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Since 1988, transjugular intrahepatic portosystemic shunt (TIPS) has been an effective therapy for portal hyper-

tension in many settings. Thanks to continuous technical improvements and a wiser selection of patients, excel-

lent results have been achieved with this therapeutic strategy. The historical indications for TIPS placement, in

the context of liver cirrhosis, such as refractory ascites and variceal bleeding are now well established and known.

However, in recent years, new indications are emerging. These have been investigated and approved in some

studies but are not yet included in guidelines and clinical practice. This review aims to highlight what is new

for the role of TIPS in portal vein thrombosis (especially in patients awaiting liver transplantation), in recurrent

ascites and not only refractory ascites, as a neoadjuvant therapy before abdominal surgery and, finally, in the

setting of noncirrhotic portal hypertension. All these new aspects are addressed in this review with a critical

approach based on the literature revision and clinical practice. Future research is needed to explore and validate
the new role of TIPS in these scenarios. (J Crin Exp HepaToL 2023;13:794-803)

he transjugular intrahepatic portosystemic shunt

(TIPS) is an artificial channel within the liver that es-

tablishes communication between the inflow portal
vein and the outflow hepatic vein. The first successful TIPS
insertions were performed in 1988 at the University of Frei-
burg, and it has since become the standard of care for certain
complications of liver cirrhosis." However, it was not a pro-
cess without its setbacks. TIPS dysfunction due to throm-
bosis or intimal hyperplasia and subsequent graft stenosis
or complete occlusion limited the use of bare grafts by lead-
ing to a clinical relapse of portal hypertensive (PH) compli-
cations.” Polytetrafluoroethylene (PTFE)-covered stent graft
reduced the rates of TIPS dysfunction, and it was the single
most important factor allowing the widespread use of TIPS
in the clinical practice. Currently, refractory ascites (RefA)
and variceal bleeding are routine indications for TIPS place-
ment in the context of liver cirrhosis. Importantly, PTFE-
covered stent grafts allowed new indications to emerge as
well. However, there is currently no recommendation in
the clinical practice guidelines for or against using TIPS in
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these clinical settings. Therefore, this review aimed to high-
light what is new for the role of TIPS in portal vein throm-
bosis (PVT; especially in patients awaiting liver
transplantation), in recurrent ascites (RecA), or as neoadju-
vant therapy before abdominal surgery, and finally, in the
setting of noncirrhotic PH. All these new aspects are ad-
dressed in this review with a critical approach based on
the literature revision and clinical practice. Future research
is needed to explore and validate the role of TIPS in these
new scenarios (Figure 1).

CURRENT INDICATIONS AND
CONTRAINDICATIONS

TIPS is an intrahepatic shunt that connects the portal cir-
culation to the systemic one, reducing the pressures that
insist on the portal system. It is an interventional radiology
procedure, which should be performed only in third-level
centers that have matured experience of the procedure
and possible complications. The classic procedure consists
of the catheterization of one of the hepatic veins, achieved
by puncturing the internal jugular vein under ultrasound
guidance. The hepatic parenchyma is punctured until
one of the main branches of the portal vein is reached.
Then, it is possible to measure the portosystemic pressure
gradient between the portal circulation (indirectly) and the
inferior vena cava. Finally, through balloon dilatation, the
channel is created where the stent is positioned, which can
be further dilated as needed.

To date, there are no recent international guidelines on
the placement of TIPS. Based on the European guidelines
on decompensated cirrhosis and the Italian consensus on
the positioning of TIPS, it is possible to derive the
followings’g':
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Figure 1 New indications for TIPS. Abbreviation: TIPS, transjugular in-
trahepatic portosystemic shunt.

