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BACKGROUND: The typical resident in surgery in the US will not care for a patient with advanced portal
hypertension and will not participate in a portacaval shunt. The aim of this study is to compare
the number of transjugular intrahepatic portasystemic stent shunts (TIPS) with the number of
surgical shunts undertaken in the State of Florida and to assess whether these numbers are
consistent with today’s evidence-based medicine.

METHODS: We examined the database of the Agency for Health Care Administration of the State of Florida
from January 1, 2002, through September 30, 2005, for “intraabdominal venous shunt”
(ICD-9 code, 39.1). Data collected include “case mix,” “case severity,” length of stay, total gross
charges, and discharge status. Conclusions about longterm survival from a prospective random-
ized clinical trial comparing TIPS to surgical shunting were applied to this dataset to determine
if the relative frequency of TIPS application in Florida was supported by evidence-based
medicine.

RESULTS: TIPS was undertaken more than 12 times as often as surgical shunting (860 patients versus 70
patients). After TIPS versus surgical shunts, average length of stay and hospital charges were less,
but case mix, case severity, and in-hospital mortality (11.4% for each) were not different.
Applying survival data from a randomized trial comparing TIPS with surgical shunting to the
State of Florida database, 129 more people (p � 0.0001) would be alive at 2 years and 137 more
(p � 0.0001) would be alive at 5 years after shunting if surgical shunts had been used in lieu of
TIPS.

CONCLUSIONS: TIPS leads to shorter hospitalizations and reduced hospital charges and is applied in numbers
much greater than surgical shunts, despite evidence that suggests inferior longterm efficacy and
survival. Current application ofTIPS is not a result of evidence-based medicine, and application
of surgical shunting is encouraged. (J Am Coll Surg 2007;204:794–802. © 2007 by the
American College of Surgeons)

The typical surgeon-in-training in the US will not partici-
pate in a portacaval shunt during residency. During resi-
dency the typical surgeon-in-training will not care for a
patient with complications from advanced portal hyper-
tension, including variceal hemorrhage. Discussions of
portal hypertension and variceal bleeding among surgeons
are now either profoundly superfluous or more important
than ever.

Transjugular intrahepatic portasystemic stent shunt
(TIPS) has achieved widespread acceptance among non-
surgeons for control of variceal hemorrhage from cirrhosis.
Notably, acceptance of TIPS has occurred without clinical
trials documenting outcomes superior to outcomes after
surgical shunting. TIPS has seemingly gained acceptance
because of its easy availability, ability to provide immediate
portal decompression (and thereby palliate complications
of portal hypertension), and its inherent avoidance of an
intraabdominal operation. Although issues of shunt steno-
sis and occlusion after TIPS are well recognized, loss of
shunt function has been marginalized by promoting the
role of TIPS in providing a “bridge” to transplantation.
Hepatic dysfunction and progressive deterioration after
TIPS seem uniformly attributed to the underlying cirrhosis
and its cause. Attributing liver failure after TIPS to under-
lying cirrhosis without considering the portal hemody-
namic changes brought about by TIPS seems shortsighted.
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In sum, in the US, TIPS is popular, despite real limita-
tions in patency and preservation of liver function. Is
TIPS’s frequent application an appropriate use of a new
and evolving technology or an assault on evidence-based
medicine? To address this question in a scholarly manner,
we determined TIPS application in Florida through a pro-
spectively collected statewide database and, using data and
conclusions from trials comparing TIPS with surgical
shunts for control of variceal hemorrhage, predicted long-
term survival after TIPS and after surgical shunting, with
considerations of shunt function and efficacy. Our hypoth-
eses in undertaking this study were that TIPS is applied in
numbers considerably greater than surgical shunts and that
considerably more patients would be alive at 2 and 5 years
after shunting if surgical shunting were used in lieu of
TIPS.

METHODS
The US National Library of Medicine’s search service
(PubMed, available at: http://www.ncbi.nlm.nih.gov/
entrez) was searched for prospective trials of TIPS and for
trials comparing TIPS and surgical shunts. Search words of
“TIPS,” “portacaval shunts,” “portocaval shunts,” “opera-
tive surgical shunts,” “variceal bleeding,” and “portal de-
compression” were used alone and in combination. This
search led to 160 prospective studies of TIPS. Studies pub-
lished before 1999 were excluded to allow for the “learning
curve” with TIPS. Four reports of trials comparing TIPS
with surgical shunts were identified.1-4 One such trial came
from our institution.3

Concurrently, the database for the Agency for Health
Care Administration of the State of Florida was queried to
determine the number of patients undergoing portal de-
compression from January 1, 2003, through September 30,
2005. September 30, 2005, was the last date for which data
were available when the database was queried. Specifically,
the database was queried for patients using IDC-9 code
39.1 (ie, intraabdominal venous shunt).

