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The use of TIPS in chronic liver disease

Florence Wong'

Abstract

The development of cirrhosis and portal hypertension
in the natural history of chronic liver disease is associ-
ated with many complications. A transjugular intrahe-
patic portosystemic stent shunt (TIPS) is a metal pros-
thesis that has been shown to be very effective in low-
ering sinusoidal portal pressure, and therefore is
effective in the management of complications of cir-
rhosis, especially those related to portal hypertensive
bleeding and sodium and water retention. In patients
with acute variceal bleeding not responding to phar-
macologic and endoscopic treatments, a reduction of
the hepatic venous pressure gradient to < 12 mmHg or
by > 20% with TIPS has been shown to be effective in
controlling the acute bleed and in preventing rebleed-
ing. For stable patients whose acute variceal bleed is
controlled, TIPS is equal to combined beta-blocker
and band ligation in the prevention of recurrent va-
riceal bleed. TIPS is also more effective than large vol-
ume paracentesis in the control of refractory ascites,
and may confer a survival advantage over repeated
large volume paracentesis. TIPS has also been used in
the management of other complications related to por-
tal hypertension including ectopic varices, hepatic hy-
drothorax, and hepatorenal syndrome with some suc-
cess, but experience is still rather limited. Miscellaneous
uses include treatment of Budd Chiari Syndrome, por-
tal hypertensive gastropathy and hepatopulmonary
syndrome. Careful patient selection is vital to a suc-
cessful outcome, as patients with severe liver dysfunc-
tion tend to die post-TIPS despite a functioning shunt.
All patients who require a TIPS for treatment of com-
plications of cirrhosis should be referred for consider-
ation of liver transplant.
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The development of cirrhosis and portal hypertension in
the natural history of chronic liver disease is associated
with many complications. Over the last few decades, there
have been significant advances in the management of portal
hypertension. Surgical reduction of portal hypertension, by
means of portosystemic shunting, was in vogue more than
20 years ago. The procedure, although effective, was asso-
ciated with many adverse events, and significant mortality,
especially since many of these patients had advanced liver
cirrhosis.! This was followed by the development of simple
and effective pharmacological and endoscopic treatments
for bleeding varices, one of the major complications of por-
tal hypertension,*® thereby significantly improving the
prognosis of these patients. Despite this, there is still a pro-
portion of patients whose bleeding varices cannot be con-
trolled by both pharmacological and endoscopic means.* In
addition, there are other complications of cirrhosis and por-
tal hypertension such as ascites and hepatorenal syndrome,
which have not fared as well with pharmacotherapy. There-
fore, the need for other methods of reducing portal hyper-
tension has led to the development of the transjugular intra-
hepatic portosystemic shunt.

A transjugular intrahepatic portosystemic shunt effective-
ly functions as a side-to-side portal caval shunt and therefore
is effective in lowering portal hypertension. The very first
transjugular intrahepatic portosystemic shunt was a venous
tissue shunt in the liver parenchyma between the portal and
hepatic veins,’ initially devised to decompress the portal sys-
tem as a treatment for esophageal varices. It was soon real-
ized that the major complication with the tissue shunt was
shunt occlusion.’ The introduction of an expandable flexible
metal shunt prosthesis, originally designed for strictures of
the biliary tract (Figure 1), has proven to be successful in
maintaining shunt patency. Since then, the metal prosthesis,
or TIPS, has enjoyed much popularity in the management of
complications of portal hypertension.

1) TIPS insertion
Preparation

The insertion of TIPS is a radiological procedure. There-
fore, it is usually performed by an interventional radiolo-
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Figure 1. Transjugular intrahepatic portosystemic stent shunt as a
flexible metal stent.

Table 1. Recommended investigations prior to TIPS insertion.

» Normal electrocardiograph

* Normal chest X-ray

* 2 dimensional echocardiogram showing ejection fraction of ¢ 55%,
normal estimated right sided cardiac pressures and normal diastolic
function

» Normal radionuclide angiography

« Patent portal and hepatic veins on Doppler ultrasound

¢ Child-Pugh score * 12, or INR * 2 and bilirubin ¢ 85 pmol/L

* Clearance of all sepsis including dental sepsis

gist. TIPS insertion can be done either as an emergency
procedure as in the case of refractory bleeding varices, or as
an elective procedure as in the case of treatment for refrac-
tory ascites. Since the insertion of TIPS significantly alters
the splanchnic, pulmonary and systemic hemodynamics,® it
is important that the patient undergoes appropriate investi-
gations of these various circulations prior to the procedure.
As the insertion of TIPS returns a significant blood volume
from the splanchnic circulation to the systemic circulation,
the cardiac function has to be adequate, and pulmonary hy-
pertension should not be present in order to receive the ex-
tra blood volume. In the immediately post-TIPS period, as
blood is being rapidly shunted through the TIPS, the re-
mainder of the liver can become relatively ischemic. There-
fore, TIPS may precipitate liver failure in patients with
poor liver reserve as indicated by a high Child-Pugh score.
Patients who are receiving TIPS as a treatment for refracto-
ry ascites should have organic renal diseases excluded, as
these patients required relatively normal renal function in
order to eliminate their ascites. Therefore, these patients
should have a normal urinalysis, and 24-hour urinary pro-
tein excretion of < 500 mg, and normal kidney size on ab-
dominal ultrasound. In addition, both the portal and hepatic
veins should be patent on doppler ultrasound for TIPS in-
sertion to be technically feasible. Finally, because the TIPS
directly lines a vascular tract, any infection of the TIPS will
become a constant source of septicemia, it is imperative
that all sources of infection, including dental infections are
eradicated prior to TIPS insertion. Table I lists the recom-
mended investigations prior to TIPS insertion. In the case

of an emergency TIPS insertion for bleeding varices, the
minimal investigation that is required is a doppler ultra-
sound of the abdomen to ensure that the procedure is at
least technically feasible.

The procedure

Under conscious sedation, or under general anaesthesia,
one of hepatic vein branches, usually the right hepatic vein
is cannulated via the transjugular approach. Under fluoro-
scopic guidance, a needle is then passed through the cannu-
la to puncture the liver, aiming at the intrahepatic portion of
a main branch of the portal vein, which has been identified
by ultrasound and marked by an radio-opaque marker.
Once the needle is in the portal vein, the cannula is ad-
vanced over the needle (Figure 2a). A portal venogram
confirms that the portal vein has been entered. The cannula
is then replaced with an angioplasty balloon. The intrahe-
patic tract is dilated (Figure 2b). The angioplasty catheter is
then replaced with the stent that is then deployed in the in-
trahepatic tract. A repeat venogram confirms the patency of
the shunt (Figure 2c). Embolization of varices may also be
performed at the time of TIPS insertion in patients with
bleeding varices to reduce the risk of rebleeding in the im-
mediate postoperative period.” In patients whose intrahe-
patic tissue tract is too long to be covered by one TIPS
stent, a second stent can be inserted in series to cover the
entire intrahepatic tract, ensuring that the final appropriate
portosystemic gradient is reached. In centers where TIPS
insertion is routinely performed, the technical success rate
is over 90%. As these cirrhotic patients usually have some
degree of coagulopathy, and the use of anti-coagulation has
not been shown to reduce the risk of TIPS thrombosis in the
post-operative period,? anticoagulation is generally not rec-
ommended with TIPS insertion. Antibiotic prophylaxis is
also not universal, as the infection rate with TIPS insertion
as reported in the literature is not significant.

Aftercare

On the day after the TIPS procedure, all patients should
undergo an abdominal ultrasound with doppler interroga-
tion of the TIPS shunt. A shunt flow velocity of > 100 cm/
sec at the portal venous, mid shunt, and hepatic venous
ends suggests adequate shunt patency. All patients with
shunt flow velocity of < 100 cm/sec should undergo a TIPS
venogram, as the TIPS shunt may retract after the initial de-
ployment, creating an acute angle between the TIPS shunt
and the tissue tract that it lies in. Any angulation at either
the portal venous or hepatic venous ends can be straight-
ened with the insertion of a second TIPS stent. Thrombosis
within the TIPS shunt occasionally occurs, and tends to be
an early event.’ This requires immediate attention in order
to re-establish shunt patency. Doppler ultrasound is once
again required after thrombolysis in order to confirm shunt
patency. If shunt patency cannot be re-established with
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K.

