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INTRODUCTION

More than 10 years ago, an interventional technique
for the creation of anintrahepatic decompressive shunt
between abranch of the portal vein and amain hepatic
vein using expandable metallic stents has been
introduced for thetreatment of portal hypertensionl*2,
Thistrangugular portosystemicintrahepatic stent shunt
(TIPS) functions as a side to side shunt, similarly to
surgical shunts. During the last decade, TIPS has
becomeoneof themaj or therapeutic optionsfor patients
suffering from themost common complicationsof liver
cirrhosis, namely recurrent intestinal bleeding and
refractory ascites. At present it is probably the most
frequently performed portosystemic shunt procedure.
TIPSinsertion doesnot require abdomina surgery and
has a lower procedure related mortality than
conventional surgica shunts. In speciaized centers, the
rate of procedure related deathsis not higher than 1%
as compared to 3%-15% reported for surgical shunts
(34, Thus, critically diseased or elderly patients who
are not can didates for surgical shunts may be
considered for TIPS insertion. However, every
portosystemic shunt procedure has the potential
disadvantage that the portal liver perfusionisreduced
or completely stopped which may deteriorate liver
function. Therefore, TIPS has to be compared with
both surgical shunts and the non-shunt treatment
aternatives, namely endoscopic treatment for bleeding
varicesand paracentesisfor thetreatment of refractory
ascites.

In addition to the technical expertise required to
perform intrahepatic stent placement, the proper
selection of patients and indications remains a
crucial issue. Numerous controlled clinical trials
published within the last years help us weigh the
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role of TIPS among the different treatment optionsand
to select the patients, who aremost likely to benefit from
thisprocedure.

INTESTINAL BLEEDING

Bleeding from esophageal or gastric varicesin patients
with portal hypertensionisstill associated with ahigh
mortality of about 30%-50%!!. Prior to the first
bleeding episode, medical treatment with unselective
betablockers is the therapeutic standard in patients
with a high bleeding risk, shunt procedures are not
indicated for the primary prevention of bleeding!®.
Once a patient has survived the first episode of
intestinal bleeding, the rebleeding rate without
treatment is about 50%-70% within two years'®.
Thus, the application of therapeutic strategiesfor the
prevention of rebleeding is mandatory. TIPS versus
endoscopic treatment for the prevention of rebleeding
fromvarices

Thefirst line treatment for bleeding varices at
most centersisendoscopic i njection sclerotherapy
or banding ligation. These procedures have proved
effective in both treating the acute bleeding
episode and preventing rebleeding!®. Within the
past years, numerous studies demonstrated that
banding ligation is superior to sclerotherapy with
respect to local side effects (treatment induced
ulcers and bleeding), efficacy of variceal
eradication, and rebleeding rate. Thus, endoscopic
variceal ligation is considered to be the best
established endoscopic treatment for patientswith
bleeding varices!”.

However, endoscopic procedures do not reduce
portal pressure and thus, even after effective
variceal eradication, recurrent varices may occur
or patients may develop bleeding from
extraesophageal varices. Since TIPS does reduce
the portal pressure by about 50%, it was assumed
to be more effective for the prevention of
rebleeding. To date, eight controlled trials
comparing TIPS with endoscopic therapy and two
meta-analyses have been published®,

Overdl, according to the pooled datain the most
recent meta-analysis'*®, the results of the other
meta-analysis published earlier are not
substantially different!*”). TIPS is superior to
endoscopic treatment with respect to rebleeding.
Theoverall rebleeding ratewithin 13 and 33 months