The classic indications for the placement of TIPS are as
follows:

e Refractory ascites, as it improves the control of ascites
and survival.

e Recurrent symptomatic hepatic hydrothorax

e Failed treatment of gastroesophageal varices with nonse-
lective beta-blockers (NSBBs) and variceal ligation

e Early preemptive covered TIPS (placed within 24-72 h)
in selected high-risk patients, such as those with Child
class C with score <14 or Child class B with active
bleeding

e Bridge treatment in patients listed for liver transplanta-
tion

e Transfusion-dependent Portal Hypertensive Gastropa-
thy (PHG) in whom NSBBs fail or are not tolerated

e Treatment of gastroesophageal varices type 2 or isolated
varices type 1 with TIPS placement with or without
embolization

e Hepatorenal syndrome type 2 associated to refractory/
recidivant ascites although there are no clear and defin-
itive data on this context.

e Failure of anticoagulation (AC) and mechanical revascu-
larization in Budd-Chiari syndrome (BCS) patients with
persistent ascites or other related complications

e Patients with porto-sinusoidal vascular disorder
(PSVD), when the same indications of the patient with
cirrhosis exist.

However, it should be considered that TIPS is a proced-
ure that causes substantial hemodynamic changes in pa-
tients with PH, particularly in patients with liver
cirrhosis. Therefore, this procedure is not without peripro-
cedural complications and long-term implications.

It is therefore necessary to consider the possible contra-
indications to the placement of TIPS. First of all, the first

limitation is the technical one. The placement of TIPS is
not always technically feasible. The absence of a vascular
access represents a technical contraindication to stent
placement although there are alternative techniques to
the classic one which can bypass the technical obstacle.
The presence of a portal cavernoma may make it impos-
sible to locate a vascular access, but in general, it is not
an absolute contraindication and each case must be stud-
ied individually.

The creation of a shunt that draws blood away from the
portal circulation could further worsen liver and kidney
function. For this reason, the presence of hepatic (total bili-
rubin >3 mg/ dL’ors g/ dL" and renal (creatinine >3 g/dL)
insufficiency could constitute a contraindication to TIPS.
Large quantities of portal blood are discharged directly
to the right heart and small pulmonary circulation. For
this reason, heart failure and the presence of high pulmo-
nary pressures (severe pulmonary hypertension, mPAP
>45 mmHg) are perhaps the only absolute contraindica-
tions to TIPS placement. Finally, an active infection and
in particular an uncontrolled state of sepsis is a contrain-
dication to TIPS.

Both the choice of TIPS placement and its contraindica-
tion, however, should not be guided only by current guide-
lines but should be personalized for the individual patient
that we are treating.

In fact, more than looking at the single contraindica-
tions, the most important thing is to make a good selection
of patients, taking care of factors that may play a prog-
nostic role on the therapeutic success of TIPS placement
or on the development of complications.

Hepatic encephalopathy (HE) is the most frequent
complication after TIPS. It is usually transitory but can
affect quality of life and is associated with and increase
mortality.” For these reasons, previous episodes of HE or
the presence of covert HE must be considered before
TIPS placement. Moreover, the presence of sarcopenia is
considered a risk factor of the development of HE after
TIPS, and a complete nutritional assessment is recommen-
ded as part of a correct evaluation of the patient before the
TIPS placement.()

Over the years knowledge, management of complica-
tions and technical progress have been made in TIPS field,
making this therapeutic option widely used in the treat-
ment of complications of PH and allowing a continuous
expansion of indications even beyond the more conven-
tional ones.

