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PURPOSE

We aimed to retrospectively evaluate the long-term clinical and patency results after the place-
ment of transjugular intrahepatic portosystemic shunts (TIPS) using stent-graft. Many studies
show the clinical results and the patency follow-up of TIPS with stent-graft in the short and me-
dium term. However, few studies show long-term results.

METHODS

Between 2002 and 2016, TIPS with stent-grafts were placed in 132 patients. The median age was
59.5 years. The median Model for End-stage Liver Disease (MELD) score was 13, and 71% were
Child-Pugh B. Indications for TIPS were bleeding (83%) and ascites or hydrothorax (17%). The
technical and clinical success rates were calculated, as were the rates of patency, survival and
complications. The median follow-up period was 43 months.

RESULTS

The technical success rate was 98%, and the clinical success rates were 85% in patients with
indication for bleeding and 95% in patients with indication for ascites or hydrothorax. Primary
patency did not decrease from 66% after 6 years (95% confidence interval [Cl], 56.2%-75.8%) pri-
mary assisted patency remained stable at 87% after 6 years (95% Cl, 77.2%-96.8%) and second-
ary patency did not decrease from 98% after 4 years (95% Cl, 95.1%-100%). The median overall
survival was 42.8 months (95% Cl, 33.8-51.8 months). A total of 54 patients suffered some type of
complication, minor (28 patients) or major (26 patients), during the follow-up.

CONCLUSION

The clinical success rate was high. The choice of the maximum initial limit of portosystemic gradi-
ent and the diameter of the post-TIPS shunt, together with the number of shunt reductions, are
important to be able to compare results between publications. In our study, the patency rates did
not decrease after 6 years; hence, long-term follow-up of these patients may not be necessary.

ortal hypertension is a syndrome characterized by an increase in hydrostatic pres-

sure in the portal venous system; therefore, it can be caused by any disease that

increases resistance to blood flow at this level. In our environment, the most com-
mon cause of portal hypertension is liver cirrhosis, which is primarily caused by hepatitis
B and C, alcoholic liver disease, or a combination of these disorders. Complications due
to portal hypertension include acute hemorrhage caused by varicose veins, ascites, and
encephalopathy.

Transjugular intrahepatic portosystemic shunt (TIPS) is an effective intervention to de-
compress the portal venous system (1). The classic indications for TIPS are the secondary
prevention of the bleeding of the esophageal varices, second-line treatment for acute
refractory bleeding, and treatment for refractory ascites. Other indications include Budd-
Chiari syndrome, portal thrombosis, and hepatorenal syndrome (1, 2). Patients with cirrho-
sis and a TIPS on the liver transplant waiting list have a lower mortality rate than those
without a TIPS (3).

The first report of a TIPS procedure performed on a human using a bare-metal stent was
published in 1989 (4). However, this type of stent shows high levels of dysfunction attribut-
ed to acute thrombosis, pseudointimal hyperplasia secondary to the leakage of the bile
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ducts transected in the shunt lumen, and
intimal hyperplasia in the hepatic vein. To
avoid these problems, the stent-graft was
introduced in the early 2000s, representing
a major turning point that led to significant
improvements in patency rates (5-7).
Numerous publications have reported
the short- and medium-term results after
the placement of a TIPS with a stent-graft (5,
6,8-13), showing patency and survival rates
at 6, 12, and even 24 months. The objective
of this study was to evaluate the long-term
results of TIPS in daily clinical practice.

Methods

Study design and definitions

A total of 217 TIPSs were conducted in
our tertiary hospital between June 1992
and October 2016. A total of 132 TIPSs with
stent-graft performed between April 2002
and October 2016 were reviewed.

The study was approved by the Investi-
gation Board (approval number: Cl-261-18).

Using electronic medical records, fol-
low-up data were recorded to deter-
mine clinical success (i.e., the absence of
re-bleeding or refractory ascites) as well as
the overall survival and primary, primary as-
sisted, and secondary patency rates.

The definitions of the Quality Improve-

* TIPS are a very effective intervention to
decompress the portal venous system in
patients with liver cirrhosis, among other
diseases. Most common indications are sec-
ondary prevention of the bleeding of esoph-
ageal varices, second-line treatment in acute
refractory bleeding, and treatment of refrac-
tory ascites.