Schepke M, et al. TIPS in liver disease

171

was 21% in the TIPS-group as compared with 52%
for endoscopic treatment. The number of patients
needed to be treated by TIPS instead of endoscopic
treatment to prevent one rebleeding episode was
3.3 (95% CI 2.6, 4.4). It was argued that the
rebleeding rate in the endoscopically treated
patients was rather high in these trials, probably
because the centers that performed thesetrials are
specialized in TIPS rather than in endoscopic
treatment. Indeed, in trials comparing different
endoscopic techniques for the prevention of
rebleeding, the rebleeding rates for both
sclerotherapy and banding ligation were lower
(approximately 40%)". However, since the pooled
rebleeding rate for TIPS was only 21% in the
published trials, and it may even be better today
because of improved patients’ surveillance, it can
be concluded that TIPS is more effective than
endoscopic treatment for the prevention of
rebleeding. On the other hand, TIPS significantly
increased the encephal opathy rate (31% versus 19%
after endoscopic treatment). When 4-10 (95% Cl)
patients are treated by TIPS instead of endoscopic
treatment, one more encephal opathy rate occurs.
Only onetrial that had been included in the meta-
analysis in abstract form but has recently been
published in full text demonstrated a significant
reduction of mortality after TIPS*9, In the meta-
analysis, mortality was not significantly different
between the TIPS and endoscopic groups. The most
common cause of death among those patients
treated with TIPS was liver failure, whereas
variceal rebleeding was the most common cause
of death in endoscopically treated patients™®. Thus,
with respect to bleeding related mortality, therewas
atrendin favor of TIPS, which, however, was not
statistically significant!*®l,

In conclusion, TIPS is more effective for the
prevention of rebleeding ascompared to endoscopic
treatment. This does, however, not translate into a
reduction of mortality, most likely because TIPS
may deteriorate liver function in some patients as
indicated by a higher encephal opathy rate. Most
centers prefer endoscopic banding ligation asfirst
line treatment of bleeding esophageal varices and
insert a TIPS when the endoscopic treatment fails
(rebleeding despite endoscopic treatment). The
clinical decision to change the therapeutic strategy
from endoscopy to TIPS requires an exact
eval uation of the patient’ sbleeding history and liver
function. Theseverity of bleeding episodes, theprior
endoscopic treatment and the site of bleeding have
to be taken into account, e.g., one might change
earlier from endoscopic treatment to TIPS in
patients bleeding from gastric varices since they
aremoredifficult to treat endoscopically and often
bleed more severely than esophageal varices.

Furthermore, TIPS is also effective in patients with
ascites. In patientswith recurrent variceal bleeding and
concomitant severe ascites, it isreasonableto insert a
TIPS earlier since these patients may also benefit with
respect to ascites.

However, patients with a decompensated liver
disease(bilirubin>85.5umol/L, Child’ sclass C, ahistory
of hepatic encephalopathy unrelated to bleeding) are
likely to further deteriorate after TIPS insertion as
compared to patients with a preserved liver function.
These patients are not candidates for elective TIPS
insertion.

TIPS versus propranolol for the prevention of
rebleeding

Propranolol effectively reduces portal pressure
and related risk of rebleeding. Studies comparing
unselective beta-blockers with TIPS for the
prevention of rebleeding are lacking. Thirty to 40
percent of patients do not respond to propranolol
with an adequate decrease of portal pressure. In
a meta-analysis of nine randomized trials
endoscopic sclerotherapy (which is inferior to
ligation) has been shown to be more effective
than propranolol to prevent variceal rebleeding!*®
and TIPS is more effective than endoscopic
treatment for this indication!*®. Thus, although
there are no controlled trials on thistopic, one may
indirectly conclude that TIPS must be more
effectivefor the prevention of variceal rebleeding
than unselective beta-blockers.

Emergency TIPS for the treatment of uncontrolled
bleeding

Uncontrolled acute variceal bleeding despite adequate
first-line endoscopic treatment with or without
vasoactive drugs continues to be a major clinical
problem. The prognosis of these patientsis poor and
only the early diagnosis and treatment of an
uncontrolled bleeding or an early rebleeding may
improve the outcome.

Once the diagnosis of an uncontrolled bleeding
despite adequate first-line treatment is made (which
should be based on the Baveno criterial'®,
emergency TIPS is recommended as second line
treatment® since it is effective in both reducing
portal pressure and arresting bleeding in >90% of
patients?!!. However, sincethesecritically ill patients
frequently devel op severecomplications(e.g., sepsis,
pneumonia, respiratory failure, hepatorenal
syndrome) although the bleeding is controlled after
TIPS, only about 50% of patients survive for more
than two months after emergency TIPS insertion
according to most series?Y.