Data collected included admitting and treating physi-
cians and their respective specialties, treating hospital, case
mix, case severity, length of stay, patient age, total gross
charges, and discharge status (ie, alive or dead). TIPS was
designated the shunt undertaken by treating physicians
specializing in radiology, interventional radiology, or inter-
nal medicine, although surgical shunts were assigned when
the treating physician was a surgeon. When questions
arose, treating physicians were contacted by telephone. If
an admitting physician and physician undertaking the de-
compressive procedure jointly cared for more than one pa-
tient, data were available only in summary form, preclud-
ing specific evaluation of each patient treated and limiting
some data presentation and statistical analyses. Case mix
was defined as the relative amount of resources that were
needed to treat the patient by the hospital. Case severity
was defined as the relative extent of complexity in treat-
ment and diagnosis of a patient and was codified as 1 (mi-
nor), 2 (moderate), 3 (major), or 4 (extreme). Survival
beyond hospital discharge was not available from the
Agency for Health Care Administration database.

Given the unavailability of longterm survival from the
Agency for Health Care Administration’s database, long-
term survival data were projected using a prospective ran-
domized trial undertaken in Florida that compared TIPS
with an operatively constructed small-diameter prosthetic
H-graft portacaval shunt in patients with generally severe
hepatic impairment.3 Ultimately, with considerations of
shunt patency and efficacy, conclusions from randomized
trials comparing TIPS with operatively constructed shunts
were applied to the dataset available from the Agency for
Health Care Administration to ascertain if application of
TIPS in Florida was a result of evidenced-based medicine.

Data, where appropriate, are presented as median
(mean � SD). Data were stored on a spreadsheet registry
(Microsoft Excel). Statistical comparisons were undertaken
with Tru Epistat (Epistat Services). Statistical significance
was assigned with 95% probability.

Table 1. Comparisons of Patients Undergoing TIPS or Surgical Shunts in Florida from January 1, 2003, through September
30, 2005

TIPS Surgical shunt

n 860 70
Case mix 3.968 (4.017 � 1.087) 3.968 (5.183 � 4.254)
Case severity 4 (3.54 � 0.61) 4 (3.43 � 0.87)
Length of stay (d) 7 (8.98 � 9.4)* 11.5 (19.41 � 26.2)
Hospital charges ($US) 53,461 (74,170 � 71,103)* 103,036 (208,946 � 292,148)
In-hospital deaths, n (%) 98 (11.4) 8 (11.4)

Values are median (mean � SD) except where indicated.
*Less than after surgical shunts, p � 0.01, Mann-Whitney U test.
TIPS, transjugular intrahepatic portasystemic stent shunt.
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RESULTS
Over 33 months, ending September 30, 2005, a total of
930 patients in Florida underwent portal decompression:
860 (92%) underwent TIPS and 70 (8%) underwent sur-
gical shunting. Case mix and case severity were not differ-
ent for patients undergoing TIPS or surgical shunting (Ta-
ble 1). Average length of hospitalization was longer after
surgical shunting than after TIPS (Table 1). Consistent
with length of stay data, average cost of in-hospital care was
greater after surgical shunting than after TIPS (Table 1).
Conversely, in-hospital mortality was identical after either
surgical shunting or TIPS (Table 1).

In a trial undertaken at our institution in Florida, TIPS
was compared with small-diameter (ie, 8 mm) prosthetic
H-graft portacaval shunt for its ability to palliate variceal
bleeding from portal hypertension and cirrhosis.3 This was
a trial of “all comers” or, stated differently, a trial of very
unselected patients, half of whom were of Child’s class C.
Additionally, the average Model End-Stage Liver Disease
(MELD) score was 14 in each arm of the trial. The small-
diameter prosthetic H-graft portacaval shunt led to im-
proved survival compared with TIPS (Table 2), even
though patients undergoing either shunt survived better
than predicted by MELD (Table 2).

If survival in the State of Florida after TIPS is predicted
using MELD and the data from this trial are extrapolated
to the dataset from the Agency for Health Care Adminis-
tration of the State of Florida, several survival predictions
can be made. Using MELD, of 860 patients undergoing
TIPS in Florida, 352 (41% of 860 patients) would be ex-
pected to be alive at 2 years (Table 3). Using actual survival
data from the randomized trial, after TIPS 456 patients
(53% of 860 patients) would be predicted to be alive at 2
years, and 267 patients (31% of 860 patients) would be
predicted to be alive at 5 years (Table 3). If patients under-
going TIPS had undergone small-diameter prosthetic
H-graft portacaval shunts instead, 585 patients (68% of
860 patients) would be predicted to be alive at 2 years, and
404 patients (47% of 860 patients) would be predicted to

be alive at 5 years (Table 3). Small-diameter prosthetic
H-graft portacaval shunts would result in significantly
more patients surviving at 2 (p � 0.0001) and 5 (p �
0.0001) years after shunting: 129 more patients at 2 years
and 137 more patients at 5 years. Small-diameter pros-
thetic H-graft portacaval shunts would improve survival by
28% at 2 years and by 51% at 5 years.

