, M .D. , J o n g- S u n Rew , M .D. , J a e- Ky u Kim , M .D.*

a n d S e i- J o n g Kim , M .D.

De p a rt m e nt o f Inte rn a l M e d ic ine a nd Ra d io lo g y *,
Ch o n na m N at io na l U n iv e rs ity M e d ica l S c ho o l, Kw a ngj u , Ko re a

B a c kg ro u n d : T ra n sj ug u la r in t ra h e p at ic p o rto s y s te m ic s h u nt (T IPS ) h a s b e e n
p o p u la riz e d f o r t h e t re a t m e nt o f re f ra c to ry v a ric e a l b le e d ing . T h e a im o f t h is
s t u d y w a s to a s s e s s t h e s a f e ty a n d lo n g -te rm e f f e ct o f T IPS in t h e t re at m e n t o f
v a ric e a l b le e d in g t h at is n o t c o nt ro lle d w it h p h a rm a c o lo g ic a l a n d e n d o s c o p ic

t re at m e n t .
M e t h o d s : T h irty -s ix p at ie nt s w h o u n d e rw e nt t ra n sj u g u la r in t ra h e p a t ic p o rt o s y -

s te m ic s h u n t (T IPS ) d u e t o re f ra c t o ry v a ric e a l b le e d ing w e re in c lu d e d in t h e
s t u d y . T h e e f f e ct iv e n e s s o f p o rt a l d e c o m p re s s io n a n d b le e d ing c o n t ro l w a s
e v a lu at e d . Up p e r g a s t ro in t e s t in a l e n d o s c o p y w a s p e rf o rm e d t o a n a ly s e t h e d e g re e
o f v a ric e s a n d p o rt a l hy p e rt e n s iv e g a s t ro p at hy ( PHG ) b e f o re T IPS p ro c e d u re a n d
o n e t o t h re e w e e k s a f t e r T IPS . A ng io g ra p hy w a s p e rf o rm e d in s u rv iv in g p a t ie nt s ,
if b le e d ing re c u rre d , o r if u lt ra s o n o g ra p hy o r e n d o s c o p y s ug g e s te d s t e n t d y s f -

u n c t io n .
R e s u lt s : T IPS w e re s u c c e s s f u lly p la c e d in 3 6 o f 3 8 p at ie n t s ( 94 .6 % ) . T IPS

a c h ie v e d h e m o s t a s is o f v a ric e a l b le e d in g in 3 4 p a t ie nt s ( 94 .4 % ) . Po rta l v e n o u s
p re s s u re d e c re a s e d f ro m a n in it ia l a v e rag e o f 2 8 . 7 ±7 . 9 to 2 3 . 2 ±9 .4 m m Hg af te r
T IPS (p <0 . 0 5 ) . T h e p o rt o s y s t e m ic p re s s u re g ra d ie nt w a s s ig n if ic a nt ly d e c re a s e d
f ro m 15 .5 ±6 .3 to 7 .8 ±4 . 1 m m Hg (p <0 . 0 1) . T h e d e g re e o f e s o p h a g o g a s t ric
v a ric e s a n d PHG w a s s ig n if ic a n t ly im p ro v e d af te r T IPS . T h e t o t a l le n g t h o f
f o llo w - u p w a s f ro m o n e d ay t o 5 4 m o nt h s ( m e a n : 3 5 5 d ay s ) . T h e a c t u a ria l
p ro b a b ility o f s u rv iv a l w a s 8 3 % a t o n e y e a r a n d 74 % at tw o y e a rs . O v e ra ll, 16
e p is o d e s o f s t e n t d y s f u n c t io n w e re d iag n o s e d d u ring f o llo w - u p . S t e nt re v is io n by

m e a n s o f a n g io p la s ty w a s s u c c e s s f u lly p e rf o rm e d in 14 o f t h e s e e p is o d e s .
C o n c lu s io n : T IPS is a n e f f e ct iv e a n d re lia b le n o n o p e ra t iv e m e a n s o f lo w e ring

p o rt a l p re s s u re . T h is p ro c e d u re h a s p ro v e d u s e f u l in t h e m a n a g e m e nt o f a c ut e
v a ric e a l b le e d ing re f ra ct o ry t o e n d o s c o p ic t re a t m e nt . S u rv e illa n c e by u lt ra s o -
n o g ra p hy , e n d o s c o p y , a n d a ng io g ra p h ic in te rv e nt io n is u s e f u l f o r t h e m a int e n -

a n c e o f s h u n t p a te n cy .
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mortality rate 1- 3 ) . Most deaths occur after early re-

bleeding, which occurs in 20% to 50% of patients 1 ,4 ) .