* TIPS have been used since 1989, but it was
not until the early 2000s, with the use of the
stent-graft, that there was a significant im-
provement in patency at short- and medi-
um-term rates.

* The aim of this study was to evaluate the
long-term clinical and patency results after
the placement of TIPS with stent-graft. We
performed 132 TIPS with a median follow-up
of 43 months, one of the longest among the
published studies.

* Patency rates in our study decreased in the
first years, as previously published. However,
none decreased after 6 years in our study.
Taking into account the progression over
time of our patency rates and those of other
publications, follow-up for the assessment
of patency is likely not necessary in the long
term.

ment Guidelines for Transjugular Intrahe-
patic Portosystemic Shunts, 2016 (14) were
followed. “Elective TIPS” denoted recurrent
varicose bleeding despite pharmacological
and endoscopic therapy as the indication
for TIPS, whereas “emergent TIPS” denoted
patients with uncontrollable bleeding de-
spite drugs and endoscopic treatment. We
noted whether emergent patients were in
hemorrhagic shock.

Technical success was defined as the
successful creation of a shunt between the
hepatic and portal venous system, and he-
modynamic success was defined when a
post-TIPS portosystemic gradient (PSG) <12
mmHg was achieved.

For patients with indications of bleeding
(e.g., hematemesis, rectal bleeding, and
bleeding from ostomies), clinical success
was defined as the absence of new epi-
sodes of bleeding as evidenced by clinical
signs during the follow-up period. For pa-
tients with indication for ascites, clinical
success was defined as the lack of the need
to use evacuating paracentesis (or thoraco-
centesis in the case of hepatic hydrothorax)
during the follow-up period.

Primary patency was defined as continu-
ous shunt patency with a PSG <12 mmHg
without any further intervention. The pri-
mary patency period ended with any inter-
vention to maintain the PSG <12 mmHg or
with shunt occlusion. Primary assisted pa-
tency was defined as continuous shunt pa-
tency, with or without further intervention.
Primary assisted patency period ended
with shunt occlusion. Secondary patency
was defined as shunt patency, with or with-
out prior shunt occlusion (15, 16).

Shunt dysfunction was defined as occlu-
sion or thrombosis on imaging; significant
stenosis suspected based on alterations on
Doppler ultrasound but confirmed via a ve-
nographic study; or when the PSG was >12
mmHg (9, 14, 17).

If an intervention to the TIPS was per-
formed after the day of the placement, then
it was considered as a revision of the TIPS
for all cases.

Complications were recorded as minor
or major according to the Quality Improve-
ment Guidelines for Transjugular Intrahe-
patic Portosystemic Shunts, 2016 (14). We
included hepatic encephalopathy as a com-
plication. Any degree of hepatic enceph-
alopathy that appeared at the time of the
TIPS until the end of the follow-up period
was recorded based on the data obtained
in the electronic medical record.

Demographics

The demographic data are shown in Table
1.The median follow-up time was 43 months
(range, 2 weeks to 14.5 years). One patient
presented with high gastrointestinal (GI)
bleeding and refractory ascites, but this con-
dition was recorded as “indication by bleed-
ing” because bleeding was the main symp-
tom. The Model for End-stage Liver Disease
(MELD) values of five patients were unavail-
able. Endoscopic treatment (bands, sclero-
therapy, or both) was performed between

Table 1. Demographic data of patients at the
time of TIPS placement

Characteristics n (%)
Sex (%)
Male 93 (70)
Female 39 (30)
Age (years), median (range) 59.5 (15-78)
Etiology of chronic liver disease
Alcohol abuse 69 (52)
Viral (HBV, HVC, HBV + HVC) 26 (20)
Mixed (viral + alcohol abuse) 19 (14)
Cryptogenetic 6 (4)
Autoimmune 5(4)
Budd-Chiari 4(3)
Primary biliary cirrhosis 3(2)
Pre-TIPS Child Pugh
A 25(19)
B 93 (71)
@ 12(9)
MELD, median (range) 13 (7-35)
Pre-TIPS encephalopathy 16(12)
Pre-TIPS portal thrombosis 20 (15)
Indication
Bleeding (high or low GlI) 110 (83)
Elective 56 (42)
Emergent 54 (41)
Hemorrhagic shock 18 (14)
Ascites (or hydrothorax) 22(17)

HBV, hepatitis B virus; HVC, hepatitis C virus; TIPS,
transjugular intrahepatic portosystemic shunt; MELD,
model for end-stage liver disease; Gl, gastrointestinal.