Figure 2. TIPS insertion- a) Approaching from the hepatic venous end, a cannula is advanced over a needle after the needle has punctured the intra-
hepatic tributary of a portal vein branch; b) dilatation of the intrahepatic tract using an angioplasty balloon; c) after deployment of the TIPS stent, a

venogram confirms shunt patency.

Table II. Predictive factor for encephalopathy post TIPS.

* Increasing age

* Previous episode of encephalopathy

¢ Child-Pugh Class C

* Trail making test score for Part B >100 seconds
* Portosystemic gradient after TIPS <5 mmHg

thrombolysis, then a new TIPS will need to be inserted us-
ing a different portal and hepatic veins.

The routine use of lactulose as a prophylaxis against
the development of hepatic encephalopathy is controver-
sial. A recent randomized controlled trial did not show
any benefit of prophylactic treatment in reducing the inci-
dence of hepatic encephalopathy, especially in the first
month post-TIPS.!° However, in patients who are prone to
develop hepatic encephalopathy, such as patients who are
older than 60 years of age, with a past history of hepatic
encephalopathy and a low final portosystemic gradient
post-TIPS'!" (Table II), the prophylactic use of lactulose
is advisable. As the clinical presentation of hepatic en-
cephalopathy can be frightening to those who have never
witnessed it, both the patient and his family should be in-
structed about its possible occurrence and to adjust the
lactulose dose to produce 2 loose bowel movements per
day as well as a normal mental state.

Maintenance of adequate TIPS function requires regular
assessment of TIPS patency. Doppler ultrasound assess-
ments of TIPS function is recommended at month 1, and
thereafter at 3 monthly intervals for at least a year, as most
cases of TIPS stenosis occur in the first year post TIPS.'? In
patients who have received a TIPS as a treatment of refrac-
tory ascites, TIPS surveillance should be continued at 3 to 6
monthly intervals until elimination of ascites. Any sugges-
tion of TIPS stenosis should be assessed with a TIPS veno-
gram. Stenosis can be treated with either TIPS dilatation or
insertion of a new TIPS. Doppler ultrasound should be

repeated after every TIPS manipulation to ensure a shunt
flow velocity of > 100 cm/sec, and also at any time if as-
cites recurs after it has been eliminated.

2) Complications

The insertion of TIPS is associated with many compli-
cations, some are procedure related, while others are relat-
ed to the presence of shunting.

Puncture and fistulae

Puncture of the liver capsule during TIPS insertion is not
uncommon. This is usually recognized during the procedure
and the puncture sealed with gelfoam. Occasionally, fistulae
can occur between the hepatic artery and the portal vein. The
flow within the TIPS shunt becomes pulsatile. This can be
managed by embolization."* A fistula between the portal vein
and the biliary tract will lead to hemobilia and melena. The
presence of blood in the biliary tract can also cause biliary
obstruction and predisposes the patient to biliary sepsis. The
use of a polytetrafluoroethylene (PTFE)-covered TIPS stent
as a graft revision has been shown to be successful in closing
the fistula and maintaining shunt patency.'*

TIPS thrombosis

Thrombosis of the TIPS usually occurs in the immediate
post-procedure period in approximately 10-15% of pa-
tients. Leakage of bile into the TIPS predisposes to the de-
velopment of thrombosis of the TIPS." This can be detect-
ed by the use of doppler ultrasound which shows reduced
shunt flow velocity. The thrombus can be macerated and
shunt patency re-established. Occasionally, this may cause
a shower of pulmonary emboli. It has been suggested that
the use of low molecular weight heparin can reduce the risk
of pulmonary emboli and re-stenosis.'® Successful
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thrombectomy within a TIPS using a mechanical device
such as an Amplatz Thrombectomy Device has also been
reported.”” A rapidly spinning encapsulated impeller
creates an aspirating vortex that agitates and pulls the
thrombus toward its distal tip. The thrombus is then broken
down to small particles, of which more than 99% are less
than 13 pm, which will then disintegrate within the
circulation.

TIPS stenosis

TIPS stenosis occurring more than 30 days after inser-
tion is common. It is estimated that up to 70% of patients
with a TIPS will experience some degree of TIPS stenosis
within the first year.'® This is due to overgrowth of the en-
dothelium within the TIPS, narrowing the lumen. TIPS
stenosis can be suspected if doppler ultrasound examina-
tion detects reduced shunt flow velocity or if the patient
presents with recurrence of complications of portal hyper-
tension. A normal doppler ultrasound examination does
not exclude the presence of TIPS stenosis if the patient
presents with clinical evidence of portal hypertension.
TIPS angiography is required in all cases of suspected
TIPS stenosis. TIPS stenosis can be treated by balloon di-
latation of the TIPS, and if this is not successful, a new
TIPS can be inserted. The recent advent of PTFE covered
stents has reduced the incidence of TIPS stenosis signifi-
cantly, as they have the advantage of avoiding bile
leakage into the shunt lumen due to decreased abluminal
porosity, and also a smoother internal lining, thereby
permitting a more uniform endothelial growth. Several
studies have confirmed the superiority of PTFE stents
over the bare stent in maintaining shunt patency.'**!
However, its high cost may be the prohibiting factor in its
wide application.

Hepatic encephalopathy

Because the TIPS is a large-caliber portosystemic
shunt, some degree of hepatic encephalopathy is to be ex-
pected. The incidence of new or worsening hepatic en-
cephalopathy is of the order of 20-30%.?>?* In a meta-
analysis of randomized controlled trials comparing the ef-
ficacy of TIPS versus large volume paracentesis as a
treatment for refractory ascites. The patients who received
TIPS had an odds ratio of 2.26 for the development of he-
patic encephalopathy after TIPS.?* Fortunately, most pa-
tients will respond to medical therapy of lactulose.® There
is still much debate as to whether lactulose should be
started prophylactically immediately after TIPS, or only
given when hepatic encephalopathy occurs. A recent ran-
domized controlled trial did not support the benefit of
prophylactic treatment of hepatic encephalopathy with
lactulose.'® With the introduction of newer agents such as
non-absorbable antibiotics for the management of hepatic
encephalopathy, there may not be so much reluctance to

start prophylactic treatment,”® as non-absorbable antibiot-
ics tend not to cause unpleasant diarrhea. In a small pro-
portion of patients, the encephalopathy is refractory to
medical management, and occlusion of the shunt is then
required to control the hepatic encephalopathy.

TIPS induced hemolysis

Like any foreign body placed in the circulation, TIPS
can induce intravascular hemolysis. This is particularly
evident with uncovered stents, occurring in approximately
10% of patients.”” Patients will present with unconjugated
hyperbilirubinemia, associated with a fall in the hemoglo-
bin, a rise in the reticulocyte count. The hemolysis can be
quite severe in the occasional patients. However, in most
cases, it is self-limiting and decreases as the TIPS stent
becomes endothelialized in 12 to 15 weeks. Patients with
severe hemolysis may require transfusion for support.
With the advent of PTFE covered stents, the incidence of
intravascular hemolysis should decrease.

TIPS infection

Patients with decompensated cirrhosis are at an in-
creased risk for infections, especially bacterial infections.
Despite this, infection of the TIPS is extremely uncom-
mon, even in the absence of widespread use of prophylac-
tic antibiotics for TIPS insertion. Infection of TIPS, or en-
dotipsitis, has been estimated to occur in 1.3% of all pro-
cedures.” The most common presentation includes fever
and primary bacteraemia. Most cases are caused by gram-
positive bacteria, followed by gram-negative bacteria and
occasionally fungi. Diagnosis may be difficult to estab-
lish. Endotipsitis has to be considered in patients with a
TIPS and bloodstream infection that is not clearly attrib-
utable to another source. Doppler ultrasound of the TIPS
may show vegetations on the TIPS.?’ Prolonged courses
of antibiotics are required as endotipsitis is similar to any
infection in a vascular endoprosthesis. In most cases, the
infection can be resolved, although deaths from endotipsi-
tis have been reported.”®* Liver transplantation will be
difficult unless the infection is resolved.