DISCUSSION
Application and refinement ofTIPS has changed treatment
paradigms for variceal bleeding, which results from portal
hypertension and cirrhosis. TIPS is not viewed as an insular
therapy by most. TIPS is generally applied with the inten-
tion of transplantation as later definitive therapy. Unfortu-
nately, this intention is too often an illusion. Many, if not
most, patients with variceal bleeding from portal hyperten-
sion and cirrhosis are not candidates for hepatic transplan-
tation, nor will they ever be. Economic forces, sociopsycho-
logic forces, and the realities of recidivism preclude many, if
not most, patients with variceal bleeding from undergoing
transplantation. There are real issues with organ availability
and best application of those organs available. As well, is-
sues with TIPS’s durability and efficacy impugn its appli-
cation. This study begins to gauge the disparity in applica-
tion of TIPS vis-à-vis surgical shunting and begins to gauge
the inappropriateness of this disparity.

TIPS is of indisputable value in the treatment of variceal
bleeding from portal hypertension and cirrhosis, but it is
not a panacea. Many series of TIPS purport encouraging
outcomes. Variceal bleeding is quite reliably controlled and
variceal rehemorrhage is not common with short-term fol-
lowup. TIPS has its issues; specifically, stent narrowing
with loss of portal decompression is common, and so are
stent thrombosis and occlusion. Vigilance is required to
maintain patency. Unfortunately, necessary health care and
followup is not often available to the medically disenfran-
chised or patients in rural areas or far from sophisticated
(ie, able) health-care providers. Progressive hepatic dys-

Table 2. Predicted and Actual Survival after TIPS or Small-Diameter Prosthetic H-Graft Portacaval Shunts1

3 months
(%)

6 months
(%)

12 months
(%)

24 months
(%)

60 months
(%)

TIPS
Predicted* 67 59 52 41 —
Actual† 77 71 64 53 31

HGPCS
Predicted† 68 60 54 43 —
Actual†‡ 79 79 74 68 47

*Predicted survival after Model End-Stage Liver Disease score can be modeled for up to 2 years.
†Actual survival is better than predicted survival, p � 0.001, Mantel-Haenszel chi-square.
‡Actual survival after HGPCS is superior to actual survival after TIPS, p � 0.001, Mantel-Haenszel chi-square.
HGPCS, H-graft portacaval shunts; TIPS, transjugular intrahepatic portasystemic stent shunt.
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function after TIPS is frequently noted and nearly univer-
sally ascribed to progression of the underlying cirrhosis
without due consideration of how TIPS alters portal hemo-
dynamics and nutrient hepatic blood flow.5-7

For patients undergoing portal decompression identi-
fied through the database of the Agency for Health Care
Administration, TIPS was applied much more often, more
than 12 times more often, than surgical shunts and led to
shorter and less-expensive hospitalizations.

Case mix and case severity were very similar for patients
undergoing TIPS or surgical shunting; in-hospital mortal-
ity after TIPS or surgical shunting was identical, although
patients were well matched. Identical mortality after shunt-
ing is a surprise, given that one of the advantages of TIPS is
that it is a less-invasive procedure. In this database, a per-
ceived advantage of TIPS is lost.

Use of survival data from our prospective trial seems fair,
given that the trial involved an unselected group of “all
comers.” The projected increased numbers of patients alive
at 2 and, especially, 5 years after surgical shunting is re-
markable and cannot be ignored.

There are obviously many holes in the tenet of this re-
port. At this time, better data do not exist. How many of
the patients in Florida undergoing TIPS during this time
period could have undergone surgical shunting? How
many were in extremis and, thereby, were believed not to be
candidates for a major intraabdominal operation? How
many had access to the surgical expertise to undertake
shunting? How many were in need of imminent transplan-
tation? Given the vagaries of this report, no definitive dec-
laration can be given on the appropriateness of the appli-
cation of TIPS in Florida, only on the relative frequency
with whichTIPS is applied relative to surgical shunting and
how that could impact longterm survival. Discussion and
debate can gather and appropriate changes can begin.

