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Abstract

Purpose To assess the incidence, prognostic factors, and

clinical outcomes of hepatic encephalopathy (HE) after

transjugular intrahepatic portosystemic shunt (TIPS)

creation.

Materials and Methods In this single-institution retro-

spective study, 191 patients (m:f = 114:77, median age

54 years, median Model for End-Stage Liver Disease or

MELD score 14) who underwent TIPS creation between

1999 and 2013 were studied. Medical record review was

used to identify demographic characteristics, liver disease,

procedure, and outcome data. Post-TIPS HE within

30 days was defined by new mental status changes and was

graded according to the West Haven classification system.

The influence of data parameters on HE occurrence and

90-day mortality was assessed using binary logistic

regression.

Results TIPS was successfully created with hemody-

namic success in 99 % of cases. Median final PSG was

7 mmHg. HE incidence within 30 days was 42 % (81/191;

22 % de novo, 12 % stable, and 8 % worsening). Degrees

of HE included grade 1 (46 %), grade 2 (29 %), grade 3

(18 %), and grade 4 (7 %). Medical therapy typically

addressed HE, and shunt reduction was necessary in only

three cases. MELD score (P = 0.020) and age (P = 0.009)

were significantly associated with HE development on

multivariate analysis. Occurrence of de novo HE post-TIPS

did not associate with 90-day mortality (P = 0.400), in

contrast to worsening HE (P\ 0.001).

Conclusions The incidence of post-TIPS HE is non-triv-

ial, but symptoms are typically mild and medically man-

aged. HE rates are higher in older patients and those with

worse liver function and should be contemplated when

counseling on expected TIPS outcomes and post-procedure

course.

Keywords Hepatic encephalopathy (HE) � Transjugular
intrahepatic portosystemic shunt (TIPS) � Prognostic
factors � Clinical outcomes

Introduction

Hepatic encephalopathy (HE) is a well-known progressive

neural disorder associated with hepatic insufficiency [1].

The mechanism of HE is complex, involving overproduc-

tion of enteric neurotoxins from intestinal microflora,

reduced hepatic filtering due to liver dysfunction or vas-

cular shunting from the portal to systemic circulations, and

increased permeability of the blood–brain barrier [2, 3].

Effects range from mild behavioral change with shortened

attention, confusion, and somnolence to coma and death

[3]. HE occurs frequently after transjugular intrahepatic

portosystemic shunt (TIPS) procedures and represents an

important drawback of this otherwise valuable and life-

prolonging intervention, which has shown survival benefit

in the setting of both refractory variceal hemorrhage and

intractable ascites [4–6]. The complexity of HE is further

demonstrated by inconsistent clinical data regarding post-

TIPS incidence—estimated to range between 22 and

50 %—and associated risk factors [7–11], as well as
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impact on mortality [12, 13]. As a result, guidelines

regarding HE as a contraindication to TIPS are inconsistent

[5, 14], and factors influencing patient risk stratification are

unclear. Therefore, although post-TIPS HE has been

explored in several large studies [8, 11, 15], the present

investigation was undertaken with the purpose of providing

a detailed and contemporary assessment of the incidence,

prognostic factors, and clinical outcomes of HE after TIPS

creation in a large cohort of consecutive patients at a single

institution over a 13-year period.

Materials and Methods

Institutional review board approval was granted for this

study with waiver of consent for inclusion. Patients pro-

vided written informed consent for TIPS procedures.

Study Population

Electronic medical records for 270 consecutive patients

who underwent technically successful TIPS procedures

between November 1999 and April 2013 at a tertiary care,

academic university-affiliated hospital were identified

through review of the Division of Interventional Radiology

(IR) TIPS registry and were selected for possible retro-

spective study. Patients were excluded for inadequate

30-day clinical follow-up, including 10 patients who

underwent early liver transplantation, 43 patients who

expired, and an additional 26 patients without sufficiently

documented clinical assessment. Of the 43 patients exclu-

ded for 30-day mortality (mean survival time 9 days), the

most common causes of death were related to hemorrhage

(n = 16), liver failure (n = 9), or spontaneous bacterial

peritonitis (SBP) with sepsis (n = 6). The final study

cohort thus comprised 191 patients.