Other complications

In a recent meta-analysis of TIPS versus large volume
paracentesis for the treatment of refractory ascites, other
uncommon complications were also described.* These in-
clude the development of cardiac failure (2.5%), liver fail-
ure (1.9%) and hepatorenal syndrome (4.3%). The develop-
ment of cardiac failure after TIPS may be related to the
presence of undiagnosed cirrhotic cardiomyopathy, which
is a newly recognized condition present in most patients
with decompensated cirrhosis.* The presence of diastolic
and systolic dysfunction, features of cirrhotic cardiomyop-
athy, may contribute to the inability of the cirrhotic heart to
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handle the large volume of splanchnic blood volume being
returned to the systemic circulation with TIPS insertion,
leading to cardiac failure, The development of renal failure
post TIPS may be related to the worsening of systemic arte-
rial vasodilatation, not adequately compensated by refilling
of the systemic circulation, thereby leading to continued
activation of the various vasoconstrictor systems with con-
sequent renal vasoconstriction.’' The development of liver
failure tends to occur in patients with advanced liver dys-
function pre-TIPS (Child Pugh Class C),*? and this may be
related to the relative ischemia of the liver in the immediate
post-TIPS period when most of the portal blood volume is
directly shunted through the TIPS to the systemic circula-
tion without passing through the rest of the liver. Finally,
there are recent reports of increased incidence of hepatocel-
lular carcinomas during long-term follow-up of TIPS pa-
tients.**** Although still controversial, it appears that the
use of uncovered stents in cirrhotic patients with refractory
ascites does increase the risk of post-TIPS hepatomas.

3) Patient selection

Given the fact that TIPS insertion is associated with so
many potential complications, it is imperative that careful
patient selection is applied with every case that is being
considered for TIPS. Table III provides some guidelines
for patient selection for TIPS insertion. Elderly patients
with a past history of hepatic encephalopathy should not
receive a TIPS. Likewise, patients with known cardiac
dysfunction, pulmonary hypertension, or renal impair-
ment should be carefully assessed before being accepted
for TIPS. This is despite the fact that TIPS has been used
as a treatment for Type 1 hepatorenal syndrome with im-
provement of renal function post-TIPS, there are also in-
cidences of worsening of renal function post-TIPS. Pa-
tients with systemic diseases such as diabetes complicated
by renal impairment may have organic renal disease. This
will reduce the efficacy of TIPS as a treatment for refrac-
tory ascites, and therefore these should also not receive a
TIPS unless their organic renal disease is mild. All pa-
tients receiving a TIPS should be free of infections, in-
cluding dental infections. The presence of malignancy
should also preclude TIPS insertion.'? For TIPS to be
technically feasible, the patient should have a patent por-
tal vein, and there should not be any structural abnormali-
ties such as multiple hepatic cysts.

Table III. Patient selection criteria for TIPS insertion.

« Relatively young (< 68 years)

» Normal cardiac, pulmonary and renal function
* No prior history of encephalopathy

¢ Child-Pugh score < 12

« No sepsis, including dental sepsis

» No hepatoma

« Patent portal vein

4) indications for TIPS insertion
a) Related to portal hypertensive bleeding
Acute variceal bleed

The management of acute variceal bleeding involves a
combination of pharmacologic and endoscopic treatments
which is usually successful in over 90% of cases. In the few
occasions when the combination of pharmacotherapy and
band ligation (3%) fail to control the acute variceal bleed,
TIPS can be used as a rescue treatment for these patients.
Because the definition of treatment failure varies widely
between institutions, patients have been referred to TIPS
insertion at various time points after presentation. In gener-
al, a clinically significant bleed recurring within 48 hours
after presentation should prompt the treating physician to
consider using a TIPS as a rescue treatment. Likewise, the
need for balloon tamponade should also be considered as a
treatment failure of pharmacologic and endoscopic thera-
pies.*® Given the fact a hepatic venous pressure gradient
(HVPG) of < 12 mmHg has been shown to significant re-
duce the risk of variceal bleeding,* the goal is to reduce the
HVPG to < 12 mmHg with TIPS insertion. Further lower-
ing of the HVPG to much more than 12 mmHg will signifi-
cantly increase the risk of hepatic encephalopathy.? There
is recent data to suggest that a reduction of > 20% of the
HVPG would be adequate,””** and this will certainly reduce
the incidence of post-TIPS hepatic encephalopathy.

It is prudent to initiate TIPS insertion early before the
patient becomes too ill with superimposed infection or
multi-organ failure, otherwise the mortality remains high
despite a functioning TIPS and control of variceal bleeding.
This is particularly true in patients whose HVPG is > 20
mmHg.* To date, there are 15 studies reporting the results
of over 500 patients who had received a TIPS as a rescue
treatment for refractory variceal bleeding.*’ TIPS is very ef-
fective in controlling the acute bleeding with a success rate
0f 90-100%, and a rebleeding rate of 7-27%.% In most se-
ries, the mortality remained high (15-75%), mostly likely
related to the severity of the underlying liver disease.!'®*
This has led some to advocate reserving TIPS for the not so
ill patients, that is, those patients who are not ventilated, not
septic and not receiving blood pressure support.** Patch et
al have found that moderate/severe ascites, requirement for
ventilation, white blood cell count, platelet count, partial
thromboplastin time with kaolin (PTTK) and creatinine,
when fitted into a prognostic index equation (prognostic in-
dex score =1.54 X (ascites) + 1.27 X (need for ventilation)
+1.38 Ln (WBC) +2.48 Ln (PTTK) + 1.55 Ln (Creatinine)
- 1.05 Ln (platelet), where moderate/severe ascites, or need
for ventilation scores 1), predicted a 100% mortality when
the prognostic index was * 18.52. They therefore advocat-
ed assessing each patient prospectively before making a fi-
nal decision on using TIPS as a rescue treatment for refrac-
tory variceal bleed.*
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Prevention of recurrent variceal bleed

The control of an acute variceal bleed by endoscopic
means is associated with a very high rebleeding rate of up
to 80% at 2 years.* Therefore, various treatment strate-
gies have been devised to prevent the recurrence of va-
riceal bleeding after the initial episode. The combination
of non-selective beta-blocker and endoscopic band liga-
tion has been shown to be superior than either therapy
alone in the prevention of variceal rebleeding® and has
been accepted as the standard of care for patients who
have experienced an episode of variceal bleed. The ad-
vent of TIPS has brought much enthusiasm in the use of
TIPS as a treatment for the prevention of recurrent va-
riceal bleed. This is because it does not carry the surgical
risks of a surgical portosystemic shunt, which has also
been proven to be very effective in preventing recurrent
variceal bleed.*® Meta-analyses of studies comprising of
more than 1,000 patients have proven TIPS to be equiva-
lent to a surgical shunt, but superior than endoscopic ther-
apy in the prevention of recurrent variceal bleed,"*® but at
a cost of significant more hepatic encephalopathy and
without any improvement in terms of survival. However,
the recurrent bleeding of 18.9% with TIPS is no better
than that of 14% with combined beta-blocker and endo-
scopic band ligation.** Therefore, TIPS cannot be recom-
mended as the treatment of choice for the prevention of
variceal rebleeding. TIPS may have a role in those pa-
tients who have failed the combination of beta-blocker
and endoscopic band ligation, but such patients will re-
quire frequent TIPS surveillance to ensure shunt patency
in order to maximize TIPS effectiveness.

Ectopic varices

Ectopic varices account for 1 to 5% of all episodes of
variceal bleeding.” They can be difficult to diagnose be-
cause of their ectopic locations. They are also difficult to
treat because often they are situated at a site along the gas-
trointestinal tract that is not accessible to the endoscope.
When they are not amendable to endoscopic treatment, the
use of embolization therapy using radiological techniques
can often be successful.*® Both endoscopic treatment (band
ligation or sclerotherapy) and embolization therapy are as-
sociated with a high rebleeding rate.”'*? Decompression of
the portal circulation using either a surgical shunt or TIPS
can be considered in patients who continue to bleed despite
either endoscopic or embolization therapy.* In the 2 largest
series of cirrhotic patients with ectopic varices treated with
TIPS, the technical success rate was at least 90% with con-
trol of bleeding.>*** However, rebleeding also occurred fre-
quently, sometimes despite a patent and functioning shunt
with a HVPG of < 12 mmHg.*** Embolization at the time
of TIPS insertion can reduce the incidence of rebleeding,
and therefore should be considered as an adjunct therapy to
TIPS insertion for these patients.