TIPS for bleeding extraesophageal collaterals
Some patients with portal hypertension bleed from
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ectopic collateralslike duodenal or rectal varices’?2.
These patients can also be effectively treated by
TIPSinsertion. However, atypically located varices
occur more oftenin patientswith portal hypertension
due to a prehepatic obstruction like portal vein
thrombosis. These patients are not candidates for
TIPS, especially in patients with ectopic varices,
the patency of the portal vein hasto be proved prior
to TIPSinsertion.

TIPS for bleeding from hypertensive gastropathy
Since hypertensive gastropathy is associated with
an elevated portal pressure and chronic or-rarely-
acute bleeding from the gastric mucosain these
patients is difficult to treat with drugs or
endoscopic procedures, TIPS has been evaluated
for thisindication. Thelargest recently published
study found a beneficial effect of TIPS insertion
with respect to rebleeding and endoscopic findings
both in mild and severe hypertensive gastropathy
and concerning transfusion requirements in
patients chronically bleeding from severe
hypertensive gastropathy!?®, This study
emphasizes the importance to differentiate
between patients with areal severe hypertensive
gastropathy and patients with a gastric (antral)
vascular ectasia (G(A)VE syndrome) because the
former responds to TIPS insertion whereas the
latter does not. Prior to TIPS-insertion, G(A)VE
should be ruled out in these patients by endoscopy
or-if necessary-by biopsy.

REFRACTORY ASCITES

The elevated portal pressure plays an important role
inthe pathogenesis of refractory or recurrent ascites.
Thisclinical situation indicates asevereimpairment
of liver function. Thus, these patients should be
evaluated for liver transplantation. If liver
transplantation isnot available or applicabl e, repeated
large-volume paracentesis, implantation of a
peritoneovenous shunt or TIPS insertion are the
remaining treatment options.

Peritnoneovenous shunting isno longer routinely
performed in most specialized centers since the
occlusion andinfection rateishigh and somestudies
demonstrated an even increased death rate as
compared to paracentesisi?!l. Repeated paracentesis
is effective and safel?*?® but is associated with
some disadvantages, e.g., the risk of bacterial
peritonitis or local bleeding due to frequent
punctures, adverse effects of high-dose diuretic
treatment, intermittent tense ascites and risk of
hepatorenal syndrome.

The majority of preliminary, uncontrolled
studies that applied TIPS for the treatment of
refractory ascites are promising'?s3%, A recently
published, larger-scale controlled randomized trial

comparing TIPS with repeated paracentesis for
the treatment of refractory ascites demonstrated
that TIPS isvery effective for thisindication!®!,
Following TIPS insertion, 61% of patients had no
ascites after three months as compared with 18%
in the paracentesis group. In this study treatment
with TIPS was independently associated with a
better transplant-free survival in the mulitvariate
analysis (one/two year transplant-free survival:
69%/58% in the TIPS group versus 52%/32% in
the paracentesis group). In contrast, the only
controlled randomized small study investigatingthe
role of TIPS for the treatment of refractory ascites
reported a significantly worse survival in the
Child’s class C patients treated with TIPS as
compared to those treated with paracentesis®.
However, since the mean baseline serum bilirubin
was 30.8 pmol/L in the patients included in the
first study!®Y, this discrepancy might be dueto the
fact that the patients in the latter study®? had a
more severe hepatic impairment. It must be
stressed, that the number of patientsincluded was
relatively small in both studies!?>®? and 6034
patients, respectively. Thus, larger studies with a
higher statistical power are needed, in particular
to determine the role of TIPS with respect to
survival in those patients. However, it can be
concluded from these two trials that TIPS is
effective for the treatment of refractory ascites
in patientswith moderately impaired liver function
(Child’'sclassB or “good” C, serum bilirubin <51.
3 umol/L). In patients with a more severe liver
impairment TIPS may even accelerate the
progression of liver failure and worsen the
prognosis.