Procedure Indications and TIPS Protocol

TIPS creation was performed according to conventional

methods [16] for customary indications, including variceal

hemorrhage and medically refractory ascites. Venous

access was gained through the right jugular vein. Catheter

access into the right hepatic vein allowed performance of

free and wedged hepatic venography as well as intravas-

cular pressure measurement. A Rösch–Uchida transjugular

liver access set (Cook Medical Co., Bloomington, IN,

USA) was used to penetrate the liver for access to the right

portal vein. Catheterization, pressure measurement, and

balloon dilation of the hepatic parenchymal tract were

performed, followed by deployment of a 10- to 12-mm

Wallstent bare metal stent (Boston Scientific, Natick, MA,

USA) (used from 2000 to 2003) or 10-mm Viatorr covered

stent graft (W. L. Gore & Associates, Flagstaff AZ) (used

from 2004 to 2013) across the liver tract. Balloon dilation

was performed using a 7- to 10-mm balloon, followed by

shunt venography. Coil embolization of gastroesophageal

varices was performed at the discretion of the primary

operator. Following TIPS procedures, patients underwent

inpatient monitoring for 48–72 h and were then followed in

an outpatient hepatology clinic.

Measured Outcomes

Measured outcomes included first occurrence of HE within

30 days of TIPS procedures, associated factors, and impact

on survival. HE was defined as alteration in central nervous

system function due to hepatic insufficiency, as determined

clinically by the patient’s hepatologist. The presence or the

absence of HE, which was determined subjectively by the

patient’s hepatologist, was consistently noted in the med-

ical record and was used to identify patients who had post-

TIPS HE. However, the severity of HE was not routinely

noted in the medical record, and the determination of HE

grade was made as diligently as possible during data col-

lection according to the West Haven classification system

(Table 1) [1, 3]. The 30-day time interval was selected

because previous reports demonstrate that HE most fre-

quently develops within this post-TIPS time period [15, 17]

and because procedure-related adverse events are routinely

reported within the 30-day time frame [18].

All patient records were evaluated for occurrence of HE

post-TIPS, grade of HE, and time-to-event. De novo HE

referred to the subset of all post-TIPS HE patients who had

no prior history of clinically significant HE, whereas

worsened HE referred to the subset with post-TIPS HE at

least one grade worse than all prior events. A patient with a

history of HE without any HE manifestations at the time of

TIPS and who developed HE after TIPS was not considered

to have worsened HE unless HE grade post-TIPS exceeded

the historical HE grade pre-TIPS. Data acquired for asso-

ciated factors included use of empiric treatment (preemp-

tive peri-procedural HE medical therapy using lactulose,

rifaximin, or metronidazole in patients with no HE history),

Table 1 West Haven classification of HE [1, 3]

Grade Description

1 Mild confusion, trivial lack of awareness, shortened attention

span, slowing of ability to perform mental tasks

2 Lethargy or apathy, intermittent disorientation, deficits in

ability to perform mental tasks

3 Marked confusion, somnolence, inability to perform mental

tasks, gross disorientation

4 Coma unresponsive to stimuli

HE hepatic encephalopathy
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serum ammonia levels within 7 days prior to TIPS, previ-

ous history of SBP, total liver volume (quantified using

computed tomography or magnetic resonance imaging

volumetric analysis), previous HE history, presence or

absence of HE at the time of TIPS (immediate pre-intu-

bation data were utilized to assess HE status in intubated

patients), and pre- and post-TIPS HE medications. After

initiation of HE therapy, the effectiveness of HE treatment

was based on hepatologist documentation in the medical

record of HE symptom persistence or resolution.