Long-term follow-up of TIPS with stent-graft « 347



0 and 12 times, with a median of two times,
before a TIPS procedure was performed for
patients with high Gl bleeding.

Regarding the medical histories of our
patients, we emphasize that three had a his-
tory of hepatocarcinoma, 12 had a history
of other neoplasms, and two had received
liver transplants.

Procedure

After obtaining informed consent, all TIPS
procedures were performed in an interven-
tional radiology room using standard tech-
nique (14) guided by ultrasound and fluo-
roscopy. The only modification was to place
a 5F “pig-tail” catheter in the inferior vena
cava to perform a cavography immediate-
ly before the stent-graft release to place it
in the ostium of the hepatic vein. Interven-
tional radiologists with 8-28 years of expe-
rience performed all of the procedures by
working in teams of two. The patients were
in deep sedation, except for unstable pa-
tients who had assisted respiration.

In all cases, a 10 mm VIATORR stent-graft
(the first “non-controlled expansion” ver-
sion) was used (WL Gore and Associates)
and opened to 8 mm. The stent-graft was
only opened to 10 mm if the post-TIPS PSG
was >12 mmHg. When splenoportal venous
thrombosis was observed, the stent-graft was
prolonged with a bare-metal stent 12 mm
in diameter (WALLSTENT, Boston Scientific).
The esophageal varices were embolized after
the creation of the TIPS, only if they were ob-
served on post-TIPS portography using 0.035-
inch metal coils (MReye coils, Cook Medical).
No anticoagulant or antiplatelet therapy was
administered during or after the procedure.

Follow-up
The follow-up protocol included a hemo-
dynamic study with portography 1 week af-

ter TIPS, and Doppler ultrasound performed
by an interventional radiologist at 1, 3, and
6 months as well as at 6-month intervals or
if clinical symptoms appeared. The sono-
graphic findings of the absence of Doppler
flow, abnormal velocity (<90 cm/s or >190
cm/s) or a significant change with respect
to the systolic peak of the previous ultra-
sound (>50 cm/s) were indications for he-
modynamic study and portography (9, 10,
18). When necessary, another stent, throm-
bolysis, thromboaspiration, varicose embo-
lization, or a combination therein was used.

Statistical analysis

The quantitative variables are presented
as medians and ranges. Descriptive statistics
was used to determine the demographic
characteristics of the population under study
and to check and correct erroneous entries
in the database. The overall survival as well
as the primary, primary assisted, and sec-
ondary patency rates were estimated using
the Kaplan-Meier method. The patients were
censored at the time of death, liver transplan-
tation, or the last follow-up date. Compari-
sons between the variables of interest were
performed using the log-rank test. ROC curve
analysis was used to obtain the optimal cut-
off value for overall survival (death event) and
to determine the cutoff value for the MELD
score. All of the P values presented are two-
tailed, and statistical significance was estab-
lished as P < 0.05. The statistical analyses were
performed with SPSS, version 20 (IBM Corp.).

Results

Pre-TIPS PSG was not recorded for 4 pa-
tients. The median pre-TIPS PSG was 21
mmHg (10-35 mmHg), and the median
post-TIPS PSG was 9 mmHg (2-23 mmHg).
The median reduction of PSG was 12 mmHg
(3-28 mmHg).

For 17 patients, the stent-graft was dilated
to 10 mm; 16 presented with bleeding: 7 had
recurrent bleeding (elective cases), and 9 had
uncontrollable bleeding (emergent cases).

In 6 of 20 patients with pre-TIPS portal
thrombosis, an additional stent was placed
(@ VIATORR in one patient and a WALLSTENT
in others). A tumor thrombus was found in
one patient later; therefore, two more VIA-
TORR stents and another WALLSTENT were
placed during subsequent revisions.