This fact makes mandatory the application of the-

rapeutic strategies to prevent recurrent bleeding. The

surgical shunt has been considered one of the

therapeutic approaches when pharmacologic and end-

oscopic treatments fail to control variceal bleeding.

However, surgical shunt is associated with a high

operative mortality and high incidence of encep-

halopathy and this has limited its application3 ,5 - 7 ) .

Transjugular intrahepatic portosystemic s hunt (TIPS)

is an interventional radiologic procedure that results in

decompression of the portal venous system by means

of a communication between the hepatic and the

portal vein through the hepatic parenchyma with a

percutaneous approach, avoiding the risk of major

surgery8 ) . To date , most studies have focused on the

use of TIPS as a treatment for patients with recurrent

variceal bleeding that has been refractory to

pharmacologic and endoscopic treatments 9 , 10 ) .

The aim of this study was to assess the long- term

effect and safety of TIPS in the treatment of variceal

bleeding that is not controlled with pharmacological

and endoscopic treatment.

PAT IENTS a nd MET HO DS

1. Patients

Thirty- six patients (32 men, 4 women) who under-

went transjugular intrahepatic portosystemic shunt

(TIPS), due to refractory variceal bleeding, between

March 1994 and September 1999 in the Chonnam

National University Hospital were included in the

study. The clinical characteristics of these patients are

summarized in Table 1. They comprised 32 males

and 4 females ranging in age from 25 to 73 years ,

with a mean age of 50.6 years . The etiology of liver

cirrhosis was as follows: alcoholic (16 patients),

chronic infection by hepatitis B virus (16 patients)

chronic infection by hepatitis C virus (3 patients), and

chronic infection by hepatitis B and C virus (1 patient).

Two cases had hepatocellular cancer without portal

invas ion. The TIPS was performed for recurrent or

uncontrolled variceal bleeding despite one or several

sess ions of endoscopic intervention and vasoactive

therapy (octerotide or vasopression combined with

nitroglycerine) during several days . The procedure was

performed on an emergency basis for active bleeding

Table 1. Clinica l c haracte ris tics of patie nts

Characteristics No. (%)

Age(yr) 50.6 (25- 73)

Gender (M/F) 32/4

Etiology of liver disease

Alcohol 16 (44.4%)

Viral 20 (55.6%)

Site of bleeding

EV 15 (41.7%)

GV 19 (52.8%)

DV 2 (5.6%)

Child- Pugh class

A 6 (16.7%)

B 16 (44.4%)

C 14 (38.9%)

TIPS; Transjugular Intrahepatic Portosystemic Shunt,

EV; esophageal varix, GV; gastric varix, DV; duodenal varix

in 14 patients (39%) and was elective in 22 (61%).

Variceal bleeding was diagnosed by a history of

hematemesis , hematochezia , or melena and endos-

copic evidence of bleeding varices (spurting or oozing)

or presence of varices with stigmata of bleeding and

no other lesions that could account for the bleeding.

Patients were excluded if they had the following:

portal vein thrombosis ; previous episodes of chronic

recurrent hepatic encephalopathy; advanced hepato-

cellular carcinoma; severe hepatic failure. The s ites of

bleeding varices were esophagus in 15 (41.7%)

patients , stomach in 19 (52.8%) patients , and duode-

num in 2 (5.6%) patients . According to Child- Pugh

classification at the time of TIPS procedure, 6 (16.7%)

of the cases were A, 16 (44.4%) were B and 14

(38.9%) were C.

2. Endoscopic eva luation of varices a nd porta l

hype rte ns ive gastropathy

Upper gastrointestinal endoscopy was performed to

analyse the degree of varices and portal hypertensive

gastropathy (PHG) before TIPS procedure and during

1 to 3 weeks after TIPS. The endoscopic findings of

esophagogastric varices were classified according to

the General Rules for Recording Endoscopic Findings

set by the Japanese Research Society for Portal

Hypertension1 1) , in which the form of varices is graded

as 0, none; 1, F1 (straight form); 2, F2 (enlarged
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tortuous form); and 3, F3 (nodular- beaded). PHG

were classified according to the description of Mc-

Cormack et al.12 ) and scored as follows: 0, none; 1,

mild PHG (mosaic pattern, superficial reddening,

scarlatina- type ras h); 2, severe PHG (cherry red

spots , diffuse hemorrhagic gastritis).

3 . TIPS procedure

Studied patients were in stable hemodynamic con-

dition after blood transfus ion and fluid infusion. The

TIPS procedure was performed using the standard

technique of accessing the right internal jugular ve-

nous access8 ) and a free hepatic venogram or test

injection of contrast medium was done. Free hepatic

venous pressure (HVP) were measured before the

puncture. We punctured blindly with Colapinto needle.