Studying the four trials comparing surgical shunting
with TIPS, many deductions can be made, some of which
have material impact on the implied conclusions of this
report. The first, published in 2000, compares TIPS with
distal splenorenal shunts.1 This prospective controlled trial
involved 67 male patients of Child’s class A or B, all of

whom suffered from alcoholic cirrhosis (Table 4). All pa-
tients had experienced variceal bleeding and had failed endo-
scopic therapy for definitive control. More than one-third of
patients had refractory ascites and more than one-third had at
least moderate renal dysfunction at the time of shunting.
Although there were no patients of Child’s class C by de-
scription, this was a reasonably unselected group of patients
with moderate hepatic dysfunction.

TIPS were placed to achieve a portasystemic gradient of
� 12 mmHg. Periprocedural mortality was � 10% and
2-year survival was quite good (Table 4). In this trial, TIPS
was more frequently complicated by shunt occlusion by 2
years after shunting and, as expected, was more often fol-
lowed by recurrent variceal hemorrhage (Table 4). Notably,
encephalopathy was more frequent after TIPS (43% versus
19% at 2 years after shunting, p � 0.05). Although with
the short-term followup through this trial, survival was not
impacted by the mode of shunting, the “Achilles heel” of
TIPS was apparent, namely, excessive shunt thrombosis
and occlusion with consequent variceal rebleeding. This
trial recommends distal splenorenal shunt as a superior
therapeutic option.

The second published trial comparing TIPS with surgi-
cal shunting was published in 20012 (Table 4). This retro-
spective case-controlled trial involved a relatively small
number of consecutive patients, of only Child’s-Pugh class
A or B, undergoingTIPS or 1 of 2 different types of surgical
shunts (30% underwent distal splenorenal shunts and 70%
underwent partially decompressing portacaval shunts). Pa-
tients were matched for Child’s-Pugh class, gender, age,
and cause of cirrhosis. Child’s-Pugh scores averaged just
under 8.0 for patients undergoing TIPS or surgical shunt-
ing. Cirrhosis was generally not caused by alcohol. All pa-
tients had experienced variceal bleeding and underwent
intervention electively. Followup was for up to 24 months
after shunting (Table 4).

Periprocedural mortality was 20% for patients undergo-
ing TIPS, but no differences in short-term or longterm
survival were noted in this small cohort of patients (Table
4). TIPS stent occlusion occurred in 60%, with an average
of 2.5 occurrences per patient. Occlusion of TIPS occurred

Table 3. Number of Patients Predicted to Be Alive after TIPS or if Small-Diameter Prosthetic H-Graft Portacaval Shunt Was
Applied versus TIPS*

TIPS HGPCS p

No. of shunts 860 860 —
2-year predicted survival (MELD),† n (%) 352 (41) 370 (43) NS
2-year predicted survival (actual),‡ n (%) 456 (53) 585 (68) � 0.0001
5-year predicted survival (actual),‡ n (%) 267 (31) 404 (47) � 0.0001

*Using predicted and actual survival data from a prospective randomized trial comparing TIPS and HGPCS.3
†Predicted survival using MELD and patient data supplied in randomized trial.3
‡Predicted survival using actual survival rates in randomized trial.3

HGPCS, H-graft portacaval shunts; MELD, Model End-Stage Liver Disease score; TIPS, transjugular intrahepatic portasystemic stent shunt.
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in more patients and more often than occlusion of the
surgical shunts (Table 4). Notably, rehospitalization was
significantly more frequent after TIPS (20 rehospitaliza-
tions for 9 patients) than after surgical shunts (3 rehospital-
izations for 2 patients) (p � 0.05). As well, the cost of care
with TIPS was greater, nearly double ($111, 573 versus
$61,934, p � 0.005), and resource consumption (eg, units
of red blood cells transfused) after TIPS was substantially
greater (55 U blood transfused versus 0 U, p � 0.001).

The third published trial comparing TIPS with surgical
shunting was published in 20064 (Table 4). This was a
multicenter randomized trial comparing TIPS with distal
splenorenal shunt in patients who had generally experienced
variceal hemorrhage. Patients were only of Child’s class A or B
and were more often of class A. Average MELD score for the
patients undergoing either shunt was � 10.0. Cirrhosis was
most often a result of alcohol (Table 4). The last patient was
entered into the trial 4 years before publication.

Variceal bleeding was well controlled by both shunts.
Variceal rehemorrhage occurred in a relatively small num-
ber of patients after shunting (Table 4). Periprocedural
mortality was not different between the therapies, and
2-year and 5-year survival was similar and admirable (Table
4). Shunt stenosis/occlusion was problematic after TIPS
(Table 4). Shunt stenosis and occlusion/thrombosis were
considerably more common after TIPS. Although initially
limiting costs of care, TIPS became the more expensive
therapy with time.