Other outcome measures included TIPS technical results

and 90-day overall patient survival. TIPS hemodynamic

success was defined as reduction in the portosystemic

pressure gradient (PSG) to an absolute value B12 mmHg

[5, 14].

Statistical Analysis

Patient characteristics were reported using descriptive sta-

tistics as number (percent) or median (interquartile range).

Comparisons for categorical data were performed using the

Pearson’s chi-squared test or Fisher’s exact test. Compar-

isons for continuous nonparametric non-paired data sets

were performed using the Wilcoxon’s rank-sum test.

Multivariate binary logistic regression analysis was used to

assess the influence of demographic and anatomic factors,

liver disease scores, laboratory and clinical findings, and

procedure parameters on 30-day HE outcomes. For the

purposes of multivariate analysis, laboratory parameters

comprising the Child–Pugh and Model for End-Stage Liver

Disease (MELD) scores were not entered into the model if

these scores were inputted in order to avert multicolline-

arity phenomenon. Statistical analysis was performed with

SPSS, version 21 (SPSS Inc., Chicago, IL, USA). P values

B0.05 were considered statistically significant.

Results

Patients and TIPS Procedures

Patient demographics and liver disease characteristics are

summarized in Table 2. The majority of patients (94/191,

49 %) received TIPS due to variceal bleeding, which was

confirmed with upper endoscopy. Patients with recurrent or

refractory ascites and hepatic hydrothorax (92/191, 48 %)

had failed prior conventional treatment, including dietary

sodium and fluid restriction as well as diuretic therapy.

Five patients (3 %) with portal vein thrombus underwent

TIPS to prevent clot propagation in order to maintain liver

transplant candidacy. Thirty-eight of 191 (20 %) proce-

dures were urgent in nature.

TIPS hemodynamic success was achieved in 189/191

(99 %) patients. Covered stent grafts were used in 160/191

(84 %) cases, and variceal embolization was performed in

38/191 (20 %) procedures. Median pre- and post-TIPS

PSGs were 20 (range 16–24) and 7 (range 5–9) mmHg,

respectively. Median PSG reduction was 13 (range 10–16)

mmHg. Regarding procedure-related complications, two

patients (1 %) had ischemic hepatitis within 30 days,

defined by marked transient elevation in liver transaminase

levels, which recovered spontaneously within a few weeks.

HE Incidence

Encephalopathy data are summarized in Table 3. The

cumulative incidence of HE within 30 days of TIPS was

42 % (81/191). Twenty-two percent of patients had de

novo HE, 8 % had worsening HE, and the remaining 12 %

had stable HE. Median time to the first HE episode was

19 days; however, the worsening HE cohort developed HE

sooner, at approximately 14 days post-TIPS, but this was

not statistically different from de novo cases (P = 0.237).

HE grades were primarily mild (grade 1, 46 %) or mod-

erate (grade 2, 29 %).

Of the entire cohort, 91/191 (48 %) patients had prior

HE, but of these, only 39/91 (43 %) went on to develop HE

post-TIPS. Among the 91 patients with a pre-TIPS history

of HE, 28 (31 %) were grade 1, 12 (13 %) were grade 2, 11

(12 %) were grade 3, and 4 (4 %) were grade 4. Thirty-six

of 91 (40 %) patients did not have enough clinical infor-

mation in the electronic medical record to ascertain pre-

TIPS HE grade. Prior to TIPS, 54/91 (59 %) patients with

Table 2 Patient demographic data

Measure Entire cohort

Total 191

Age (years) 54 (48–60)

Gender

Male 114 (60 %)

Female 77 (40 %)

Liver disease etiology

Alcohol 57 (30 %)

HBV or HCV 51 (27 %)

Alcohol and viral 40 (21 %)

Other 43 (22 %)

Prior liver transplantation 13 (7 %)

MELD score 14 (11–19)

Child–Pugh score 9 (8–10)

Liver volume (mL) 1,526 (1,199–1,981)

Data presented as median (interquartile range) or number (%)

HBV hepatitis B virus, HCV hepatitis C virus, MELD Model for End-

Stage Liver Disease
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an HE history had been treated with lactulose alone, while

only 5 (5.5 %) were treated with lactulose and rifaximin.