The artificial shunt tract was created by bridging the

hepatic vein with portal vein. Then insertion of

guidewire was introduced deeply into the portal

system followed by a catheter for portal pressure

measurement and portal venogram. Portosystemic

pressure gradient (PSG) was calculated as the

difference between portal venous press ure (PVP) and

HVP. After measurement of press ures, the tract was

dilated with a balloon catheter and Wall stent was

advanced to the tract and dilated to achieve an

internal diameter of 10 mm. If filling of varices pers-

isted on the portogram or the reduction in portal

pressure was not significant, further dilatation, us ing a

larger diameter balloon catheter or direct variceal

embolization with metal coil, was done. Portal pres-

sure meas urement and venogram were obtained

again before the end of procedure.

4. Follow-up

Doppler ultrasonography and endoscopy were carried

out during 1 to 3 weeks after TIPS, every 3 months,

thereafter and whenever stent dysfunction was

suspected clinically. Doppler ultrasonographic measure-

ments of peak flow velocity (Vmax) within stent of 50

cm/sec or less and reversal of intrahepatic portal

venous flow direction from hepatofugal to hepatopetal

are indicators of the stent dysfunction13 ) in this study.

Angiography was performed in surviving patients , if

bleeding recurred, or if ultrasonography or endoscopy

suggested stent dysfunction.

Patients were recalled to the hos pital if they missed

their outpatient appointment.

5. Statistical ana lys is

For analysis of the data , all results were expressed

as mean±SD. Quantitative variables were compared

with the Student's t test. Survival was analyzed by

the Kaplan- Meyer method. The statistical software

program used was Statistical Package for the Social

Sciences (SPSS/PC+7.0, Chicago, IL). A p- value of

less than 0.05 was accepted as statistically significant.

RES ULTS

TIPS were successfully placed in 36 of 38 patients

(94.6%). Two technical failures occurred in patients

with narrowing of intrahepatic portal vein. TIPS achie-

ved hemostasis of variceal bleeding in 34 patients

(94.4%).

Portal venous pressure decreased from an initia l

average of 28.7±7.9 to 23.2±9.4 mmHg after TIPS

(p<0.05). The portosystemic pressure gradient was

significantly decreased from 15.5±6.3 to 7.8±4.1

mmHg (p <0.01) (Figure 1). Post-TIPS pressure

gradient remained above 12 mmHg in 5 patients .

The degree of esophagea l va rices s ignifica ntly

improved afte r TIPS (mea n score from 2.13± 1.14

to 1.23±0.97 in a ll patie nts , p <0.0 1) (Figure 2).

Varia ble s ized esophagea l va rices we re see n in 28

patie nts before TIPS . Those we re reduced in 23

patie nts afte r the procedure .

The degree of gastric varices improved after TIPS
(mean score from 2.09±0.94 to 0.93±0.87 in all
patients , p <0.01) (Figure 2). Gastric varices were seen
in 24 patients . Gastric varices disappeared in 6

Figure 1. Pressure changes after TIPS. PVP, porta l ven-
ous pressure; HVP, hepatic venous pressure; PSG,

portosystemic pressure gradient
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Figure 2 . Changes of endoscopic findings after TIPS. EV;
esophageal varices , GV; gastric varices, PHG; porta l

hypertensive gastropathy

patients and decreased in 15 patients , but the s ize of
gastric varices did not change in the remaining 3
patients after TIPS.

PHG were seen in 15 patients before TIPS (mean

score in all patients , 0.74±0.86), and improved after

TIPS (mean score 0.39±0.49) (Figure 2). Eight

patients with severe PHG improved markedly; severe

PHG disappeared in 2 patients , and changed to mild

PHG in 6 patients . In 2 of 5 patients with mild PHG,

the PHG lesions disappeared.

Eight patients had died between March 1994 and

September 1999. Overall mortality was 22.2%. The

causes of death were uncontrolled bleeding, respir-

atory failure , hepatic failure and recurrent variceal

bleeding (Table 2). Uncontrolled bleeding led to death

in two cases. One out of six cases of rebleeding

died. Two cases died due to progressive hepatic

failure . Two cases died of respiratory failure due to

pneumonia. In the first two months after TIPS, six of

eight deaths occurred. The actuarial probability of

survival was 83% at one year and 74% at two years

(Figure 3). The one who dropped out had undergone

liver transplantation after TIPS.