The fourth trial comparing TIPS with surgical shunting
has been referenced previously.3 In brief, this trial com-

pared two methods of direct partial portal decompression,
namely, TIPS, with small-diameter prosthetic H-graft por-
tacaval shunt. The patients in the trial were unselected.
Half of the patients were of Child’s class C (Table 4). Cir-
rhosis was generally from alcohol, and intractable ascites
and encephalopathy before shunting were relatively fre-
quent (Table 4). Patients undergoing one shunt or the
other were very well matched, and predicted survival up to
2 years after shunting was nearly identical for each shunt
(Table 2). Any differences in survival apparent after shunt-
ing in this trial could not have been because of a bias in
randomization.

After each shunt, patients experienced substantially bet-
ter survival than predicted by MELD (Table 2). Any dif-
ferences in survival after shunting should not be a result of
poor results associated with either shunt. Actual survival
after shunting substantially favored the small-diameter
prosthetic H-graft portacaval shunt for patients of Child’s
class A (53 � 40.1 months versus 41 � 39.3 months) and
for patients of Child’s class B (64 � 39.1 months versus
36 � 30.7 months, p � 0.05). Patients with MELD scores
� 13 lived considerably longer after small-diameter pros-
thetic H-graft portacaval shunts than after TIPS. Patients
in this randomized trial were more likely to experience
shunt stenosis/occlusion and variceal rehemorrhage after
TIPS (Table 4). Shunt failure, prospectively defined in this
trial, occurred sooner after TIPS, particularly for patients of
Child’s class A or Child’s class B. For patients with MELD
scores � 14, time to shunt failure was substantially superior
after small-diameter prosthetic H-graft portacaval shunts.

Table 4. Summary of Results from Four Trials Comparing TIPS with Surgical Shunting
Khaitiyar et al1 Henderson et al4 Helton et al2 Rosemurgy et al3

TIPS DSRS TIPS DSRS TIPS Shunt TIPS HGCPS

n 35 32 67 70 20 20 66 66
Cirrhosis from alcohol (%) 100 100 55 59 30 35 70 76
Class (%) All A/B

A 34 31 58 56 18 14
B 66 69 42 44 38 36
C — — — — — — 47 50

Preshunt ascites (%) 40 35 50 52 — — 70 68
Preshunt encephalopathy (%) 11 15 19 26 — — 29 18
Followup (mean � SD or

median) 887 � 189 d 45 mo 19 mo 23 mo 7.7 y 8.7 y
30-day mortality (%) 6 6 1 7 20 0 15 20
2-year survival (%) 80 81 88 81 80 90 53 68*
5-year survival (%) — — 61 62 — — 31 47*
Variceal rehemorrhage (%) 26 6* 11 6 50 5* 30 0*
Shunt stenosis (%) 69 6* 82 11* 60 10* 48 11*

*Better after surgical shunting, p � 0.05.
DSRS, distal splenorenal shunt; HGPCS, H-graft portacaval shunts; TIPS, transjugular intrahepatic portasystemic stent shunt.
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What conclusions can be drawn from these trials? TIPS
might or might not negatively impact survival after shunt-
ing for patients with moderate hepatic impairment but
does not hint at promoting it relative to surgical shunting.
TIPS is incontrovertibly plagued by narrowing, stenosis,
thrombosis, and occlusion. As an expected result, TIPS is
also incontrovertibly associated with shunt failure, namely,
control of or relief from variceal rebleeding. Covered stent
graphs have not notably impacted the problem of stent
patency, and they have not notably improved outcomes
after TIPS.8,9 Shunt dysfunction and rehemorrhage are the
causes of relatively increased resource consumption and
health-care expenses, which continue to increase dispa-
rately with increased duration of followup. Other studies
confirm this.10,11 As well, beyond dollars and cents, there
are other real costs attributable to TIPS. Some of these can
be measured and quantified, such as number of rehospital-
izations, number of ICU days, and units of red blood cells
transfused,2,4,10,11 although others cannot be, such as time
and opportunity costs.

Notably, TIPS is often presented as a “bridge” to trans-
plantation. In these trials comparing TIPS with surgical
shunting, hepatic transplantation was an uncommon result
after shunting, even after TIPS. When it was undertaken, it
was often done at a time distant to the time of shunting.3,4

Others have also noted the uncommon occurrence of he-
patic transplantation after surgical shunting.12,13 Orloff
and colleagues12 noted that only 19 (1.5%) of 1,300 pa-
tients after surgical shunting qualified for and underwent
hepatic transplantation. An additional 31 (2.4%) patients
were proposed for transplantation but were rejected be-
cause of concerns about recidivism, infection, IV drug
abuse, and other serious comorbidities.12 As well, trans-

plantation is uncommon after TIPS.6,14-16 Hence, the ap-
pellation of “illusion” to the intimation that TIPS is gener-
ally applied as a “bridge” to transplantation. To apply TIPS
widely for purposes of possible subsequent transplantation
seems almost contrived.