No significant differences were found in
the control of bleeding amongst patients in
whom varicose veins had been embolized
versus patients without varicose emboliza-
tion (P =0.24).

Technical success was achieved in 130
of the patients (98%) and hemodynamic
success in 116 (88%). A total of 115 of the
patients concluded with clinical success
(88%). The bleeding was controlled in 94
of the 110 patients who presented with
this symptom. In fact, bleeding was con-
trolled in 49 of the 54 patients in whom
we performed an elective TIPS; and in 44
of the 54 patients with an emergent TIPS.
Patients with an emergent TIPS due to
bleeding accompanied by hemorrhagic
shock presented with poorer clinical suc-
cess rates (61%) compared with those with
emergent TIPS due to bleeding but with-
out hemorrhagic shock (92%; P = 0.023).
Varicose embolization was performed in
42 patients (32%).

Clinical success was achieved in 21 of the
22 patients who presented with ascites or
hydrothorax.

Re-bleeding occurred after a TIPS was
placed in 16 patients (median, 10 months;
range, 0-61 months). Of these patients,
57% (n=9) had an episode of re-bleeding
during the first 2 years, and none had epi-
sodes of re-bleeding after 6 years.

Primary patency rate (%)

Primary assisted patency rate (%)

o 200 400 600 800 1000 1200 1400
Years after TIPS

T T T T T T T T
00 200 490 600 800 1000 1200 1400
Years after TIPS

Secondary patency rate (%)

00 2,00 400 6.00 800 10,00 12,00 1400

Years after TIPS

Figure 1. a-c. Primary (a), primary assisted (b) and secondary (c) patency rates.
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The primary, primary assisted and sec-
ondary patency rates are represented in
Fig. 1 and Table 2. No significant differences
were found with regard to primary patency
according to the pre-TIPS PSG (greater or

Overall survival (%)

T T T T T T
00 2,00 400 600 8.00 10,00 1200 1400
Years

Figure 2. Kaplan-Meier global survival curves.

less than 20 mmHg; P = 0.55) or between
the presence and absence and pre-TIPS
portal thrombosis (P=0.23).

The median overall survival was 42.8
months (95% confidence interval [Cl], 33.8-
51.8 months). Survival rates at 1, 2, 4, 6, 8, 10
and 12 years were 88%+7.8%, 67%+8.2%,
44%9.4%, 34%+9.2%, 28%+9%, 24%+9.4%
and 24%+9.4% (Fig. 2).

The mortality rate estimated at 30 days
was 8.4%. A total of 80 patients (61%) died
during the follow-up period. The cause of
death of 32 patients was related to liver dis-
ease; in 26 patients, it was related to tumors,
infections, or other conditions; and in 22
patients, the cause of death was unclear. Of
the 18 patients with emergent TIPS in hem-
orrhagic shock, 6 (34%) died during the first
30 days after the TIPS procedure.

Table 2. Actuarial primary, primary assisted and secondary patency rates at 1 through 12 years

Significant differences (P < 0.001) were
found in the overall survival rate between
patients under and over 60 years of age. The
median overall survival of the first group
was 78 months (95% Cl, 32-124 months),
whereas the median overall survival was 27
months in the second group (95% Cl, 10-44
months; Fig. 3a). Significant differences were
also found in the overall survival between
patients with Child-Pugh A and those with
Child-Pugh B or C (P = 0.019). Patients with
Child-Pugh A had a median overall surviv-
al of 96 months (95% Cl, 42-151 months),
whereas patients with Child-Pugh B or C had
a median overall survival of 35 months (95%
Cl, 24-47 months; Fig. 3b). No significant
differences were found amongst patients
with Child-Pugh A, B, or C when they were
analyzed separately (P=0.061). Patients with