RECURRENT ASCITES

Recently, a significant progress has been made in the un-
derstanding of underlying pathophysiological mecha-
nisms leading to liver cirrhosis decompensation. A
detailed description of ascites formation is beyond this re-
view's scope; however, the individual roles of PH, systemic
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inflammation, metabolic alterations, and mitochondrial
dysfunction are now widely acknowledged.”” The
development of ascites is an important milestone, while
about 20% of cirrhotic patients presenting with it die
within the first year following its manifestation.'’ Refrac-
tory ascites (RefA) is defined as ascites that cannot be
mobilized or the early recurrence of which (i.e., after
large-volume paracentesis) cannot be satisfactorily pre-
vented by medical therapy. However, there is no universally
accepted definition of RecA. Most frequently, it is defined
as ascites that recurs on at least three occasions within
12 months despite dietary sodium restriction and adequate
diuretic dosage.” The current practice for RecA control
(dietary sodium restriction, diuretics, and repeated large-
volume paracentesis with albumin infusion (LVP + A))
acts downstream of the pathogenic cascade, and it does
not improve the poor transplant-free survival. Therefore,
other approaches for its control have been widely sought
out, including TIPS placement, which is the only method
acting directly on the pathogenesis of ascites. The rationale
for this is to decrease the portal pressure and the filtration
into the peritoneal space to a volume which will be drained
by the lymphatic system. TIPS is an artificially created
low-resistance channel within the liver that establishes
communication between the inflow portal vein and the
outflow hepatic vein. Due to this nature, TIPS placement
has immediate hemodynamic consequences. It results in
rapid blood shunting from the high-pressure portal vein
to the low-pressure inferior vena cava. In turn, blood
shunting causes a drop in portal pressure, increases heart
preload, and ultimately improves cardiac output.12 b
The improved cardiac output, however, attenuates
compensatory mechanisms (such as systemic vascular
resistance), so that the mean arterial pressure remains
unchanged early after TIPS plau:ement.16 Despite that,
following TIPS insertion, blood redistribution and
increased effective arterial blood volume improves renal
perfusion and reduce both plasma aldosterone levels and
plasma renin activity, altogether resulting in an improved
urinary sodium excretion and ascites control.” However,
most of the aforementioned evidence comes from patients
with either RefA only or from highly heterogeneous popu-
lations of patients. Given the plausible pathophysiological
background, we can presume a similar impact of TIPS
insertion on hemodynamics and kidney function in pa-
tients with RecA although the evidence supporting it is still
missing. On the other side, most of the studies that showed
a survival benefit for TIPS were those that included a sig-
nificant percentage of patients with only RecA."® Further-
more, Shen et al. showed that early placement of TIPS
appears to be a cost-effective strategy for management of
specific patients with cirrhosis and RecA."” Even though
Li et al”™’ suggest that earlier TIPS placement improves
the overall prognosis, most of the randomized control tri-
als comparing the net benefit of TIPS insertion against
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LVP + A were performed in patients with RefA,”" ** and

only one was dedicated to those with RecA."” Bureau
et al. prospectively included 62 patients with RecA
randomly assigned to the TIPS group (n=29) or the
LVP + A group (n=33). They showed that 1-year
transplantation-free survival (TFS) was greater in the
TIPS group (93% vs. 52%, P = 0.003) and that the total
count of paracentesis was 32 and 320 in the TIPS and
LVP + A groups, respectively (P < 0.05). Importantly, no dif-
ference was observed in the probability of remaining free of
overt HE between the two groups (65%). These results sug-
gest that placing TIPS before the ascites gets refractory is
beneficial although they will have to be confirmed in larger
and adequately powered studies. On the other side, patient
selection for TIPS should also integrate extrahepatic fac-
tors that modify the prognosis following TIPS placement
as well. Deltenre et al. have recently reviewed these factors
in patients with RefA elsewhere.”” The impaired cardiac
reserve is one of the most important factors associated
with the worse prognosis of cirrhotic patients with ascites
following TIPS. As mentioned above, TIPS insertion is fol-
lowed by rapid blood shunting from the portal vein to the
inferior vena cava, which effectively increases heart preload.
Increased heart preload may unmask or worsen preexisting
cirrhotic cardiomyopathy or cardiomyopathy of other eti-
ology, effectively causing cardiac decompensation. Kidney
dysfunction is also associated with an unfavorable
response to TIPS placement, while preserved kidney func-
tion is required to achieve the elimination of ascites.”” In
the study by Bureau et al., TIPS and LVP + A groups had
well balanced MELD score and creatinine levels, but the in-
formation on cardiac reserve and sarcopenia was not pre-
sented.'* However, Vizzutti and colleagues concluded
that chances for a favorable response to TIPS insertion
decrease with age.”® Finally, a specific target in the reduc-
tion of HVPG is still controversial in patients with asci-
tes.””*® It is well known that the larger the diameter, the
larger volume of blood shifts from the portal vein to the
inferior vena cava, which translates into higher reduction
of HVPG on one side but higher risk of HE on the other.
Furthermore, the timing of the measurement needs to be
resolved as well, while it seems that measuring post-TIPS
HVPG the same day of the TIPS placement is less accu-
rate.”” Older studies have utilized bare-stent grafts and
PTFE-covered stent grafts for patients with RefA. Recently,
however, it has been shown that the new generation of
controlled expansion stent grafts improve ascites control
and survival even further compared to previous stent
grafts.30 In their study, Bureau et al. used legacy Viatorr
stents dilated to 8 mm and 10 mm according to hemody-
namic response (reduction of HVPG).'" Therefore, future
studies should focus on determining the most suitable
target in the reduction of HVPG and the timing of its mea-
surement and on further strengthening the evidence on
the benefit of controlled expansion stent grafts. To
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Table 1 Largest Studies on the Use of TIPS in Patients with Portal Vein Thrombosis.