Are these trials comparing TIPS with surgical shunting
consistent with other reports that document clinical out-
comes after TIPS or surgical shunts? There are many such
reports documenting clinical outcomes after TIPS from
many centers across the world (Table 5). In terms of
periprocedural mortality, ability to complete the TIPS pro-
cedure, and early control of variceal bleeding, results after
TIPS in the trials comparing TIPS to surgical shunts are
better than or as good as the voluminous body of work
defining outcomes after TIPS. Many measures of longterm
outcomes denoted in the referenced trials comparing TIPS
with surgical shunting, unfortunately, are generally not of-
ten or well denoted in reports of clinical outcomes after
TIPS. In these reports, death after TIPS is generally felt to
be a result of the progression of the underlying hepatic
disease, with minimal consideration to the unique changes
of portal hemodynamics brought about by TIPS. Specifi-
cally, the relatively excess diversion of portal blood flow and
the relatively excess diminution of effective (ie, nutrient)
hepatic blood flow after TIPS is barely considered in ana-
lyzing death after TIPS. Diversion of nutrient hepatic
blood flow5,7 and propensity for loss of shunt function play
roles in the relatively poorer survival after TIPS. Notably,
survival after TIPS is often a lesser consideration than other
end points. Longterm survival has even been defined by 1
group as survival beyond 30 days after TIPS.16 The discrep-
ancy between the excellent “success rates” after TIPS and

Table 5. Representative Reports of Patients Undergoing TIPS
Zhuang et

al6 Tripathi et al15 Tripathi et al14 Membreno et al16

n 107 472 292 101
Technical success (%) 96 95 94 —
Class (%)

A 15 — — 7
B 33 — — 49
C 51 52 — 44

Periprocedural 30-day mortality (%) 22 27 14 19
Followup (mo), mean � SD 20 � 25.6 33 � 1.9 � 36 18
Early control of bleeding (%) 96 — — —
Rehemorrhage (%) 33 18 15 15
Stenosis/thrombosis (%) 52 (at � 2 y) 74 (at 2 y) 40 37
Interventions per patient 2.04 0.97 — —
Overall mortality (%) 45 60 54 (at 2 y) 40 (at 18 mo)
Liver transplantation (%) 9 9 8 4

TIPS, transjugular intrahepatic portasystemic stent shunt.
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the relatively high “funeral rates” of the patients being
treated has been pointed out.17

There are few contemporary series of surgical shunting
to compare with the results seen in trials comparing surgi-
cal shunting with TIPS. One recent report examined out-
comes after distal splenorenal shunts, occasionally (15%)
undertaken as salvage therapy for failing TIPS.13 This trial
of 119 Child’s class A or B patients documented a 30-day
mortality of 6 % and a 1-year survival rate of 86%. Variceal
rehemorrhage was uncommon (� 6%) after shunting.
Consistent with many other reports of portal decompres-
sion, liver transplantations were subsequently undertaken
in only 13% of patients, and only then at a mean of 5.1
years after shunting.

Small-diameter prosthetic H-graft portacaval shunts
have been studied by others.18 In a small number of pa-
tients, this shunt was associated with a cumulative 1-year
survival rate of 82%, with shunt failure leading to variceal
rehemorrhage in only 1 (6%) patient. In another similar
report, the small-diameter prosthetic H-graft portacaval
shunt was associated with a near 10% early mortality.19

Notably, the shunt universally controlled variceal bleeding
longterm (mean 40 months) with survival of all patients
after hospital discharge.19

The exclusions of surgeons in “state-of-art” care for pa-
tients with variceal bleeding because of portal hypertension
and cirrhosis are documented by recent practice guidelines
from the American Association for the Study of Liver Dis-
eases.20 These guidelines recommend that “the decision to
perform a TIPS, especially in a high-risk patient, should be
reached by a team consisting of a gastroenterologist/
hepatologist, interventional radiologist, and, where appro-
priate, a transplant physician.” Surgeons are not specifically
mentioned in the guidelines and are not even considered in
the general text.20

In conclusion, is the application of TIPS in Florida a
result of evidence-based medicine? The evidence is that
TIPS does not seem to have reduced periprocedural mor-
tality, although it avoids an intraabdominal operation and
seems to have less “up-front” costs. The evidence is that
after hospital discharge, TIPS is irrefutably more often
plagued by shunt narrowing, stenosis, thrombosis, and oc-
clusion, and, thereby, variceal rehemorrhage. TIPS requires
more vigilance in followup and requires more surveillance.
The evidence is that longterm survival after TIPS is nega-
tively impacted by shunt patency, resource consumption,
and diversion of nutrient hepatic blood flow. The evidence
is that caring for patients after TIPS is more expensive, in
measurable and quantifiable parameters (eg, resource con-
sumption and dollars spent on health care) and in more
abstract, but no less real, parameters (eg, time and oppor-

tunity costs). Because all of this information is widely
available, the application of TIPS in Florida seems not
a result of evidence-based medicine.