Portal hypertensive gastropathy

Portal hypertensive gastropathy (PHG) is an entity re-
lated to congestive changes in the gastric mucosa due to
increased portal pressure. It is characterized by a mosaic
or snake-skin like gastric mucosa with hemorrhagic spots.
Portal hypertensive gastropathy causes both acute and
chronic blood loss from the gastrointestinal tract. Al-
though it is fairly prevalent in patients with portal hyper-
tension, estimated to be present in 50 to 80% of patients
with cirrhosis, only 15% to 20% of subjects experience
symptomatic gastrointestinal blood loss. The diagnosis is
frequently, but not invariably, made by upper endoscopy.
Treatment is usually conservative with beta-blockers. In
patients who either cannot tolerate or are unresponsive to
beta-blockers, a TIPS can be considered. In a small series
of 16 patients, TIPS improved PHG in all patients with se-
vere PHG, but was only partially effective in those with
mild PHG. This was achieved by reducing the total blood
flow, in both the mucosa and the sub-mucosa.>> Others
have also reported similar improvement in endoscopic ap-
pearance as well as a reduction in transfusion require-
ment.**>7 Because of its many complications, TIPS should
be reserved as a rescue treatment for those patients who
are transfusion dependent because of their PHG despite
beta-blockers.

b) Related to sodium and water retention of cirrhosis
Refractory ascites

Refractory ascites or resistant ascites is defined as a pro-
longed history of ascites unresponsive to 400 mg of
spironolactone or 30 mg of amiloride plus up to 160 mg of
furosemide daily for 2 weeks while on a sodium restricted
diet of 50 mmol or less per day. Patients who cannot toler-
ate diuretics because of side effects are also regarded as di-
uretic resistant.*® Some 5% to 10% of ascitic patients admit-
ted to hospital for treatment of ascites have refractory as-
cites. These patients can be treated with repeat large
volume paracentesis, which have been shown to be safe
and effective.” However, repeat large volume paracenteses
are time consuming for both the physician and the patient,
as ascites invariably recurs after each paracentesis. Further-
more, the presence of ascites predisposes the patient to the
development of spontaneous bacterial peritonitis, various
hernias and hepatorenal syndrome. Therefore, more perma-
nent treatments for the elimination of ascites have been
sought. Since one of the pathogenetic factors for the devel-
opment of sodium and water retention in cirrhosis is sinu-
soidal portal hypertension, it stands to reason that reduction
of portal hypertension should result in increased sodium re-
tention and eventual elimination of ascites. To date, there
are 5 published randomized controlled trials comparing the
effects of TIPS versus large volume paracentesis as a treat-
ment for refractory ascites.” 6 Of the 330 patients
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Figure 3. Meta-analysis of all randomized controlled trials of TIPS
versus large volume paracentesis as a treatment for refractory ascites,
showing better control of ascites, worsening of encephalopathy and a
trend towards better survival (reprinted from D’Amico et al, Gastroen-
terology 2005; 129: 1282-1293 with permission).

enrolled, 162 patients received TIPS, while 168 patients
underwent repeat large volume paracentesis as a treatment
for their refractory ascites. TIPS was effective in about
two-thirds of patients in eliminating ascites, and this was
significantly better than repeated large volume paracente-
ses which controlled ascites in about 23% of patients. A
recent meta-analysis has confirmed that TIPS is better
than large volume paracentesis in the control of ascites.
However, the insertion of TIPS worsens hepatic encepha-
lopathy, but is associated with a trend towards improved
survival (Figure 3).2* With long-term follow up, success-
ful TIPS placement with elimination of ascites results in
improved renal function,® better nutritional status and
positive nitrogen balance.®® However, any improvement
in quality of life is offset by the increased incidence of he-
patic encephalopathy.®

Hepatic hydrothorax

Hepatic hydrothorax is ascites that has tracked up into
the pleural cavity through a defect in the diaphragm. It
occurs in 5-12% of all cirrhotic patients with ascites.®’” In
some patients, ascites disappears as the pleural effusion
develops. Thoracentesis is the standard treatment as di-
uretics are seldom effective since the pleural fluid is held

under negative pressure. Patients are usually very symp-
tomatic because of the limited space in the pleural cavity.
Therefore, thoracenteses are required more often than
paracentesis for any given amount of fluid. Since the
pathogenesis of hepatic hydrothorax is the same as that of
cirrhotic ascites, TIPS should be effective in eliminating
hepatic hydrothorax. To date, there is only limited experi-
ence in the published literature on the use of TIPS as a
treatment for hepatic hydrothorax. These are limited to
case reports or case series, totally less than 100 patients.*’-
The overall response is favorable with elimination of the
hydrothorax in approximately two-thirds of patients. In
the remainder of the patients, the requirement for thora-
centeses is reduced. The response of hepatic hydrothorax
alone to TIPS is slower than that of ascites alone. This is
because the pleural fluid is held under negative pressure
in the pleural cavity. In patients with hydrothorax and
concomitant ascites, the ascites usually disappears before
the hydrothorax. The same patient selection criteria, fol-
low-up and complications should apply as patients with
refractory ascites alone.

Hepatorenal syndrome

Hepatorenal syndrome is defined as the development of
renal failure in patients with advanced liver failure (acute or
chronic) in the absence of any identifiable causes of renal
pathology.” The Internal Ascites Club further divides
hepatorenal syndrome into Type 1 and Type 2.5 Type 1
hepatorenal syndrome is characterized by a rapid decline in
renal function defined as a doubling of serum creatinine to
a level greater than 220 umol/L or a halving of the creati-
nine clearance to less than 20 mL/min within two weeks.
The clinical presentation is that of acute renal failure. In
Type 2 hepatorenal syndrome, renal function deteriorates
more slowly with the serum creatinine increasing to greater
than 133 umol/L or a creatinine clearance decreasing to less
than 40 mL/min over the course of weeks to months. The
clinical presentation is that of gradual renal failure in a pa-
tient with cirrhosis and refractory ascites.

Since sinusoidal portal hypertension plays a pivotal
role in the control of renal hemodynamics,’ it is therefore
not surprising that the insertion of TIPS, especially in cir-
rhotic patients with refractory ascites and some degree of
renal dysfunction, is associated with improvement in both
glomerular filtration rate and renal blood flow.* In addi-
tion, TIPS returns a significant portion of the splanchnic
volume into the systemic circulation, leading to suppres-
sion of various vasoactive neurohormones, resulting in
better renal perfusion.

To date, a total of 7 studies have reported the use of
TIPS for hepatorenal syndrome.”” Most studies have fo-
cused on subjects with type I hepatorenal syndrome while
one study studied type II hepatorenal syndrome alone’ and
two studies assessed a mixed population of types I and II
hepatorenal syndrome.”™ The majority of these studies
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were retrospective and either did not have a control group
or did not have predefined methods for assigning subjects
to TIPS versus control therapy. Therefore, one has to be
cautious in interpreting the results. Despite this, all studies
showed that TIPS improved renal function, although not to
normal levels. The improvement was observed to extend
up to six months (the longest duration of follow up) in one
study.” The mechanisms for the failure of renal function to
normalize after TIPS are unclear. However, when TIPS
was placed after a period of vasoconstrictor therapy,’ renal
function returned to near normal levels. The improvement
in renal function is usually associated with reduction in as-
cites in both type I and type II hepatorenal syndrome pa-
tients. Long-term improvement in renal function is associ-
ated with improved survival over conventional medical
therapy. In the largest series,” 20% of the patients with
type 1 hepatorenal syndrome were alive 1 year after TIPS
creation, whereas with type 2 hepatorenal syndrome, ap-
proximately 45% were alive after 1 year. The pre-TIPS bi-
lirubin has been shown to be the best predictor for survival
after TIPS in patients with hepatorenal syndrome.”