HE post

Major
complications

Response

Patients PVT Technical feasibility

Type of work

Authors

TIPS
17%—29%

10%

79% (95% Cl: 67—

88%)

95% (95% Cl: 89-98%)

Complete PVT 46%;
Cavernoma 17%

Systematic review 399 (92% cirrhosis)

Rodrigues Susana G,

Aliment 2019'©

Velentin N Eur J

25%

0%

84.4% (Complete

73%)

86.7%

Very heterogeneous over
a long period of time

(1993-2016)

18 articles/abstracts

Systematic review

Gastroenterol Hepatol

2018%°

26%

3.4%

100% (Complete

89%)

88%"

Complete PVT 15.9%;
Cavernoma 21.6%

88 cirrhotics

Prospective

LvY, Am J Gastroenterol.

Observational Study

2021
Davis JPE. Clin Appl

17-25%

91-100% 0-17%

96-100%

Complete thrombosis 0—
35%; Cavernomatosis

0-46%

=148 patients

3 articles

Systematic review

Thromb Hemost

2019

HE, hepatic encephalopathy; PVT, portal vein thrombosis; TIPS, transjugular intrahepatic portosystemic shunt.

@Considering the whole group of TIPS examined in the study (197 TIPS + AC and 88 TIPS alone).
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conclude, Bureau et al. presented promising results of
TIPS positioning in cirrhotic patients with RecA with re-
gard to both ascites control and TFS as well as the inci-
dence of overt HE."* These results, however, remain to
be validated in external cohorts of patients. In real-world
clinical practice, it will be challenging to select suitable pa-
tients with RecA for TIPS placement because difficulties
will arise from the existence of several factors affecting
outcomes. On top of that, technical aspects of TIPS place-
ment will have to be resolved as well.

TIPS FOR PORTAL VEIN THROMBOSIS

Flow into the portal vein is greatly slowed in cirrhotic pa-
tients due to PH. As it is known, alterations in blood flow,
which are included in the Virchow triad, increase the risk
of thrombosis. In cirrhosis, the pathophysiology is
certainly more complicated and changes in the endothe-
lial layer and coagulations with rebalanced hemostasis
can also be observed. Overall, the risk of nonmalignant
portal vein thrombosis (PVT) in cirrhotic patients is
very high (from 0.6% to 16% depending on the stage of
liver disease)."’l’32 The impact of PVT in the natural his-
tory of cirrhotic patients is controversial.>>** However,
it has been widely demonstrated that this event is associ-
ated with a worse prognosis in patients on transplant
waiting list.”> *” The impact on the prognosis is linked
to the increased mortality in patients listed for liver
transplantation, to the surgical technical difficulties of
transplantation and for the increased recurrence of
thrombosis and the increased mortality in the post
transplantation period.” Complete PVT or the involve-
ment of superior mesenteric vein reduces the possibility
to perform portal-to-portal vein anastomosis, even if
other techniques are possible in order to overcome the
issue (e.g., reno-portal anastomosis).”’ Although the
data in the literature are not sufficient and are sometimes
conflicting, it is known that AC therapy must be used in
the first line for the treatment of PVT, with much higher
recanalization rates than in controls.”"** Partial throm-
bosis and the time of starting of therapy appear to be crit-
ical in obtaining a response.