Who should undergo TIPS? Patients needing a “bridge”
to imminent transplantation (ie, occurring in the next 6
months), for which they qualify. Patients with substantial
aortic valve stenosis and mitral valve regurgitation. Patients
who are morbidly obese or have a history of multiple pre-
vious celiotomies, particularly involving the right upper
quadrant. Patients with severe comorbidities, including
cardiorespiratory comorbidities. Otherwise, surgical
shunting should be the first-line therapy for patients with
or with a history of bleeding varices from portal hyperten-
sion and cirrhosis that are not amenable to or have failed
endoscopic therapy. Specifically, surgical shunting should
not be abandoned by the educators of tomorrow’s physi-
cians and surgeons. Educators of tomorrow’s physicians
and surgeons should not passively abjure surgical shunting
and should not abdicate our responsibilities to these
patients.

Author Contributions

Study conception and design: Rosemurgy, Cowgill, Zervos
Acquisition of data: Rosemurgy, Molloy, Thometz, Vil-

ladolid, Cowgill, Zervos
Analysis and interpretation of data: Rosemurgy, Molloy,

Thometz, Villadolid, Cowgill, Zervos
Drafting of manuscript: Rosemurgy, Molloy, Cowgill, Zer-

vos, Thometz, Villadolid
Critical revision: Rosemurgy, Cowgill, Zervos, Molloy,

Thometz, Villadolid

REFERENCES

1. Khaitiyar J, Luthra S, Prasad N, et al. Transjugular intrahepatic
portosystemic shunt versus distal splenorenal shunt—a compar-
ative study. Hepatogastroenterology 2000;47:492–497.

2. Helton S, Maves R, Wicks K, et al. Transjugular intrahepatic
portasystemic shunt vs. surgical shunt in good-risk cirrhotic
patients: a case-control comparison. Arch Surg 2001;136:17–
20.

3. Rosemurgy A, Bloomston M, Clark W, et al. H-graft portacaval
shunts versus TPS: Ten-year follow-up of a randomized trial
with comparison to predicted survivals. Ann Surg 2005;241:
238–246.

4. Henderson J, Boyer T, Kutner M, et al. Distal splenorenal shunt
versus transjugular intrahepatic portal systematic shunt for
variceal bleeding: a randomized trial. Gastroenterology 2006;
130:1643–1651.

5. Zervos E, Goode S, Rosemurgy A, et al. Small-diameter H-graft
portacaval shunt reduces portal flow yet maintains effective he-
patic blood flow. Am Surg 1998;64:71–76.

6. Zhuang Z, Teng G, Jeffery R, et al. Long-term results of quality
of life in patients treated with transjugular intrahepatic porto-
systemic shunts. AJR Am J Roentgenol 2002;179:1597–1603.

800 Rosemurgy et al TIPS in Florida J Am Coll Surg



7. Rosemurgy A, Thometz D, Zervos E, et al. Portal blood flow,
effective hepatic blood flow, and outcome after partial portal
decompression. J Surg Res 2004;117:64–70.

8. Hausegger K, Karnel F, Georgieva B, et al. Transjugular intrahe-
patic portosystemic shunt creation with the Viatorr expanded
polytetrafluoroethylene-covered stent-graft. J Vasc Interv Radiol
2004;15:239–248.

9. Maleux G, Nevens F, Wilmer A, et al. Early and long-term
clinical and radiological follow-up results of expanded-
polytetrafluoroethylene-covered stent-grafts for transjugular in-
trahepatic portosystemic shunt procedures. Eur Radiol 2004;14:
1842–1850.

10. Rosemurgy A, Bloomston P, Zervos E, et al. TIPS vs. H-graft
portacaval shunt in the management of bleeding varices: A cost-
benefit analysis. Surgery 1997;122:794–799.

11. Rosemurgy A, Zervos E, Bloomston M, et al. Postshunt resource
consumption favors small diameter prosthetic H-graft portaca-
val shunt over TIPS for patients with poor hepatic reserve. Ann
Surg 2003;6:820–825.

12. Orloff M, Orloff M, Girand B, et al. When is liver transplant
indicated in cirrhosis with bleeding varices? Transplant Proc
2001;33:1366.

13. Elwood D, Pomposelli J, Pomfret E, et al. Distal splenorenal
shunt: preferred treatment for recurrent variceal hemorrhage in
the patient with well-compensated cirrhosis. Arch Surg 2006;
141:385–388.