The remaining patients were treated with lactulose and

metronidazole (n = 6, 6.5 %), metronidazole alone (n = 1,

1 %), neomycin alone (n = 1, 1 %), rifaximin alone

(n = 8, 9 %), or no medications (n = 16, 18 %). Twenty-

four of 54 (44 %) patients treated with lactulose developed

HE within 30 days of TIPS, while 2/5 (40 %) patients

treated with lactulose and rifaximin developed HE within

30 days of TIPS; the incidence of post-TIPS HE was not

statistically different between these groups (P[ 0.999).

Most patients with prior history of HE (85/91, 93 %)

received HE pharmacologic therapy at the time of TIPS,

compared to only 20/100 (20 %) of those without prior

history of HE who received empiric therapy. Of the 85

patients with a history of HE prior to TIPS and on medical

therapy, 76 (89.5 %) had no HE manifestations at the time

of TIPS, 8 (9.5 %) manifested some HE symptomatology

at the time of TIPS, and 1 (1 %) was intubated but had not

pre-intubation HE symptoms. Thirty-seven (44 %) of these

patients went on to have post-TIPS HE. Thirty-three of 37

(89 %) had no HE manifestations at the time of TIPS,

while 4/37 (11 %) had some HE symptoms at the time of

TIPS. Among these four patients, HE grades were 2, 2, 3,

and 4 pre-TIPS and 1, 2, 3, and 4 post-TIPS (all stable

HE).

Baseline ammonia levels were overall higher in patients

who developed de novo HE and lower in patients who

developed worsening HE (median 133 vs. 92 lg/dL),
though data were limited by small patient number and were

not statistically significant (P = 0.521).

Risk Factors for HE

Results of univariate and multivariate analysis of parame-

ters associated with HE are presented in Table 4. MELD

score[18 (58 vs. 37 %, P = 0.009) and patient age[65

(62 vs. 39 %, P = 0.020) were independently associated

with occurrence of HE on multivariate regression. New or

worsening HE was associated with age[65 (P = 0.023),

female gender (P = 0.015), and small liver volume

(P = 0.049) on univariate analysis, but was not confirmed

on multivariate analysis. No other measure showed asso-

ciation with HE post-TIPS.

Of note, there was no threshold PSG that predisposed

patients to greater HE risk. HE incidence was similar for

patients with a final PSG B5 versus [5 mmHg (21/50,

42 % vs. 59/139, 42 %; P = 0.956) and a final PSG B8

versus[8 mmHg (55/134, 41 % vs. 25/55, 46 %; 0.577).

Additionally, there was no threshold bilirubin level that

inclined patients to greater HE risk. HE incidence was

similar for patients with a baseline bilirubin level \2.0

versus C2.0 mg/dL (54/125, 43 % vs. 27/66, 41 %;

P = 0.761).

HE Treatment

Among the 81 patients who had post-TIPS HE, 70 (86.5 %)

were treated with lactulose, 6 (7.5 %) received lactulose

and rifaximin, 2 (2.5 %) were managed with lactulose and

metronidazole, 1 (1 %) was given only metronidazole, and

2 (2.5 %) were provided no medications. Among the 16

patients with worsening HE post-TIPS, 10 (62.5 %) had

been treated with lactulose pre-TIPS, 2 (12.5 %) received

lactulose and rifaximin before TIPS, and 4 (25 %) were on

no medications prior to TIPS. Following TIPS, 13 (81 %)

were treated with lactulose and 3 (19 %) received lactulose

and rifaximin.