Hepatorenal syndrome

Patientswith refractory ascitesare at risk to develop
a hepatorenal syndrome. This syndrome is
characterized by renal insufficiency in patientswith
decompensated liver cirrhosis without preexistent
kidney diseasel®l. Especially therapidly progressive
form, in the literature commonly referred to as
hepatorenal syndrome type I, has a very poor
prognosis: 90% of patients died within afew weeks
after diagnosis, the median survival was only two
weeks?¥, Liver transplantationistheonly definitive
treatment for patients with hepatorenal syndrome,
but many patientsare not elegiblefor transplantation.
Furthermore, dueto the rapid course of this disease,
even candidates for transplantation may die while
waiting for adonor organ. A recent uncontrolled study
evaluated TIPSin 41 non-transplant cirrhotic patients
with hepatorenal syndrome (21 typel, 20 typell)
[%31, The results were very promising. Even in the
group of patientswith type | hepatorenal syndrome,
50% of patients treated with TIPS were still alive
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after six months as compared with 14% in the non-
TIPS control group. TIPS cannot be recommended as
an established treatment for hepatorenal syndrome
before controlled randomized trials are published, but
preliminary results indicate that TIPS is probably
effective as a bridge to transplant for this serious
condition.

SELECTION OF PATIENTS FOR TIPS

As it has been outlined, TIPS is an effective
treartment for some severe complications of liver
cirrhosis. However, like every portosystemic shunt
procedure, TIPS may deteriorate liver function by
reducing portal liver perfusion. Thus, most studies
failed to demonstrate a survival benefit in patients
treated with TIPS. Especially in patients with
refractory ascites, a symptom of an at least
moderate to severe hepatic impairment, selection
criteria have to be evaluated very carefully. For
clinical practice, the serum bilirubin has proved to
be an important tool for this decision. In patients
with a bilirubin >51.3 pumol/L TIPS should be
inserted only in life threatening conditions like
uncontrolled variceal bleeding. In the elective
situation, patients with such a severe hepatic
impairment may rather benefit from non-shunt
treatment alternatives. In patientswith acholestatic
liver disease, higher baseline bilirubin levels may
betolerable prior to TIPS insertion. Recently, two
different scoring systems for the prediction of
survival after TIPS based on pre-TIPS parameters
have been published®*", Both scoring systems
contain the serum bilirubin. In addition to serum
bilirubinlevels, thesestudiesidentified thefollowing
risk indicators for poor prognosis after TIPS
insertion. Pre-TIPS hepatic encephalopathy
unrelated to bleeding, TIPS as emergency
treatment for uncontrolled hemorrhage, alanin
aminotransferase levels of >100U/L®, impaired
renal function, prolonged prothrombine time and
viral or other non-alcoholic, non-chol estatic etiol ogy
of liver cirrhosis®".

SUMMARY

During the last years, TIPS has definitely gained
an important role within the different therapeutic
optionsfor patientswith complicated liver cirrhosis.
TIPS can berecommended as second-linetreatment
for gastroesophageal varices that bleed despite
adequate endoscopic treatment and isal so beneficial
in many patients with refractory ascites. TIPS
insertion isrecommended as emergency treatment
of otherwise uncontrolled variceal bleeding.
Furthermore, although controlled trialsarelacking,
TIPS is probably also effective in more rare
conditions like hepatorenal syndrome, hepatic
hydrothorax and Budd-Chiari syndrome. However,

TIPS insertion may also deteriorate liver function by
reducing the portal perfusion and thus, patients haveto
be selected carefully.

Ascompared to surgica shunts, TIPS hasthe clear
advantagesof beinglessinvasiveand probably havinga
lower procedurerel ated mortality. However, asindicated
by theonly randomized controlledtria directly comparing
TIPSwithasurgica shunt!® (portocava H-graft shunt),
the relatively high TIPS-dysfunction rate due to
thrombosisor endothelia hyperplasiaremainsaclinica
problem requiring a careful follow-up of patients and
should be addressed in the future devel opment of this
technique.
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