In these situations, TIPS placement is becoming
increasingly used as a strategy to treat PVT before liver
transplantation. Indeed, several studies conducted over
the years in cirrhotic patients in which there was an indi-
cation to TIPS placement for other PH-related
reasons have shown that TIPS is often feasible and that
it led to good rates of resolution of thrombosis (see
Table 1). A recent prospective study evaluated the effect
of AC and TIPS placement in PVT, and both strategies
were found to be effective in achieving portal vein recan-
alization.”® A 2019 systematic review compared for the
first time the efficacy of AC and TIPS in the management
of PVT for the first time. Both choices were effective and
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safe with excellent recanalization rates (OR 6.00; IC95%:
2.38-15.07 for AC vs. OR 3.80; IC95%: 1.47-9.83 for
TIPS). This review also showed a significant increase in sur-
vival in patients treated with AC, which is not observed in
patients undergoing TIPS placement. The authors suggest
an antifibrotic effect of AC that may ameliorate liver dis-
ease, as demonstrated in experimental models; however,
in consideration of the many limitations of the review,
this statement make further studies on this topic neces-
sary.44 In a recent meta-analysis, the technical success
rate of TIPS placement in cirrhotics with portal throm-
bosis was 86.7% (95% CI = 78.6-92.1%)," while in a system-
atic review of 2019 on 399 patients (92% cirrhosis), it was
about 95% (95% CI: 89%-98%), despite the important het-
erogeneity of the group mainly due to the percentage of pa-
tients with cavernomatosis.”® The principal aspects to
consider before TIPS placement are thrombosis’ extension
(partial or total), presence of cavernomatosis, concomitant
clinical conditions (e.g., ascites, varices).”” Partial PVT
makes TIPS placement more feasible, while a complete
thrombosis or evolution to cavernomatosis can make the
radiological procedure impossible. However, even these
cases do not represent an absolute contraindication; if a
sufficiently large cavernoma vessel or a residual portal
vein lumen is visible, the procedure is considered feasible,
in highly specialized centers. Transsplenic or transhepatic
puncture have also been used for these more difficult cases,
and these techniques lead to near 100% success rates, mak-
ing liver transplant surgery feasible in initially excluded pa-
tients.”®" The use of portal vein collateral vessels should
be a second choice as it is associated with higher postpro-
cedural complication rates. Finally, the concomitance of
PH-related complications (ascites or GI varices) and PVT,
strengthen the indication for TIPS placement, as PVT res-
olution significantly reduce the PH-related complications,
improving disease control. There are no clear indications
on AC therapy after TIPS placement in PVT patients; how-
ever, the patency of the portal vein appears to be well
controlled by the stent even in the long term period and
post-TIPS AC therapy does not appear to be necessary, in
the absence of other indications for chronic AC (e.g.,
thrombophilia).”” In some cases, the rate of procedural
complications is not negligible (about 10%) although
also in this case, the data are affected by the heterogeneity
of the groups analyzed and the type of procedure (e.g.,
TIPS + thrombectomy has the highest rate of major adverse
events compare to TIPS alone, such as death, bleeding, he-
matoma).”® The rate of HE post-TIPS placement could be
lower than in patients who undergo TIPS for traditional
reasons (about 10%) for adaptive systems already present
in consideration of the previous thrombosis.”" In sum-
mary, larger and more prospective studies are needed to
analyze the effect of TIPS in the management of PVT;
currently, in clinical practice, the indication for TIPS place-
ment should be the treatment of chronic PVT that has not
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responded to anticoagulant therapy, especially in patients
on the waiting list for liver transplantation, as suggested by
European guidelines.52 The same recommendation is now
included in the new Baveno VII consensus for the first
time.””