1 year 2 years 4 years 6 years 8 years 10 years 12 years
Patients at risk® 132 69 60 25 17 9 4
Events® 28 3 5 1 0 0 0
Death® 28 5 16 6 4 2 0
Lost to follow-up? 1 0 1 1 1 1 0
End of study® 5 1 13 0 3 2 4
Transplantf 1 0 0 0 0 0 0
Primary patency (%)? 7774 74+8.2 66+9.8 63+10.8 63+10.8 63+10.8 63+10.8
Patients at risk® 132 81 72 34 24 13 6
Events® 4 0 2 2 0 0 0
Deathe 35 6 22 7 5 2 0
Lost to follow-up? 1 0 0 1 1 2 0
End of study® 9 3 14 0 4 3 6
Transplantf 2 0 0 0 1 0 0
Primary assisted patency (%)¢ 96+3.5 96+3.5 93+5.5 87+9.8 87+9.8 87+9.8 87+9.8
Patients at risk? 132 83 74 36 26 15 8
Events® 0 0 1 0 0 0 0
Deathe 35 6 23 9 5 2 0
Lost to follow-up 1 0 0 1 1 2 0
End of study® 10 3 14 0 4 3 8
Transplantf 3 0 0 0 1 0 0
Secondary patency (%)? 100 100 98+2.9 98+2.9 98+2.9 98+2.9 98+2.9

2Number of patients at risk of losing the primary, primary assisted and secondary patency at the beginning of each time period; "Number of patients that lost the patency

during each time period. ‘Number of patients that died during each time period; “Number of patients that were lost to follow-up during each time period. eNumber of pa-

tients that did not have a TIPS of more duration due to the study ending during the corresponding time period. Number of patients that received a transplant during each
time period; 9Actuarial patency rates at each time period and their corresponding 95% confidence intervals, estimated using the Kaplan-Meier method.
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Figure 3. a-c. Kaplan-Meier curves of overall survival grouped by age (a), Child-Pugh (b) and MELD (c).

Table 3. Findings and techniques performed in TIPS revisions

Table 4. Major and minor complications

Findings Incidence (%) Complications n

Total number of TIPS revisions 58 (100) Major (%) 21(16)
Finding in the revision Death 14
Occlusion 7(12) Accelerated liver failure 9
Stenosis 27 (47) Septic shock 3

High PSG 25 (43) Hemorrhagic shock 2

Only high PSG 24 (41) Pneumonia 7
Location of the stenosis Minor (%) 61 (46)
End of the suprahepatic vein 4(7) Encephalopathy 48

Half of the TIPS 1(2) Fever 7

Portal end 20 (34) Transient pulmonary edema 4
Multifocal 2(3) Acute transient renal failure 1
Technique performed in the revisions Nonobstructive jaundice 1
Angioplasty 46 (79)

Angioplasty + stent 10 (17) was performed for two patients during the
Creating a parallel TIPS 2(3) Of the 7 TIPS occlusions, 3 occurred in

TIPS, transjugular intrahepatic portosystemic shunt; PSG, portosystemic gradient.

Child-Pugh B showed a median overall sur-
vival of 35 months (95% Cl, 23-47 months),
whereas those with Child-Pugh C showed a
median overall survival of 3 months (95% Cl,
0-73 months). Likewise, significant differenc-
es were found with regard to patients with
MELD values <12 and those >12 (P=0.019).
Patients with MELD values <12 had a me-
dian overall survival of 56 months (95% Cl,
31-81 months), whereas patients with MELD
values >12 had a median overall survival of
30 months (95% Cl, 12-48 months; Fig. 3¢).
No significant differences in overall survival

were found amongst the different etiologies
of cirrhosis (P = 0.38), between the indica-
tions of TIPS (P = 0.97), amongst the number
of revisions made to the TIPS (0 or =1; P =
0.42), or between patients with and without
the loss of primary patency (P=0.15).

Shunt dysfunction occurred in 27 pa-
tients (36%). Revisions were performed
for 38 patients (29%), 10 (6%) of whom re-
quired between 2 and 6 revisions (Table 3).
Approximately 74% of the revisions were
performed during the first 2 years after the
TIPS procedure. Only varicose embolization

350. September-October 2019 - Diagnostic and Interventional Radiology

the same patient who had Budd-Chiari syn-
drome.

The associated complications according
to the Quality Improvement Guidelines for
Transjugular Intrahepatic Portosystemic
Shunts, 2016 (14) are shown in Table 4.

Twelve patients died during the first
days/weeks after the TIPS procedure. The
indications for TIPS were bleeding in the
context of emergent TIPS for 11 of the pa-
tients and hemorrhagic shock for 8 patients.