Va ricea l re bleeding occurred in s ix patie nts , five

e pisodes of which we re associated with s hunt

ma lfunction a nd res ponded to s hunt revis ion. In the

re ma ining one case , a ngiogra phy was not poss ible

beca use of se ptic s hock. The cumulative proba bility

of not bleeding at one and two years was 86%

a nd 65% (Figure 4). Non- va ricea l hemorrhage

occurred in two patie nts .

Six patients had hepatic encephalopathy before TIPS

and it was aggravated in five patients after TIPS.

Hepatic encephalopathy was newly developed in 15

patients after TIPS. In one patient, hepatic encep-

Ta ble 2 . Ca us e s of de ath afte r T IPS

Causes

Months after TIPS

< 2 months
(n=6)

> 2 months
(n=2)

Uncontrolled bleeding 2 0

Respiratory failure 2 0

Progressive hepatic failure 1 1

Recurrent bleeding 0 1

Hemobilia 1 0

TIPS; Transjugular Intrahepatic Portosystemic Shunt

Figure 3 . Kaplan- Meier analysis of patient s urvival after
TIPS. The actuaria l probability of survival was 83.0% at

one year and 73.8% at two years.

Figure 4 . Cumulative probability of patients free of re-

bleeding.

halopathy progressed and death ensued within two

months. Most of them were controlled with medical

treatments s uch as prote in restriction and administ-

ration of lactulose . The prese nce of he patic

e nce pha lopathy afte r TIPS , e ither aggravated status

or newly deve loped e ncepha lopathy, was not a
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s ignifica nt predictive factor for s urviva l (p =0.989 1)

(Figure 5).

Twenty- three episodes of angiographic evaluation

were performed due to rebleeding or suggestion of

stent malfunction in 16 patients . Overall 16 episodes

of stent malfunction were diagnosed during follow- up

(occlusion in 4, stent stenosis in 9, and hepatic vein

stenos is in 2). Stent revision by means of angioplasty

was successfully performed in 14 of these episodes

while an additional stent was needed in 5.

Eleve n patie nts (3 1%) had complications asso-

ciated with the procedure . Accide nta l intra he patic

bilia ry duct puncture or he patic caps ule puncture

was noted in e ight patie nts (Table 3). The re we re

two s ignifica nt complications of the procedure . One

Figure 5 . Kaplan- Meier analysis of patient s urvival after
TIPS by hepatic encephalopathy. The presence of hepatic
encephalopathy after TIPS, either aggravated status or
newly developed encephalopathy, was not a significant
predictive factor for survival (p =0.9891). Group A, patients
without newly developed or worsening hepatic
encephaopathy after TIPS; Group B, patients with newly
developed or worsening hepatic encephalopathy after
TIPS

Ta b le 3 . Va rio us c o mp lic a tio ns of the 36 TIPS

p roc e dure

Complication No. (%)

Intrahepatic biliary puncture 6 (16.7)

Hemobilia 1 (2.8)

Retroperitoneal Hematoma 1 (2.8)

Puncture of liver capsule 2 (5.6)

Extrahepatic porta l vein puncture 1 (2.8)

Total 11 (30.6)

TIPS; Transjugular Intrahepatic Portosystemic Shunt

patie nt deve loped retrope ritonea l he matoma during

the procedure but this complication was s ponta-

neous ly resolved. The othe r patie nt deve loped

he mobilia within 3 days afte r TIPS a nd died at the

fiftee nth day afte r the procedure .

DIS CUS S IO N

Acute variceal bleeding refractory to endoscopic and

pharmacologic treatment is a life- threatening complic-

ation of portal hypertens ion that produces a high

mortality rate . Despite recent advances in endoscopic

or pharmacologic treatment, a large number of epi-

sodes of variceal bleeding are refractory to conv-

entional therapy1- 3 ) . Theoretically, TIPS has advantages

over shunt surgery in portal decompression without

the risks associated with laparotomy in cirrhotic

patients . It is , therefore, conceivable that TIPS would

provide effective salvage therapy in patients at a high

risk of dying after emergent surgery for active variceal

bleeding despite conventional therapy14 - 16 ) . In this study,

a selected group of patients , who continued to bleed

despite endoscopic and pharmacologic treatments ,

were managed with TIPS.

Bleedings were arrested after TIPS creation in 34 of

36 patients with acute variceal hemorrhage. The TIPS

procedures were associated with significant hemo-

dynamic effects , consisting of a marked decrease in

portosystemic pressure gradients and the grade of

gastroesophageal varices, which were associated with

a high hemostatic rate , s imilar to the rate obtained

with shunt surgery5 , 17 ) . Therefore, TIPS creation is a

clearly effective means of controlling acute variceal

hemorrhage.