PRESURGICAL TIPS PLACEMENT

It has long been known that cirrhotic patients undergoing
extrahepatic and hepatic surgery have a significantly
higher risk of peri and postoperative complications and
mortality (10-30% in various studies) compared to the gen-
eral population.‘;\%’54 This has been attributed to the type of
surgery, presence of comorbidities, and to various liver-
related factors mainly the grade of hepatic dysfunction
(usually assessed with Child-Pugh and Meld score) and
the presence of PH.>>>%°7°% Liver dysfunction and PH
affect the risks of bleeding and infection, the most com-
mon postoperative complications in patients with
cirrhosis.” Even though there are no strategies to improve
liver function before surgery, TIPS has been proposed to
resolve PH in the short term. This represents a nonstan-
dard indication for TIPS placement. In 2001, Azoulay
et al.>® were among the first to propose a two-step manage-
ment of cirrhotic patients with severe PH needing abdom-
inal surgery: decompression of the portal system by TIPS
followed by elective surgery. They analyzed seven cases of
patients otherwise not considered eligible for surgery for
the presence of complications of PH (history of variceal
bleeding, varices at risk of bleeding, or intractable ascites).
In the following years, technical progress in TIPS place-
ment and the advent of new types of stents made this ther-
apeutic intervention more feasible and indications wider.
In 2020, Schmitz et al.®® retrospectively showed how in
22 patients TIPS allowed successful abdominal operation
in 52.4% of patients with 30-day postoperative mortality
rate 0%. At variance, Vinet et al.®' showed, in a retrospective
comparative study, that preoperative TIPS placement did
not improve postoperative evolution after abdominal sur-
gery in cirrhotic patients with good or moderately
impaired liver function. Finally, in the study by Tabchouri
et al.®” even if no significant differences were found be-
tween TIPS and no-TIPS groups in terms of postoperative
complications and mortality, TIPS placement made sur-
gery feasible in 85% of 66 cirrhotic patients. This finding
points out that reasonable outcomes to consider in these
groups of patients are not only death and postoperative
complications but also the access to surgery (“TIPS risk/
surgery benefit”).”> The main limits in these studies are
the small number of patients, the retrospective design,
and the lack of a control group in some. They also lack a
precise definition of severe PH, without an HVPG measure-
ment that could allow objectiveness. In 2019, Reverter
et al.”* showed for the first time prospectively the prog-
nostic impact of HVPG on extrahepatic surgery in
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cirrhosis. HVPG resulted as a prognostic factor of 1-year
mortality in cirrhotic patients undergoing elective extrahe-
patic surgery. As the Baveno VII consensus highlighted,
HVPG values >16 mmHg are associated with a high risk
of short-term mortality after surgery and HVPG
>20 mmHg identify the patients at highest risk.”” We are
still far from having sufficient evidence to support a
routine TIPS placement before extrahepatic surgery,65
but it is important to know that this is a possible option
in patients with a high measurable risk. Furthermore, an
important gap still exists in literature about the optimum
timing of surgery after TIPS positioning. In the study by
Fares et al.,*° surgery was performed within a median of
25 days after TIPS while in the study by Gil et al.®” within
14-45 days. However, the timing is not well defined, and it
is unclear whether a reevaluation of HVPG after TIPS is
needed preliminarily to surgery. In conclusion, many fac-
tors surgery related (complexity and indication, oncolog-
ical vs. other), liver related (HVPG, liver function), and
presence of indications or contraindications for TIPS
placement could shift the balance toward one or the other
approach. Future multicentric studies are needed to better
select patients that can benefit from a neoadjuvant TIPS
before extrahepatic surgery.

TIPS IN VASCULAR LIVER DISEASE
Porto-sinusoidal Vascular Disorder (PSVD)

The term porto-sinusoidal vascular disorder (PSVD) refers
to a vascular liver disease characterized by typical histolog-
ical lesions involving the portal venules or sinusoids in
absence of cirrhosis occurring in patients with or without
signs of PH.®® To date, few studies investigating natural
history of PSVD exist, and most of them were conducted
on small series of patients due to the infrequency of the dis-
ease. Thus, a specific treatment of PSVD does not exist and
guidelines on vascular liver diseases still suggest to manage
PH occurring in patients with PSVD as PH occurring in pa-
tients with cirrhosis.”” The indications for TIPS placement
in PSVD and selection criteria of the patients should be
similar to those of cirrhosis: failure of endoscopic and
medical treatment in patients with gastroesophageal vari-
ceal bleeding and RefA.*””° In the setting of variceal
bleeding that represents the main complication of PSVD,
TIPS can be used in emergency, for control of acute variceal
bleeding in patients who failed to achieve hemostasis
despite endoscopic and medical treatment, and electively,
for the prevention of rebleeding in patients that received
and failed secondary prophylaxis. An observational study
conducted in China described that patients with PSVD
treated with TIPS placement for variceal bleeding had a
similar progression of PH (rebleeding and shunt disfunc-
tion) but a lower risk of complications of hepatic disease
and mortality compared to cirrhotic patients with similar
liver irnpairrner1t.71 The explanation may be that while