TIPS Reduction or Occlusion

Patients with refractory or persistent HE despite medical

therapy were referred for TIPS reduction, which was per-

formed in 3/81 (4 %) patients. Only one of the three

patients had a history of pre-TIPS HE (grade 2), which was

successfully controlled with both lactulose and rifaximin;

none of the patients had HE at the time of TIPS. All the

three patients had undergone 10-mm Viatorr covered stent

graft TIPS, with a mean PSG reduction of 12 mmHg (from

19 mmHg pre-TIPS to 7 mmHg post-TIPS). Among these

three patients, all had first occurrence of HE within

3 weeks post-TIPS (on days 4, 11, and 19). The HE grades

post-TIPS were 1, 3 (in the patient with history of HE), and

4. Following TIPS, all three patients were treated with

lactulose, and one was treated with rifaximin, without

Table 3 HE data

Measure All HE De novo HE Worsening

HE

Number of patients 81 (42 %) 42 (22 %) 16 (8 %)

Time to HE (days) 19 (8–30) 19 (8–30) 14 (9–23)

HE grade 1 50 (46 %) 19 (45 %) 0 (0 %)

HE grade 2 31 (29 %) 12 (29 %) 6 (37 %)

HE grade 3 19 (18 %) 7 (17 %) 7 (44 %)

HE grade 4 8 (7 %) 4 (9 %) 3 (19 %)

Prior HE 39 (48 %) – –

Ammonia level (lg/
dL)a

100 (80–140) 133 (87–203) 92 (77–117)

Prior SBP 15 (19 %) 5 (12 %) 7 (44 %)

Empiric therapyb 11 (14 %) 11 (26 %) 0 (0 %)

HE hepatic encephalopathy, SBP spontaneous bacterial peritonitis
a Data only available in 40 patients, 20 of whom had HE (first col-

umn), six with de novo HE (second column), and four patients with

worsening HE (third column)
b Includes lactulose, rifaximin, or metronidazole received immedi-

ately pre- and post-TIPS procedure in patients with no HE history
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success. All three patients underwent technically successful

TIPS reduction using the bidirectionally adjustable reduc-

tion technique employing parallel stent and stent graft

deployment [19] (Fig. 1). Shunt reduction was performed

at 16, 36, and 308 days post-TIPS. One patient went on to

receive complete TIPS occlusion with a vascular plug due

to persistent HE following shunt reduction (shunt reduction

performed at post-TIPS day 36, and shunt occlusion per-

formed at post-TIPS day 64). At the time of TIPS reduc-

tion, the mean PSG increased by 5 mmHg (from 12 mmHg

pre-TIPS to 17 mmHg post-TIPS). All cases of HE

improved after reduction or occlusion with return of

baseline cognition level—with no HE—as determined by

the patient’s hepatologist.

HE Impact on Survival

Mortality between 30 and 90 days following TIPS creation

was 9 % (18/191). Patients presenting for refractory ascites

had 90-day mortality of 12 % (9/78), while patients pre-

senting for variceal hemorrhage had 90-day mortality of

10 % (9/94). Data on the association of post-TIPS HE and

90-day mortality are presented in Table 5. Occurrence of

post-TIPS HE was associated with an increased 90-day

mortality rate (19 vs. 3 %, P\ 0.001). Notably, however,

median MELD score was significantly higher in our HE

group (15 vs. 13, P = 0.040) and could account for this

difference. The association between HE and early mortality

remained true for those patients developing worsening HE

(P = 0.001), but not for those developing de novo HE

(P = 0.400).

Of note, TIPS urgency was not associated with a sta-

tistically significant increase in 90-day mortality (4/38,

11 % vs. 14/167, 8 %; P = 0.750) in the current series.