¢) Miscellaneous indications
Budd-Chiari syndrome

Budd-Chiari syndrome is a heterogeneous group of
disorders characterized by obstruction of the hepatic out-
flow tract at the level of the hepatic venules, the large he-
patic veins, the inferior vena cava, or the right atrium.
Liver injury results from hepatic congestion. Depending
on the rapidity of the hepatic outflow tract obstruction,
the patient could have a fulminant, acute, subacute or
chronic course, which will in turn determine the patient’s
prognosis. A model based on the presence of ascites, he-
patic encephalopathy, prothrombin time and bilirubin has
been developed to asses the prognosis®! and patients are
then classified accordingly into good, intermediate and
poor prognostic categories. TIPS has been used as a treat-
ment for Budd-Chiari syndrome in acute and subacute cas-
es, as well as chronic cases that are not controlled by medi-
cal therapy,®” and is slowly replacing surgical shunting as
the preferred treatment of hepatic decompression. In the
last 2 years, there were 6 case series totaling 194 patients in
the English literature reporting on the successful use of
TIPS as a treatment for Budd-Chiari syndrome.***® The av-
erage follow-up was between 20 to 36 months. The majori-
ty of patients did well, with relief of symptoms and im-
provement in liver function, and an average 1 year survival
of over 90% and an average 5 year survival of approxi-
mately 75%. Because most cases of Budd-Chiari syn-
drome are related to the presence of a hypercoagulable
state, most patients will need to remain on anti-coagu-
lants. The major problem with TIPS was TIPS dysfunc-
tion.*” The recent introduction of PTFA stents (covered
stents) has significantly reduced the TIPS stenosis rate,*

although some patients with shunt stenosis may not have
recurrence of symptoms because of the development of
collaterals. Consultation with a surgeon who performs liv-
er transplantation prior to TIPS insertion is an advantage,
as the TIPS protruding into the suprahepatic inferior vena
case may pose a technical problem should the patient re-
quire a liver transplant later.

Hepatopulmonary syndrome

Hepatopulmonary syndrome is an uncommon compli-
cation of liver cirrhosis. It is characterized by intra-pul-
monary vasodilatation and arterial hypoxemia.”® Portal
hypertension seems to play a crucial role in the pathogen-
esis of the syndrome, probably by enhancing nitric oxide
production. Therefore, TIPS, by reducing portal hyperten-
sion, could potentially reverse the syndrome. To date,
there are only a handful of case reports on the use of TIPS
for hepatopulmonary syndrome. Five of the 6 patients
treated showed an improvement in oxygenation, some but
not all showed a reduction in intrapulmonary shunting.®'-**
Therefore, the use of TIPS in hepatopulmonary syndrome
can only be regarded as experimental.

5) Mortality

The mortality rate following TIPS insertion is somewhat
dependent on the indication for the TIPS insertion. The me-
dian survival for patients who receive a TIPS for variceal
bleeding is better than that for patients who receive a TIPS
for refractory ascites.*** The average 30-day survival for pa-
tients who receive a TIPS for variceal bleed is approximately
85-90%, while the 1 year survival for the same indication is
approximately 70%.°>% Various factors have been used to
predict survival after TIPS, and the model of end-stage liver
disease (MELD) score was developed for predicting survival
after TIPS® for all indications. This score is derived from 3
variables relating to liver and renal function using the follow-
ing formula: 3.8 X log_ (bilirubin [g/dL]) + 11.2 X log_ (in-
ternational normalized ratio) + 9.6 X log_ (creatinine [mg/
dL]). The survival rate in patients with MELD scores of 18
or more is higher in comparison to those with MELD scores
of 17 or less.”® That is, the more severe the liver dysfunction,
the more likely the patients will not survive despite a func-
tioning TIPS. Many other studies have also confirmed that
patients with poor pre-TIPS liver function such as high
Child-Pugh scores* or high bilirubin and pre-TIPS encepha-

Table IV. Factors predicting mortality after TIPS.

* Serum bilirubin > 3 mg/dL or > 51 pmol/L (1 point)

« Alanine aminotransferases > 100IU/L (1 point)
 Pre-TIPS encephalopathy unrelated to bleeding (1 point)
« Urgency of TIPS (2 points)

Low risk = 0 point
Median risk = 1-3 points
High risk = 4-5 points
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lopathy unrelated to bleeding do not survive after TIPS.”
Renal impairment pre-TIPS also has been shown indepen-
dent of the MELD score to have a negative prognostic
value.”® In addition, patients with variceal hemorrhage re-
quiring emergent TIPS placement have a 37.5 times relative
risk for 30-day mortality.”” These latter variables, together
with alanine aminotransferases level (> 100 IU/L) have been
put into another model to predict low, median and high risk
for mortality for TIPS insertion (Table IV).”” These survival
estimates can be used to advise patients when discussing
risks for the TIPS procedure or alternatively used to decide
which patient will be better served by having a liver
transplant without receiving a TIPS.

6) Conclusions

Since TIPS was introduced more than 15 years ago as a
treatment for complications of portal hypertension, much
has evolved to refine the indications, the techniques for its
insertion, and the predictors of outcome. TIPS is now a rec-
ognized treatment for refractory variceal bleeding, and is
emerging as the preferred treatment for refractory ascites,
especially since the latest meta-analysis suggests that TIPS
can confer a survival advantage in these patients. The use
of TIPS for other complications of portal hypertension are
not yet well defined, although entities such as ectopic varic-
es, portal hypertensive gastropathy and hepatic hydrotho-
rax are becoming accepted indications for TIPS insertion.
Other conditions such as hepatorenal syndrome and Budd
Chiari syndrome are still defining their place in the use of
TIPS. TIPS insertion is not for the occasional physician,
rather, the successful use of TIPS involves a multi-disci-
plinary approach including the hepatology, interventional
radiology, doppler ultrasound teams as well as the trans-
plant surgeons. Despite its many successes in the manage-
ment of complications of portal hypertension, TIPS also
has its limitations and is associated with many complica-
tions. Better patient selection and the use of PTFE covered
stents will minimize these TIPS complications. Patients
who have had their complications of portal hypertension
successfully treated by TIPS will still need to be followed
regularly, as the TIPS has not removed the cirrhotic liver
and many of these patients are still at risk for the develop-
ment of complications of cirrhosis such as hepatocellular
carcinoma. As the indications for TIPS are now being sort-
ed out, further studies on TIPS must assess its cost effec-
tiveness and its impact on quality of life.

References

1. Collins JC, Sarfeh 1J. Surgical management of portal hypertension.
West J Med 1995; 162: 527-535.

2. Hui AJ, Sung JJ. Endoscopic treatment of upper gastrointestinal
bleeding. Curr Treat Options Gastroenterol 2005; 8: 153-162.

3. Mela M, Mancuso A, Burroughs A. Drug treatment for portal hyper-
tension. Ann Hepatol 2002; 1: 102-120.

4. Mihas AA, Sanyal AJ. Recurrent variceal bleeding despite endoscopic
and medical therapy. Gastroenterology 2004; 127: 621-629.

S.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Gordon JD, Colapinto RF, Abecassis M, Makowka L, Langer B,
Blendis LM, Taylor B, et al. A non-operative approach to life threat-
ening variceal bleeding. Can J Surg 1987; 30: 45-49.

Huonker M, Schumacher YO, Ochs A, Sorichter S, Keul J, Rossle M.
Cardiac function and haemodynamics in alcoholic cirrhosis and ef-
fects of the transjugular intrahepatic portosystemic stent shunt. Gut
1999; 44: 743-748.

Tesdal IK, Filser T, Weiss C, Holm E, Dueber C, Jaschke W.
Transjugular intrahepatic portosystemic shunts: adjunctive
embolotherapy of gastroesophageal collateral vessels in the preven-
tion of variceal rebleeding. Radiology 2005; 236: 360-367.

Sauer P, Theilmann L, Herrmann S, Bruckner T, Roeren T, Richter G,
et al. Phenprocoumon for prevention of shunt occlusion after
transjugular intrahepatic portosystemic stent shunt: a randomized trial.
Hepatology 1996; 24: 1433-1436.