PH is marked in PSVD, the hepatocellular damage is
only minimal. Differently from cirrhosis, the histological
lesions, mainly involving the vascular system (portal ve-
nules and sinusoids), are not progressive and rarely lead
to liver insufficiency. The lower mortality rate due to vari-
ceal bleeding and bleeding-related complications in PSVD
patients than in cirrhotic may be explained by the reduced
hepatic impairment in PSVD patients as well. Bissonnette
et al., also described, in a retrospective multicenter study,
that TIPS is a valid option to treat complications of PH
in PSVD. In particular, good results in terms of mortality
and outcomes were obtained in PSVD patients without
relevant comorbidities or kidney failure with an 80% 2,5
years survival after the procedure.7Z Patients who had
both serum creatinine of 100 mol/L or more and a signif-
icant extrahepatic comorbidity had a high risk of death
compared to others who did not meet both criteria
(P < 0.001, log-rank test). Indeed, the authors underlined
the importance of an accurate selection of the patients to
submit to TIPS. PVT is a frequent complication of PSVD
occurring in up to 40% of the patients, with an incidence
higher than in patients with cirrhosis, probably because
of the high prevalence of prothrombotic conditions
together with the low portal vein velocity secondary to
PH. PVT and portal vein cavernoma may represent a tech-
nical issue that compromise the feasibility and the success
of TIPS placement being responsible for intraoperative fail-
ures and complications. Regnault et al. conducted a study
on 25 patients with PSVD submitted to TIPS with a 10-year
follow-up, and they confirmed the effectiveness of TIPS in
prevention of rebleeding but they suggested performing
TIPS earlier, possibly selecting PSVD patients at risk of cav-
ernoma (portal or portomesenteric thrombosis, etc.) to
avoid difficulties in the radiological approach.”” The role
of TIPS in patients at a high risk of variceal bleeding but,
at the same time, candidate to lifelong anticoagulant ther-
apy for PVT is still a topic to be discussed on a case-by-case
basis in centers of excellence.

TIPS insertion is considered also in refractory and
chronic ascites, but in this setting, it is associated with
elevated short-term mortality.72 Ascites represents a nonu-
sual characteristic of PSVD, probably its onset represents
a terminal phase of the disease, where the reduced blood
supply leads to hepatic atrophy and presence of extrahepatic
comorbidities (chronic kidney failure). Furthermore, in Reg-
nault’s monocentric study, the authors paid attention to
recurrence of ascites which is more typical in the long
term, especially using bare stents. Indeed, the presence of
RecA was around 40% using bare stents rather than covered
ones (10%). Overt HE represents a tangible complication of
TIPS placement also in PSVD patients, even if it is often
transient and responsive to medical therapy.72’73 In fact, as
reported by Nicoletti et al., in PSVD, HE occurrence is strictly
correlated to presence of portal systemic shunts, both spon-
taneous and iatrogenic.”* However, the incidence of overt
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HE after TIPS placementis significantly lower in PSVD than
in cirrhotic patients (14% vs. 32%).°” Finally, the authors
underlined that the rate of HE in PSVD was lower than
that reported in previous works (31-56%), probably an effect
of the use of covered 8 mm stents.