Three patients underwent TIPS reductions
due to severe encephalopathy. The indica-
tions for TIPS were ascites in two patients
and bleeding in the other (elective TIPS).

In our case series, no significant increase
was observed in the post-TIPS encephalop-
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athy rate based on the presence of pre-TIPS
encephalopathy (P = 0.42), and no signifi-
cant differences were found with regard to
post-TIPS encephalopathy depending on
the indications for TIPS (P = 0.48).

Five patients were lost to follow-up.
During the follow-up period, 4 patients
(3%) received a liver transplant, 13 (10%)
patients developed hepatocarcinoma, and
6 patients (4.5%) had other neoplasms.

Discussion

This study reviewed more than 14 years
of data with a median follow-up time of 43
months, corresponding to one of the lon-
gest published TIPS studies with stent-graft;
furthermore, it emphasizes the importance
of evaluating the long-term results of clin-
ical success, patency, survival, and compli-
cations in TIPS procedures with stent-grafts.

We measured the PSG at the time of the
TIPS procedure and a week after to ensure
that patients were discharged with a PSG
of <12 mmHg. This is the limit that defines
primary patency for us. We follow the same
protocol that we started with bare-metal
stent, which had more problems with early
thrombosis. We also know that PSG increas-
es a few days after TIPS and stabilizes after a
week. This finding has also been described
recently (19).

The clinical success rate of the patients
with ascites in our study (95%) was similar
to those reported in other studies (7, 8, 12,
18, 20). As recommended by the American
Association for the Study of Liver Diseases
(21) and published previously (20), the use
of a target PSG of 12 mmHg (and not of 8
mmHg) for patients with ascites did not
worsen the clinical success rates of our pa-
tients. Other studies also used 12 mmHg as
the target PSG to indicate a TIPS for patients
with either ascites or bleeding (19). Howev-
er, the number of patients with indications
for a TIPS due to ascites is low (22 patients,
17%) and not likely to be representative.

As has also been previously published
(22), our study did not find significant dif-
ferences in the control of bleeding between
patients who underwent varicose vein em-
bolization and those who did not (P = 0.24).
However, others have reported that the
occlusion of varicose veins after the com-
pletion of a TIPS procedure does reduce the
risk of re-bleeding (9, 23).

We observed that most stenoses in the
TIPS appeared at the end of the portal vein
and not at the end of the suprahepatic vein.

This observation is contrary to the findings
of other publications (8, 12). The finding of
less stenosis at the end of the suprahepat-
ic vein might be caused by the technical
variation of keeping a “pig-tail” catheter
in the inferior vena cava and performing a
cavography immediately before releasing
the stent-graft to fit into the ostium of the
hepatic vein. It is possible that less care was
taken with the portal end, where the wall
of the vein is more resistant to dilation. The
decision to post-dilate the shunt to 8 mm
instead of 10 mm may have also influenced
these results.

Shunt dysfunction in our series was high
(36%). We noted that the definition of shunt
dysfunction was vague in some studies (8,
17, 24), nor did they specify the exact pa-
rameters used to define TIPS dysfunction.
Other studies (10) based the definition only
on sonographic findings, unlike the current
study. Therefore, we believe that TIPS dys-
function rates are not comparable across
different studies.

The definitions of the different patency
types were also vague in many studies (6, 13,
17, 24), which referred only to the presence
of significant stenosis or an occlusion as the
definition of a loss of patency. In fact, the
Quality Improvement Guidelines for Trans-
jugular Intrahepatic Portosystemic Shunts,
2016 (14) state that the application of univer-
sal thresholds for different rates of results is
difficult, and each hospital should apply the
values required by their own program. Con-
sequently, our patency rates were only com-
pared with studies in which the definition for
patency was the same as ours (11, 20).