LaBerge JM, Somberg KA, Lake JR, Gordon RL, Kerlan R, Ascher
N, Roberts J, et al. Two-year outcome following transjugular intrahe-
patic portosystemic shunt for variceal bleeding: results in 90 patients.
Gastroenterology 1995; 108: 1143-1151.

Riggio O, Masini A, Efrati C, Nicolao F, Angeloni S, Salvatori FM,
Bezzi M, et al. Pharmacological prophylaxis of hepatic encephal-
opathy after transjugular intrahepatic portosystemic shunt: a random-
ized controlled study. J Hepatol 2005; 42: 674-679.

Sanyal AJ, Freedman AM, Shiffman ML, Purdum PP 3" Luketic
VA, Cheatham AK. Portosystemic encephalopathy after transjugular
intrahepatic portosystemic shunt: results of a prospective controlled
study. Hepatology 1994; 20: 46-55.

Wong F, Blendis LM. Transjugular intrahepatic portasystemic shunt-
Tipping the sodium balance. Hepatology 1995; 22: 358-364.
Pattynama PM, van Hoek B, Kool LJ. Inadvertent arteriovenous
stenting during transjugular intrahepatic portosystemic shunt proce-
dure and the importance of hepatic artery perfusion. Cardiovasc
Intervent Radiol 1995; 18: 192-195.

Sze DY, Vestring T, Liddell RP, Kato N, Semba CP, Razavi MK, Kee ST, et
al. Recurrent TIPS failure associated with biliary fistulae: treatment with
PTFE-covered stents. Cardiovasc Intervent Radiol 1999; 22: 298-304.
Saxon RR, Mendel-Hartvig J, Corless CL, Rabkin J, Uchida BT,
Nishimine K, Keller F. Bile duct injury as a major cause of stenosis
and occlusion in transjugular intrahepatic portosystemic shunts: com-
parative histopathologic analysis in humans and swine. J Vasc Interv
Radiol 1996; 7: 487-497.

Boyer TD. Transjugular intrahepatic portosystemic shunt: Current
status. Gastroenterology 2003; 124: 1700-1710.

Muller-Hulsbeck S, Hopfner M, Hilbert C, Kramer-Hansen H,
Heller M. Mechanical thrombectomy of acute thrombosis in
transjugular intrahepatic portosystemic shunts. Invest Radiol 2000;
35: 385-391.

Sanyal AJ, Freedman AM, Luketic VA, Purdum PP 3", Shiffman ML,
DeMeo J, Cole PE, et al. The natural history of portal hypertension
after transjugular intrahepatic portosystemic shunts. Gastroenterol-
ogy 1997; 112: 889-898.

Barrio J, Ripoll C, Banares R, Echenagusia A, Catalina M, Camunez
F, Simo G, et al. Comparison of transjugular intrahepatic
portosystemic shunt dysfunction in PTFE-covered stent-grafts ver-
sus bare stents. Eur J Radiol 2005; 55: 120-124.

Angermayr B, Cejna M, Koenig F, Karnel F, Hackl F, Gangl A, Peck-
Radosavljevic M. Vienna TIPS Study Group. Survival in patients un-
dergoing transjugular intrahepatic portosystemic shunt: PTFE-covered
stent grafts versus bare stents. Hepatology 2003; 38: 1043-1050.
Rossi P, Salvatori F, Fanelli F, Bezzi M, Rossi M, Marcelli G, Pepino
D, et al. Polytetrafluorethylene-covered stent-graft for transjugular
intrahepatic portosystemic shunt creation: 3-year experience.
Radiology 2004; 231: 820-830.

Sanyal AJ, Freedman AM, Shiffman ML, Purdum PP III, Luketic
VA, Cheatham AK. Portosystemic encephalopathy after transjugular
intrahepatic portosystemic shunt: results of a prospective controlled
study. Hepatology 1994; 20: 46-55.

Jalan R, Elton RA, Redhead DN, Finlayson ND, Hayes PC. Analysis
of prognostic variables in the prediction of mortality, shunt failure,
variceal rebleeding and encephalopathy following the transjugular



24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Annals of Hepatology 5(1) 2006: 5-15

intrahepatic portosystemic stent-shunt for variceal haemorrhage. J
Hepatol 1995; 23: 123-128.

D’Amico G, Luca A, Morabito A, Miraglia R, D’Amico M. Uncov-
ered transjugular intrahepatic portosystemic shunt for refractory as-
cites: a meta-analysis. Gastroenterology 2005; 129: 1282-1293.
Salerno F, Merli M, Riggio O, Cazzaniga M, Valeriano V, Pozzi M,
Nicolini A, Salvatori F, and GIST. Randomized controlled study of
TIPS versus paracentesis plus albumin in cirrhosis with severe as-
cites. Hepatology 2004; 40: 629-635.

Venturini I, Ferrieri A, Farina F, Cosenza F, Avallone R, Corsi L, Baraldi
M, et al. Evaluation of rifaximin, placebo and lactulose in reducing the
levels of benzodiazepine-like compounds in patients with liver cirrho-
sis: a pilot study. Drugs Exp Clin Res 2005; 31: 161-168.

Sanyal AJ, Freedman AM, Purdum PP, Shiffman ML, Luketic VA.
The hematologic consequences of transjugular intrahepatic
portosystemic shunts. Hepatology 1996; 23: 32-39.

Bouza E, Munoz P, Rodriguez C, Grill F, Rodriguez-Creixems M,
Banares R, Fernandez J, et al. Endotipsitis: an emerging prosthetic-
related infection in patients with portal hypertension. Diagn Microbiol
Infect Dis 2004; 49: 77-82.

Sanyal AJ, Reddy KR. Vegetative infection of transjugular intrahe-
patic portosystemic shunts. Gastroenterology 1998; 115: 110-115.
Wong F, Girgrah N, Graba J, Allidina Y, Liu P, Blendis L. The effect
of cirrhotic cardiomyopathy on the cardiac response to exercise in
cirrhosis. Gut 2001; 49: 268-275.

Wong F, Sniderman K, Liu P, Allidina Y, Sherman M, Blendis LM.
The effects of transjugular intrahepatic portasystemic shunt on sys-
temic and renal hemodynamics and sodium homeostasis in cirrhotic
patients with refractory ascites. Ann Int Med 1995; 122: 816-822.
Lebrec D, Giuily N, Hadengue A, Vilgrain V, Moreau R, Poynard T,
Gadano A, et al. Transjugular intrahepatic portosystemic shunts: com-
parison with paracentesis in patients with cirrhosis and refractory
ascites: a randomized trial. J Hepatol 1996; 25: 135-144.

Thien V, Lilly L, Blendis L, Wong F. Does transjugular intrahepatic
portosystemic stent shunt (TIPS) increase the risk for the development of
hepatocellular carcinoma? [Abstract] Hepatology 2005; 42 (Suppl 1): 202A.
Banares R, Nunez O, Escudero M, Fernandez C, Vaquero J, Beceiro
I, Echenagusia A, et al. Patients with cirrhosis and bare-stent TIPS
may have increased risk of hepatocellular carcinoma. Hepatology
2005; 41: 566-571.

de Franchis R. Evolving consensus in portal hypertension. Report of
the Baveno IV consensus workshop on methodology of diagnosis
and therapy in portal hypertension. J Hepatol 2005; 43: 167-176.
Armonis A, Patch D, Burroughs AK. Hepatic venous pressure mea-
surement: An old test as new prognostic marker in cirrhosis?
Hepatology 1997; 25: 245-248.

Feu F, Garcia-Pagan JC, Bosch J, Luca A, Teres J, Escorsell A, Rodes
J. Relation between portal pressure response to pharmacotherapy and
risk of recurrent variceal haemorrhage in patients with cirrhosis. Lan-
cet 1995; 346: 1056-1059.

Rossle M, Siegersterrer V, Olschewski M, Ochs A, Berger E, Haag K.
How much reduction in portal pressure is necessary to prevent va-
riceal rebleeding? A longitudinal study in 225 patients with
transjugular intrahepatic portosystemic shunts. Am J Gastroenterol
2001; 96: 3379-3383.