However, this is likely an anomalous outcome related to

exclusion of patients who did not meet at least 30-day

clinical follow-up: 43 patients who expired prior to 30 days

were excluded, and 21 (49 %) of these patients represented

urgent TIPS.

Discussion

HE is one of the most challenging adverse side effects of

the TIPS procedure. Despite its frequency in cirrhotic

patients, a clear understanding of its etiology and effect on

patient outcome is lacking [2]. While typically attributed

solely to portosystemic shunting, post-TIPS HE can be

Table 4 Associated factors for

post-TIPS HE

HE hepatic encephalopathy,

MELD Model for End-Stage

Liver Disease, SBP spontaneous

bacterial peritonitis, INR

international normalized ratio,

PSG portosystemic pressure

gradient
a Reported as medians for

continuous variables, or number

of patients for categorical

variables
b Includes lactulose, rifaximin,

or metronidazole received

immediately pre- and post-TIPS

procedure in patients with no

HE history
c Creatinine was not run in

multivariate analysis due to its

presence in the MELD score

Measurea HE No HE Univariate

P value

Multivariate

P value

Age ([65/B65 years) 18:63 11:99 0.023 0.009

Gender (male/female) 46:35 68:42 0.484

Liver disease (alcohol/other) 40:41 57:53 0.739

Indication (bleed/other) 36:45 56:54 0.377

Urgency (urgent/elective) 17:64 21:89 0.746

Stent (bare metal/covered) 16:65 15:95 0.257

Variceal embolization (yes/no) 22:85 16:66 0.967

Child–Pugh score 9 9 0.813

MELD score ([18/B18) 30:51 22:88 0.010 0.020

Prior HE (present/absent) 39:42 52:58 0.905

SBP history (present/absent) 15:66 16:94 0.462

Empiric therapy (yes/no)b 11:44 9:36 0.807

Baseline ammonia level (lg/dL) 100 85 0.251

Liver volume (mL) 1,458 1,578 0.176

Bilirubin (mg/dL) 1.6 1.4 0.534

INR 1.4 1.4 0.790

Creatinine (mg/dL)c 1.1 1.0 0.027 –

Platelet count (103/lL) 91 98 0.549

Sodium (mmol/L) 136 136 0.691

Albumin (g/dL) 2.5 2.6 0.584

Initial PSG (mmHg) 20 19 0.336

Final PSG (mmHg) 7 7 0.990

Portal venous flow (antegrade/retrograde) 52/94 29/57 0.617
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precipitated by abrupt change in portal perfusion, shunt

dysfunction, multiple hepatic re-interventions, and recur-

rent gastrointestinal bleeding or ascites [10, 11, 17, 20], but

can be attenuated by growing tolerance to blood ammonia

levels [17]. Studies also show that decreased hepatic

reserve—measured by liver volume—is associated with

poorer post-procedural course and decreased survival [21,

22]. Based upon the heterogeneity of the existing body of

the literature regarding the incidence, associated parame-

ters, and impact of HE post-TIPS, additional investigation

is needed to further elucidate clinical prognostic factors

and consequences of HE post-TIPS.

In the current study, a large cohort of TIPS patients was

analyzed for HE within 30 days of TIPS procedures.

Comparable to recent reports, overall HE incidence was

42 %, of which only half was de novo. HE developed about

2–3 weeks post-TIPS in de novo cases, but slightly earlier

in patients with prior history of HE. Cases were mostly

mild or moderate and amenable to medical management.

To this end, only 4 % of patients underwent TIPS reduction

or occlusion, which successfully controlled recalcitrant HE

when necessary. Nearly half of the patients in the study had

prior documented HE, most of which were maintained on

HE medical therapy prior to TIPS. The rate of HE post-

TIPS in this group was similar to that without prior HE,

which suggests that patients who are medically managed

do not have increased risk of HE post-TIPS compared to

those without prior history. While the current study did not

perform a one-to-one comparison, the results are in contrast

to a previous report, which found that prior HE predicted

post-TIPS HE and saw no improvement with prophylactic

therapy [23].