Our first-year primary patency is low
compared to other authors who use VIA-
TORR stent-grafts. Geeroms et al. (24) re-
ports a primary patency of over 80% after
follow-up periods of 5 and 10 years. Our
results are more similar to those of Weber
et al. (20) which uses exactly the same defi-
nitions for patency as we do. The differenc-
es in patency definitions with respect to
Geeroms et al. (24) may also be because
they opened the shunt to 10 mm in 58.5%
of their patients. Those patients showed
a significantly larger free interval of dys-
function (P =0.026), mainly in the first year.
However, they had to make a reduction of
the shunt due to TIPS-induced hepatic en-
cephalopathy in 16.3% of their patients. In
our hospital, the initial dilation of the VIA-
TORR stent-graft was always to 8 mm, only
increasing to 10 mm if the PSG was >12

mmHg. The result was that only 2.2% of the
patients required a shunt reduction due to
hepatic encephalopathy.

Despite the decrease in the patency rates
during the first years, none of the rates de-
creased after 6 years in our study, which
is similar to the findings of Geeroms et al.
(24), who did not observe any new shunt
dysfunction after a 5-year follow-up period.
Considering the progression over time of
our patency rates and those of other pub-
lications, a follow-up assessment of paten-
cy is most likely not necessary in the long
term, although it is necessary after 2 years,
as Weber et al. (20) reported in their study.

Some authors (15, 18) consider that long-
term follow-up with Doppler ultrasound is
unnecessary because of the high patency
rates of TIPS with stent-grafts and because
patients with TIPS patency are asymptom-
atic and become symptomatic in cases of
thrombosis. In fact, in our study, neither the
patency rates nor the clinical success rates
decreased after 6 years.

The survival rates of our patients were sim-
ilar to those of others published (7,9, 11, 12,
17,20, 24). Nevertheless, 61% of patients died
during the follow-up period, which is a high
percentage compared with other studies (7,
8, 18, 20). However, this figure is not relevant
because our follow-up period was longer.
Importantly, the cause of death in our series
was not related to liver disease in 20% of all
patients who died during follow-up; the post-
TIPS liver transplantation rate was only 3%;
and a high 30-day mortality rate (34%) was
presentamongst patients who underwent an
emergent TIPS and who suffered from hem-
orrhagic shock. These patients also showed
poorer clinical success rates than those with
emergent TIPS due to bleeding but without
hemorrhagic shock (6% vs. 92%).

The mortality rates in our sample were
significantly higher amongst older patients,
which corroborates previous reports (11,
17). However, other studies did not find sig-
nificant differences with regard to mortality
or patient age (12), or they found that it did
not affect the 90-day mortality rate (25).

We did not find significant differences in
mortality amongst our patients with regard
to the different etiologies of cirrhosis, cor-
roborating several previous studies (11, 12,
17); however, some authors have published
findings with higher survival rates concern-
ing patients with alcoholic cirrhosis (24).

The median MELD score in our sample
was similar to those published in other
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studies (6, 17, 18, 24). Patients with MELD
scores >15-18 should be informed of their
poor prognosis, and a TIPS procedure
should only be performed when other ther-
apeutic options are not available (1, 12). The
analyses of our data supports these claims,
because we found significant differences
with regard to the median survival between
patients with MELD scores >12 and <12.

The limitations of this study are consis-
tent with those of a retrospective study.
The lack of significant differences in sur-
vival found in our sample amongst the dif-
ferent etiologies of cirrhosis, indication for
TIPS, number of revisions made to the TIPS,
with or without primary patency might be
because of the sample size. This limitation
might also explain the fact that no signifi-
cant differences were found in the primary
patency of patients with or without pre-
TIPS portal thrombosis.

In conclusion, this study reports the long
follow-up of the clinical success, patency,
survival, and complications of patients with
TIPS and stent-grafts. A post-TIPS PSG limit
should be chosen for the entire follow-up.
The most frequent in the published articles
is <12 mmHg, as is our case. It is important
to do a hemodynamic study and portogra-
phy a week after TIPS, as justified by previ-
ously published literature (19), and corrob-
orated with our observations. Depending
on the results of this follow-up, a first shunt
angioplasty may be required, therefore de-
creasing primary patency. An important
decision is to choose between opening the
VIATORR stent-graft to 8 mm or to 10 mm.
With a diameter of 8 mm the primary paten-
cy will decrease, but less shunt reductions
will be necessary. The follow-up protocol
can include a Doppler ultrasound at 1, 3,
and 6 months after TIPS; and at 6-months
intervals or if clinical symptoms appear. This
follow-up should last up to 5-6 years, after
which the patency rates remain stable.
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