Monescillo A, Martinez-Lagares F, Ruiz-del-Arbol L, Sierra A,
Guevara C, Jimenez E, Marrero JM, et al. Influence of portal hyper-
tension and its early decompression by TIPS placement on the out-
come of variceal bleeding. Hepatology 2004; 40: 793-801.

Vangeli M, Patch D, Burroughs AK. Salvage tips for uncontrolled
variceal bleeding. J Hepatol 2002; 37: 703-704.

Rossle M. When endoscopic therapy or pharmacotherapy fails to
control variceal bleeding: what should be done? Immediate control
of bleeding by TIPS? Langenbecks Arch Surg 2003; 388: 155-162.
Burroughs AK, Patch D. Transjugular intrahepatic portosystemic
shunt. Semin Liver Dis 1999; 19: 457-473.

Patch D, Nikolopoulou V, McCormick A, Dick R, Armonis A,
Wannamethee G, Burroughs A. Factors related to early mortality af-
ter transjugular intrahepatic portosystemic shunt for failed endoscopic
therapy in acute variceal bleeding. J Hepatol 1998; 28: 454-460.

44,

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Graham DY, Smith JL. The course of patients after variceal hemor-
rhage. Gastroenterology 1981; 80: 800-809.

de la Pena J, Brullet E, Sanchez-Hernandez E, Rivero M, Vergara M,
Martin-Lorente JL, Garcia Suarez C. Variceal ligation plus nadolol
compared with ligation for prophylaxis of variceal rebleeding: a
multicenter trial. Hepatology 2005; 41: 572-578.

Spina GP, Henderson JM, Rikkers LF, Teres J, Burroughs AK, Conn
HO, Pagliaro L, et al. Distal splenorenal shunt versus endoscopic
sclerotherapy in the prevention of variceal bleeding. A meta-analysis
of 4 randomized clinical trials. J Hepatol 1992; 16: 338-345.

Boyer TD, Haskal ZJ. American Association for the Study of Liver Dis-
eases. The role of transjugular intrahepatic portosystemic shunt in the
management of portal hypertension. Hepatology 2005; 41: 386-400.
Papatheodoridis GV, Goulis J, Leandro G, Patch D, Burroughs AK.
Transjugular intrahepatic portosystemic shunt compared with endo-
scopic treatment for prevention of variceal rebleeding: a meta-analy-
sis. Hepatology 1999; 30: 612-622.

Norton ID, Andrews JC, Kamath PS. Management of ectopic varices.
Hepatology 1998; 28: 1154-1158.

Samaraweera RN, Feldman L, Widrich WC, Waltman A, Steinberg F,
Greenfield A, Srinivasan M, et al. Stomal varices: percutaneous
transhepatic embolization. Radiology 1989; 170: 779-782.

Toumeh KK, Girardot JD, Choo IW, Andrews JC, Cho KJ. Percuta-
neous transhepatic embolization as treatment for bleeding ileostomy
varices. Cardiovasc Intervent Radiol 1995; 18: 179-182.

Sans M, Llach J, Bordas JM, Andreu V, Reverter JC, Bosch J, Mondelo
F, et al. Thrombin and ethanolamine injection therapy in arresting un-
controlled bleeding from duodenal varices. Endoscopy 1996; 28: 403.
Vangeli M, Patch D, Terreni N, Tibballs J, Watkinson A, Davies N,
Burroughs AK. Bleeding ectopic varices-treatment with transjugular
intrahepatic porto-systemic shunt (TIPS) and embolization. J Hepatol
2004; 41: 560-566.

Vidal V, Joly L, Perreault P, Bouchard L, Lafortune M, Pomier-
Layrargues G. Usefulness of transjugular intrahepatic portosystemic
shunt in the management of bleeding ectopic varices in cirrhotic pa-
tients. Cardiovasc Intervent Radiol 2005; Nov 11 ePub.

Mezawa S, Homma H, Ohta H, Masuko E, Doi T, Miyanishi K, Takada
K, et al. Effect of transjugular intrahepatic portosystemic shunt for-
mation on portal hypertensive gastropathy and gastric circulation.
Am J Gastroenterol 2001; 96: 1155-1159.

Kamath PS, Lacerda M, Ahlquist DA, McKusick MA, Andrews JC,
Nagorney DA. Gastric mucosal responses to intrahepatic
portosystemic shunting in patients with cirrhosis. Gastroenterology
2000; 118: 905-911.

Urata J, Yamashita Y, Tsuchigame T, Hatanaka Y, Matsukawa T, Sumi
S, Matsuno Y, et al. The effects of transjugular intrahepatic
portosystemic shunt on portal hypertensive gastropathy. J
Gastroenterol Hepatol 1998; 13: 977-979.

Moore KP, Wong F, Gines P, Bernardi M, Ochs A, Salerno F, Angeli P,
et al. The management of ascites — Report on the consensus confer-
ence of the International Ascites Club. Hepatology 2003; 38: 258-266.
Gines P, Arroyo V, Quintero E, Planas R, Bory F, Cabrera J, Rimola
A, et al. Comparison of paracentesis and diuretics in the treatment of
cirrhosis with tense ascites. Result of a randomized study. Gastroen-
terology 1987; 93: 234-241.

Lebrec D, Giuily N, Hadenque A, Vilgrain V, Moreau R, Poynard T,
Gadano A et al. Transjugular intrahepatic portosystemic shunt: com-
parison with paracentesis in patients with cirrhosis and refractory
ascites: a randomized trial. J Hepatology 1996; 25: 135-144.
Rossle M, Ochs A, Gulberg V, Siegerstetter V, Holl J, Deibert P,
Olschewski M, et al. A comparison of paracentesis and transjugular
intrahepatic portosystemic shunting in patients with ascites. N Engl J
Med 2000; 342: 1701-1707.

Sanyal A, Gennings C, Reddy KR, Wong F, Kowdley K, Benner K,
McCashland T, Morowitz C and the North American Study for Treat-
ment of Refractory Ascites. A randomized controlled study of TIPS
versus large volume paracentesis in the treatment of refractory as-
cites. Gastroenterology 2003; 124: 634-643.



63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

71.

78.

79.

80.

F Wong. The use of TIPS in chronic liver disease 15

Gines P, Uriz J, Calahorra B, Garcia-Tsao, G, Kamath P, Ruiz del
Arbol L, Planas R, et al. Transjugular intrahepatic portosystemic shunt
versus repeated paracentesis plus intravenous albumin for refractory
ascites in cirrhosis. A multicenter randomized comparative study.
Gastroenterology 2002; 123: 1839-1847.

Wong W, Liu P, Blendis LM, Wong F. Renal sodium handling during
long-term follow-up and the effect of sodium loading in cirrhotic
patients treated with TIPS for refractory ascites. Am J Med 1999;
106: 315-322.

Allard JP, Chau J, Sandokji K, Blendis LM, Wong F. Effects of ascites
resolution after successful TIPS on nutrition in cirrhotic patients with
refractory ascites. Am J Gastroenterol 2001; 96: 2442-2447.
Campbell MS, Brensinger C, Sanyal AJ, Gennings C, Wong F, Kowdley
KV, Benner K, et al. Quality of life in refractory ascites: The changes
and impact following transjugular intrahepatic portosystemic shunt
versus medical therapy. Hepatology 2005; 42: 635-640.

Borchardt J, Smirnov A, Metchnik L, Malnick S. Lesson of the week:
Treating hepatic hydrothorax. BMJ 2003; 326; 751-752.

Strauss RM, Martin LG, Kaufman SL, Boyer TD. Transjugular intra-
hepatic portal systemic shunt (TIPS) for the management of symptom-
atic cirrhotic hydrothorax. Am J Gastroenterol 1994; 89: 1520-1522.
Gordon FD, Anastopoulos HT, Crenshaw W, Gilchrist B, McEniff N,
Falchuk KR, et al. The successful treatment of symptomatic, refrac-
tory hepatic hydrothorax with transjugular intrahepatic portosystemic
shunt. Hepatology 1997; 25: 1366-1369.

Siegerstetter V, Deibert P, Ochs A, Olschewski M, Blum HE, Rossle
M. Treatment of refractory hepatic hydrothorax with transjugular
intrahepatic portosystemic shunt: long-term results in 40 patients.
Eur J Gastroenterol Hepatol 2001; 13: 529-534.