Budd-Chiari Syndrome

TIPS in Budd-Chiari syndrome (BCS) is a part of stepwise
therapeutic algorithm and appears as potential and curative
treatment. Primarily, it's indicated when medical therapy
with AC fails or hepatic vein interventions (angioplasty or
stenting) are not possible or unsuccessful, in case of an
acute presentation of the disease or in case of small hepatic
vessels BCS.>>”° Although there are no randomized trials on
TIPS placement in BCS, numerous observational and retro-
spective studies have documented very good long-term out-
comes and symptoms resolution. In particular, Sonovane
et al. showed that an important improvement in ascites,
gastrointestinal bleeding, and laboratory parameters about
renal and hepatic function was observed in patients affected
by BCS submitted to TIPS. Their encouraging results
confirmed the role of TIPS in therapeutic strategy of BCS
patients, showing fairly low mortality, and suggesting the
use of PTFE-covered stents rather than bare ones, as poten-
tially stent occlusion or dysfunction were lower. With the
accessibility of TIPS procedure, the need for liver transplan-
tation has been shown to decrease.”® Moreover, a study from
Germany demonstrated a survival rate of 92.3% in the TIPS
group and 75% in the liver transplantation group during a
median follow-up of 4 and 11.5 years, respectively.77 Despite
its success in this setting, the feasibility of TIPS in patients
with BCS may be more difficult than in cirrhotic patients
because of hepatic vein obstruction and severe complica-
tions, especially periprocedural. This is the reason why it's
better to refer these patients to centers of high expertise.78
Nowadays, the role of TIPS in the BCS is relevant, replacing
the surgical decompression of the portal system used until a
few years ago and acting as a “bridge” to liver transplanta-
tion. TIPS represents a much less invasive decompression
technique than surgery and is associated with fewer comor-
bidities and lower mortality.79 In conclusion, the role of
TIPS placement in BCS is even more relevant than in
cirrhotic and noncirrhotic PH representing a possible cura-
tive treatment: the elimination of the hepatic outflow
obstruction leads not only to the resolution of ascites and
other complications of the disease but also to the preven-
tion of a chronic liver damage and of the evolution to and
to cirrhosis.

DISCUSSION

TIPS is an interventional radiology procedure performed
for the first time in 1988 and since then widely used world-
wide for the treatment of the complications of PH in the
cirrhotic and noncirrhotic patients. Over the years, the
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use of TIPS has been limited, except in sporadic cases, to
the treatment of classic episodes of decompensation of
liver cirrhosis, such as esophageal varices and RefA. In
recent years, it has been found that its use in other indica-
tions, for the purpose of reducing PH, has also brought sig-
nificant benefits. TIPS positioning, by inducing a decrease
in PH, allows to reduce the risk of postsurgery liver decom-
pensation. This may increase the eligibility for surgery in
the treatment of extra hepatic intraabdominal tumors or
other relevant lifesaving operations. The indication of
TIPS before surgery has been focused only recently, and
the potential of TIPS for this purpose has been recognized
in important consensus (as in Baveno VII). TIPS has long
been thought to be infeasible in PVT. PVT can, on the con-
trary, be an indication for TIPS, as it is curative especially in
those patients who do not respond to AC therapy and in
those in whom the extension of the thrombosis would
compromise future liver transplant. Technical knowledge,
improved experience, and new skills, especially in expert
centers, have been obtained to overcome procedural
restrictions and to perform TIPS placements with success
even in presence of portal cavernoma. New alternative
TIPS procedures to obtain portal recanalization as a com-
bined approach through the suprahepatic veins and the
splenic vein following a percutaneous transsplenic punc-
ture have been proposed. The indication for TIPS has
also been extended to patients with noncirrhotic PH,
following the indications for liver cirrhosis and sometimes
with some specific clues (e.g., positioning of TIPS even for
mild ascites in patients with BCS as this is an indirect sign
of persistent obstruction to venous outflow). In this group
of patients, TIPS is followed by a lower complication rate as
liver function is generally preserved for a long time. Future
studies, thanks to the greater knowledge of this heteroge-
neous population, will be able to designate better the
role and timing of TIPS in these patients. Finally, the
role of TIPS is progressively changing not only in regard
to the indications but also of the better timing. An “earlier”
TIPS, in some settings, can improve patients outcome,
without waiting for the development of RefA or multiple
bleeding episodes unresponsive to endoscopic therapy.
The most recent revolution is precisely that of seeing in
TIPS not necessarily “a second choice” or a “rescue
therapy,” but a useful and safe tool that can modify the
natural history of PH.

FURTHER PERSPECTIVES

Given the small number of studies and data available, we are
still far from validating and easily applying these indications
of TIPS placement in everyday clinical practice. However,
these indications must be known, studied, and applied on
a case-by-case basis critically and in expert centers. Further
studies (prospective, randomized, multicentric) are awaited
to consolidate these indications and to be able to better
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understand not only what we know so far but also how far
we can go utilizing this important therapeutic tool.
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