In examining factors associated with HE occurrence,

only worse liver function and older patient age were con-

nected with HE after TIPS. This result would be expected

based on prior knowledge that HE is a progressive illness

associated with hepatic dysfunction. While this result is

consistent with previous reports, other previously identified

associated factors, including prior HE, sodium level,

albumin level, Child–Pugh score, and stent type [7–11],

were not confirmed in our study. In cases of new or

worsening HE, female gender, older patient age, and

smaller liver volume were found to be associated factors,

cFig. 1 A 66-year-old man with new grade 4 HE following TIPS for

medically refractory ascites necessitating shunt reduction 308 days

later. Pre-reduction TIPS venogram (a) shows patent shunt (arrows)
with little antegrade intrahepatic portal venous filling (arrowheads);

PSG measured 11 mmHg. Fluoroscopic image (b) during shunt

reduction demonstrates parallel stent (black arrowhead) and covered

stent graft (white arrowheads) used for revision. Post-reduction TIPS

venogram (c) displays markedly reduced shunt caliber (arrowheads)

and improved antegrade intrahepatic portal venous filling (arrows);

PSG measured 24 mmHg and HE quickly resolved
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although not established on multivariate analysis. While

information about the clinical impact of gender association

with HE is lacking, smaller liver volume has previously

been shown to correlate with degree of cirrhosis and would

also intuitively relate with poor post-procedure course [24];

smaller liver volumes certainly predispose post-surgical

patients to liver insufficiency [25]. While not statistically

significant, the HE group had elevated baseline ammonia

and received more bare metal stents.

In our analysis, post-TIPS HE showed an association

with 90-day mortality; however, this was true only among

patients with worsening HE. Thus, healthier patients

without prior HE may not be at increased risk of early

mortality. This would suggest that HE might be more of a

marker of poor prognosis instead of a cause; those who

have suffered HE previously have overall more progressive

disease and are at increased risk of early mortality. This is

also supported by the finding that MELD score was a

strong predictor of post-TIPS HE and knowledge that

MELD score is an excellent predictor of early mortality

based on numerous prior reports [26–28].

There exists debate whether prior HE should be a major

concern when evaluating patients prior to TIPS. Some

authorities suggest that TIPS may be contraindicated in

patients with prior HE refractory to lactulose, especially in

the context of older age, diabetes, or hemodialysis [14].

However, TIPS may be the only suitable option for patients

with decompensated liver disease who have failed medical

management or may not be candidates for transplantation.

Our data, in which less than half of the patients with pre-

TIPS HE went on to develop post-TIPS HE, suggest that

prior HE history should not constitute an absolute contra-

indication to TIPS creation. More prospective studies are

needed to better understand which patients will benefit

most from receiving TIPS.

There are several limitations to this study. Data were

collected retrospectively from a single institution and were

non-randomized in nature. Patient treatment spanned the

course of a decade, for which there may be differences in

medical care and reporting. Development of HE was only

determined subjectively by the patient’s hepatologist and

was limited to information available in patient charts.

While the presence or absence of HE was consistently

noted in the medical record, charted details of patient

history and physical examination were used to grade HE,

which was not routinely classified by grade in the medical

record; despite the most attentive and meticulous efforts,

the grading of HE based on retrospective data is not ideal.

Lastly, all-cause mortality was assessed rather than liver-

specific mortality.

In summary, new or worsening HE can affect more than

one-third of patients undergoing TIPS for palliation of

portal hypertensive complications. Patients should be

counseled that most cases are mild or moderate, associated

with worse liver function and older age, and that refractory

cases can be effectively managed with TIPS reduction or

occlusion. Early mortality risk is not increased in individ-

uals without prior episodes of HE. Further studies are

needed to identify predictors of poor post-procedure course

and clinical impact of developing HE after TIPS.
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