Arroyo 'V, Gines P, Gerbes AL, Dudley FJ, Gentilini P, Laffi G, Reynolds
TB, et al. Definition and diagnostic criteria of refractory ascites and
hepatorenal syndrome in cirrhosis. Hepatology 1996; 23: 164-176.
Jalan R, Forrest EH, Redhead DN, Dillon JF, Hayes PC. Reduction
in renal blood flow following acute increase in the portal pressure:
evidence for the existence of a hepatorenal reflex in man? Gur 1997;
50: 664-170.

Brensing KA, Textor J, Perz J, Schiedermaier P, Raab P, Strunk H,
Klehr HU, et al. Long term outcome after transjugular intrahepatic
portosystemic stent-shunt in non-transplant cirrhotics with hepatorenal
syndrome: a phase Il study. Gur 2000; 47: 288-295.

Brensing KA, Textor J, Strunk H, Klehr HU, Schild H, Sauerbruch T.
Transjugular intrahepatic portosystemic stent-shunt for hepatorenal
syndrome. Lancet 1997; 349: 697-698.

Testino G, Ferro C, Sumberaz A, Messa P, Morelli N, Guadagni B,
Ardizzone G, et al. Type-2 hepatorenal syndrome and refractory as-
cites: role of transjugular intrahepatic portosystemic stent-shunt in
eighteen patients with advanced cirrhosis awaiting orthotopic liver
transplantation. Hepatogastroenterology 2003; 50: 1753-1755.
Spahr L, Fenyves D, Nguyen VV, Roy L, Legault L, Dufresne MP,
Pomier-Layrargues G. Improvement of hepatorenal syndrome by
transjugular intrahepatic portosystemic shunt. Am J Gastroenterol
1995; 90: 1169-1171.

Lake JR, Ring E, LaBerge J, Gordon R, Roberts J, Ascher N.
Transjugular intrahepatic portacaval stent shunts in patients with re-
nal insufficiency. Transplant Proc 1993; 25: 1766-1767.

Guevara M, Gines P, Bandi JC, Gilabert R, Sort P, Jimenez W, Garcia-
Pagan JC, et al. Transjugular intrahepatic portosystemic shunt in
hepatorenal syndrome: effects on renal function and vasoactive sys-
tems. Hepatology 1998; 28: 416-422.

Wong F, Pantea L, Sniderman K. Midodrine, octreotide, albumin,
and TIPS in selected patients with cirrhosis and type 1 hepatorenal
syndrome. Hepatology 2004; 40: 55-64.

Ludwig J, Hashimoto E, McGill DB, van Heerden JA. Classifi-
cation of hepatic venous outflow obstruction: ambiguous ter-
minology of the Budd-Chiari syndrome. Mayo Clin Proc 1990;
65: 51-55.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

Murad SD, Valla DC, de Groen PC, Zeitoun G, Hopmans J, Haagsma
EB, et al. Determinants of survival and the effect of portosystemic
shunting in patients with Budd-Chiari syndrome. Hepatology 2004;
39: 500-508.

Menon KVN, Shah V, Kamath PS. The Budd—Chiari Syndrome. N
Engl J Med 2004; 350: 578-585.

Rossle M, Olschewski M, Siegerstetter V, Berger E, Kurz K, Grandt
D. The Budd-Chiari syndrome: outcome after treatment with the
transjugular intrahepatic portosystemic shunt. Surgery 2004; 135:
394-403.

Attwell A, Ludkowski M, Nash R, Kugelmas M. Treatment of Budd-
Chiari syndrome in a liver transplant unit, the role of transjugular
intrahepatic porto-systemic shunt and liver transplantation. Aliment
Pharmacol Ther 2004; 20: 867-873.

Hernandez-Guerra M, Turnes J, Rubinstein P, Olliff S, Elias E, Bosch
J, Garcia-Pagan JC. PTFE-covered stents improve TIPS patency in
Budd-Chiari syndrome. Hepatology 2004; 40: 1197-1202.
Molmenti EP, Segev DL, Arepally A, Hong J, Thuluvath PJ, Rai R,
Klein AS. The utility of TIPS in the management of Budd-Chiari
syndrome. Ann Surg 2005; 241: 978-981.

Khuroo MS, Al-Suhabani H, Al-Sebayel M, Al Ashgar H, Dahab S,
Khan MQ, Khalaf HA. Budd-Chiari syndrome: long-term effect on
outcome with transjugular intrahepatic portosystemic shunt. J
Gastroenterol Hepatol 2005; 20: 1494-1502.

Eapen CE, Velissaris D, Heydtmann M, Gunson B, Olliff S, Elias E.
Favourable medium term outcome following hepatic vein re- ca-
nalization and/or TIPS for Budd Chiari syndrome. Gut 2005 Sep
20; ePub.

Perello A, Garcia-Pagan JC, Gilabert R, Suarez Y, Moitinho E,
Cervantes F, et al. TIPS is a useful long-term derivative therapy for
patients with Budd-Chiari syndrome uncontrolled by medical therapy.
Hepatology 2002; 35: 132-139.

Fallon MB, Abrams GA. Pulmonary dysfunction in chronic liver dis-
ease. Hepatology 2000; 32: 859-865.

Paramesh AS, Husain SZ, Shneider B, Guller J, Tokat I, Gondolesi
GE, et al. Improvement in hepatopulmonary syndrome after
transjugular intrahepatic portasystemic shunting: Case report and
review of literature. Pediatr Transplantation 2003; 7: 157-162.
Selim KM, Akriviadis EA, Zuckerman E, Chen D, Reynolds TB.
Transjugular intrahepatic portosystemic shunt: a successful treat-
ment for hepatopulmonary syndrome. Am J Gastroenterol 1998;
93: 455-458.

Lasch HM, Fried MW, Zacks SL, Odell P, Johnson MW, Gerber DA,
Sandhu FS, et al. Use of transjugular intrahepatic portosystemic shunt
as a bridge to liver transplantation in a patient with severe
hepatopulmonary syndrome. Liver Transpl 2001; 7: 147-149.
Chevallier P, Novelli L, Motamedi JP, Hastier P, Brunner P, Bruneton
JN. Hepatopulmonary syndrome successfully treated with transjugular
intrahepatic portosystemic shunt: a three-year follow-up. J Vasc Interv
Radiol 2004; 15: 647-648.

Membreno F, Baez AL, Pandula R, Walser E, Lau DT. Differences in
long-term survival after transjugular intrahepatic portosystemic shunt
for refractory ascites and variceal bleed. J Gastroenterol Hepatol 2005;
20: 474-481.

Ferral H, Gamboa P, Postoak DW, Albernaz VS, Young CR, Speeg
KV, McMahan CA. Survival after elective transjugular intrahepatic
portosystemic shunt creation: prediction with model for end-stage
liver disease score. Radiology 2004; 231: 231-236.

Chalasani N, Clark WS, Martin LG, Kamean J, Khan MA, Patel NH,
Boyer TD. Determinants of mortality in patients with advanced cir-
rhosis after transjugular intrahepatic portosystemic shunting. Gas-
troenterology 2000; 118: 138-144.

Schepke M, Roth F, Koch L, Heller J, Rabe C, Brensing KA,
Schiedermaier P, et al. Prognostic impact of renal impairment and
sodium imbalance in patients undergoing transjugular intrahepatic
portosystemic shunting for the prevention of variceal rebleeding.
Digestion 2003; 67: 146-153.



	The use of TIPS in chronic liver disease
	TIPS insertion
	Preparation
	The procedure
	Aftercare

	Complications
	Puncture and fistulae
	TIPS thrombosis
	TIPS stenosis
	Hepatic encephalopathy
	TIPS induced hemolysis
	TIPS infection
	Other complications

	Patient selection
	indications for TIPS insertion
	Related to portal hypertensive bleeding
	Acute variceal bleed

	Related to sodium and water retention of cirrhosis
	Refractory ascites
	Hepatic hydrothorax
	Hepatorenal syndrome

	Miscellaneous indications
	Budd-Chiari syndrome
	Hepatopulmonary syndrome

	Mortality

	Conclusions