14. Tripathi D, Therapondos G, Jackson E, et al. The role of the
transjugular intrahepatic portosystemic stent shunt (TIPSS) in
the management of bleeding gastric varices: clinical and haemo-
dynamic correlations. Gut 2002;51:260–274.

15. Tripathi D, Helmy A, Macbeth K, et al. Ten years’ follow-up of
472 patients following transjugular intrahepatic portosystemic
stent-shunt insertion at a single centre. Eur J Gastroenterol
Hepatol 2004;16:9–18.

16. Membreno F, Baez A, Pandula R, et al. Differences in long-term
survival after transjugular intrahepatic portosystemic shunt for
refractory ascites and variceal bleed. Hepatology 2005;20:474–
481.

17. Bosch J. Salvage transjugular intrahepatic portosystemic shunt:
is it really life-saving? J Hepatol 2001;35:658–660.

18. Hillebrand D, Kojouri K, Cao S, et al. Small-diameter portaca-
val H-graft shunt: A paradigm shift back to surgical shunting in
the management of variceal bleeding in patients with preserved
liver function. Liver Transplant 2000;6:459–465.

19. He-Jie H, Ge-Liang X, Jian-Sheng L, et al. Small-diameter pros-
thetic H-graft portacaval shunts in the treatment of portal hy-
pertension. Chin Med J (Engl) 2004;117:185–188

20. Boyer T, Haskal Z. American Association for the Study of
Liver Diseases practice guidelines: the role of transjugular
intrahepatic portosystemic shunt creation in the manage-
ment of portal hypertension. J Vasc Interv Radiol
2005;16:615–629.

Discussion

J MICHAEL HENDERSON, MD (Cleveland, OH): Portal hyper-
tension used to be a hot topic at surgical meetings, and many papers
have been presented here at the Southern Surgical on this topic. It is

rare now that we see a paper on portal hypertension. We had a
historic paper from Miami last year, and Dr Rosemurgy puts portal
hypertension fair and square on the table today in the context of
TIPS versus surgical shunt. I will address three areas: the patient
population in this study, the methods and data analysis, and TIPS
dysfunction and costs.

The population database used in this study, the Florida Agency for
Healthcare Database, is not the same population as the trial group
you compare it to. TIPS is often done for intractable ascites, which is
a very different patient population from patients with variceal bleed-
ing. My first question is, did you pull out the TIPS patients in the
Florida Healthcare Database with a variceal bleeding as opposed to
those with more advanced disease who had intractable ascites as an
indication for TIPS? I think that is an important issue for the com-
parison that you have made. What your data does show is that TIPS
is being used 12 times more frequently than surgical shunts in Florida
for all indications for TIPS use.

Next, about the methods and data analysis, I think we need to
be cautious on how you extrapolate data from a single randomized
trial into this database. You could take other trials, such as ours,
which included Miami, and if you extrapolate from it, come up
with the opposite results. The two-year survival in Child’s A and
B patients in our study was 88% survival for TIPS patients, 81%
survival for distal shunt patients, both excellent outcomes, but in
fact slightly favoring TIPS. Again, the five-year data from our
study showed 61% and 62% survival in the two groups. So indeed
for Child’s A and B patients using these data, you would come up
with no difference if you extrapolate along the same lines you have
done in this analysis.

The other comment that I would make is that TIPS has changed a
lot in the last five years. Covered stents do better. The multicenter
randomized trial out of Europe showed a significant reduction in the
rates of stenosis. Rates of stenosis dropped to about a third seen with
bare stents. That is the big advantage that covered TIPS is showing in
this field.

There is an increased cost with the reintervention of TIPS. But, in
our multicenter study we presented a cost-effective analysis at the
recent liver meetings that has been submitted for publication. This
showed that in the initial couple of years the cost of TIPS was slightly
higher than the cost of distal splenorenal shunts, but at no point was
there a significant difference between the two groups. In fact, when
we did a cost-effective analysis, which includes the survival patterns
and quality-of-life data, the incremental cost-effectiveness ratios
showed a moderate benefit to TIPS rather than to distal splenal renal
shunt.

I would caution you in looking at this type of mixed data set with
a large administrative database and comparing it to a single center
randomized trial. I think if you took the two randomized trials and
applied the data from both of those for this type of analysis, you are
not going to come up with the same number of lives saved as you did
on the analysis you presented.

I make these comments with some reservations; I love doing shunt
surgery. There are some patients who benefit from it. It is very hard to
show benefits for the individual patient in these kinds of randomized
trials. Patients with excellent liver function, stable disease, with re-
fractive variceal bleeding, are still excellent candidates for decompres-
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