PHG has been recognized as one of the sources of

upper gastrointestinal hemorrhage. The direct relation-

ship between values of portal pressure and severity of

PHG has not been demonstrated18 - 2 0 ) . In only one

report18 ) , free PVP was significantly elevated in cirrh-

otic patients with severe PHG, whereas in other

reports 19 ,2 0 ) , there was no s ignificant difference in free

PVP with and without PHG. A few reports have

described TIPS as an effective therapeutic means for

PHG2 1 ,2 2 ) . In this study, PHG improved in most cases

after TIPS. Therefore, it may be possible that PHG is

closely related to portal hypertens ion.

Gastric varices are the source of bleeding in

10-36% of patients with variceal hemorrhage2 3 - 2 7 ) .

Gastric varices have been reported to have a lower
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bleeding risk than esophageal varices; however, once

bleeding occurs, patients with gastric variceal bleeding

havea worse prognosis compared to patients with

esophageal variceal bleeding2 4 ) . It is well known that

the hemostatic efficacy of endoscopic and pharm-

acologic therapy is lower in patient with gastric

variceal bleeding than esophageal svariceal ble-

eding2 3 - 2 6 ) . Unfortunately, although surgery is highly

successful in achieving hemostas is , it carries high

rates of perioperative mortality5 ,2 8 - 3 0 ) . In the case of

gastric variceal bleeding, we cons ider TIPS to be the

treatment of choice, as indicated by the comparatively

large proportion of patients in our series with gastric

varices.

Newly developed or worsening spontaneous hepatic

encephalopathy was seen in 55.6% of patients after

TIPS, which was not a significant predictive factor for

survival in this study. In all but one patient, the

encephalopathy was transient and responded to

simple medical treatments . Recent reports indicate that

increasing age, liver failure and a previous history of

encephalopathy are the main predictors of ence-

phalopathy after TIPS3 1) and, perhaps, patients with

these factors should have narrower stents placed.

Excluding hepatic encephalopathy and stenosis or

occlusion of stent, the overall complication rate in sev-

eral published series was less than 10%,9 , 14 , 16 ) . Severe

life- threatening complications occur in 1% to 2% of

patients undergoing TIPS placement. These complic-

ations include hemoperitoneum, hemobilia , acute

hepatic ischemia, cardiac puncture, pulmonary edema

and septicemia9 , 14 , 16 ) . In our series , serious procedure-

related complications occurred in only two patients

(5.6%). Most complications were mild and spontan-

eously resolved. Therefore, TIPS is considered a safe

procedure.

The incidence of rebleeding was reported to be

between 6.7 and 38%3 2 - 3 4 ) . It developed in 14% of

cases during a mean follow- up 12 months in our

series . The proportion of patients who remained free

of rebleeding one year after TIPS(86%) is close to the

results in three previous studies 14 , 15 ,3 3 ) . Similar to other

investigators3 3 ,3 4 ) , we found shunt dysfunction in pati-

ents with variceal rebleeding. Shunt dysfunction is a

major problem with the TIPS. The principle cause of

rebleeding after TIPS is the recurrence of portal

hypertension. This may result from TIPS thrombos is ,

stent retraction and kinking, or stent stenos is 10 ) .

Angiography is the gold standard for the detection of

stent malfuncton and is required for its treatment.

However, angiographic procedure is expensive and

invas ive. In this study, therefore, regular examination

by endoscopy and ultrasonography were performed for

detection of stent dysfunction. Angiography was

performed if bleeding recurred, or if ultrasonography or

endoscopy suggested TIPS occlusion or stenosis ,

which was associated with a low frequency of

radiologic procedures. Shunt patency can be easily

recovered in most cases .

Our one and two year survival rates of 83% and

74%, res pectively, are similar to the recent report by

Merli et al.3 5 ) (84%, 73%, respectively). In other study,

LaBerge et al.3 3 ) and Stanly et al.3 4 ) are reported

lower than our res ults . But Garcia-Villarreal et al.3 6 )

recently reported a higher s urvival rate than our

results . The difference of survival rate among the

tria ls considered to be due to difference of study

design; emergency or elective bases of the proce-

dure, rate of shunt revision, and severity of the liver

disease of patients .

In conclusion, TIPS is an effective and reliable

nonoperative means of lowering portal pressure. This

procedure has proved useful in the management of

acute variceal bleeding refractory to endoscopic treat-

ment. The major advantages of the procedure include

comparatively low procedural morbidity and wide ap-

plicability. However, shunt dysfunction is common.

Surveillance by ultrasonography or endoscopy and

angiographic interventions are, therefore, necessary.
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