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Purpose: Transjugular intrahepatic portosystemic shunt (TIPS) creation is most commonly
performed for patients with refractory ascites or variceal hemorrhage. While TIPS have also been
created prior to planned abdominal operation to decrease morbidity related to portal
hypertension, there are limited data supporting its effectiveness in that indication. The goal of
this study was to determine if preoperative TIPS creation allows for successful abdominal

operation with limited morbidity.

Methods: A retrospective review of records of 22 consecutive patients who underwent TIPS
creation for the specific indication of improving surgical candidacy, between 2011 and 2016,
was performed. Clinical and serologic data were obtained for 21 patients (one patient was
excluded since she was completely lost to follow up after TIPS creation). The primary endpoint
was whether patients underwent planned abdominal operation following TIPS. Operative
outcomes and reasons that patients failed to undergo planned operation were examined as
secondary endpoints. The mean age was 56.4 + 8.8 years, and the mean Child-Pugh and Model

for End-Stage Liver Disease (MELD) scores were 7.2 £ 1.5 and 11.9 + 4.3, respectively.

Results: TIPS creation was performed in all 21 patients with a thirty-day mortality rate of 9.5%.
Eleven patients (52.4%) subsequently underwent abdominal operation after which the thirty-day
postoperative mortality rate was 0%. One patient (9.1%) had major perioperative morbidity
related to portal hypertension and presented with surgical wound dehiscence and infection

requiring drain placement and antibiotic therapy.

Conclusions: In this population, TIPS allowed successful abdominal operation in the majority of
patients, with thirty-day TIPS mortality of 9.5%, no perioperative mortality, and 9.1% major

postoperative morbidity attributable to portal hypertension.
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Introduction

Transjugular intrahepatic portosystemic shunt (TIPS) creation is most commonly
performed for one of two indications: variceal hemorrhage or refractory ascites [1]. A third
indication that may lead to TIPS creation is portal decompression prior to planned abdominal
operation. Cirrhosis is a widely recognized predictor of operative morbidity and mortality, with a
recent systematic review indicating that cirrhotic patients undergoing any surgical procedure
have postoperative morbidity and thirty-day mortality rates of 30.1% and 11.6%, respectively
[2]. Patients with cirrhosis and concomitant portal hypertension have even greater operative
risks, which can be accurately assessed by Child-Pugh and model for end-stage liver disease
(MELD) scores [2, 3]. One recent study found that patients with portal hypertension undergoing
gastrointestinal surgery had a 6-fold increase in 30-day mortality rates compared to patients
without portal hypertension [4]. Some studies have indicated that portal decompression via
neoadjuvant TIPS can ameliorate operative risks and improve outcomes, while others describe
no benefit [5, 6, 7]. Definitive answers have been difficult to pinpoint due to the relative
infrequency of this indication for TIPS and the small sample sizes in the published literature. In
addition, the practicality of using TIPS to facilitate abdominal operation has yet to be examined
in the United States where non-alcoholic fatty liver disease (NAFLD) is the most common cause
of liver disease [8]. The goal of this study was to determine the percentage of patients who
underwent abdominal operation following preoperative TIPS creation and to understand the

relationship between preoperative TIPS and perioperative outcomes.

Materials and Methods
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This retrospective study was conducted at a single university medical center, was HIPAA
compliant and approved by the institutional review board. Patients who underwent TIPS creation
between 2011-2016 were identified through a database search, and these patients were further
stratified by indication for TIPS. Twenty-two patients underwent TIPS creation with the specific
goal of improving surgical candidacy. One patient for whom no follow up data were available

was excluded, yielding a final cohort of 21 patients.

Clinical and serologic data were collected for all patients. Patient demographics, liver
disease etiology, laboratory values, and physiologic measurements were recorded. Medical
history including the presence of varices, ascites, and encephalopathy was also taken into
consideration. Liver function was assessed using MELD and Child-Pugh scores. Clinical and

serologic data for all patients prior to TIPS is summarized in Table 1.

All patients had manifestations of portal hypertension prior to TIPS (varices, ascites, or
both). Patients were referred for TIPS creation specifically to improve their surgical candidacy
through decompression of varices (n=11) or reduction of ascites (n=10). Seven of these patients
did not have a history of variceal bleeding, but rather had varices noted on pre-operative
imaging. The planned abdominal operations included hernia repair (n=10), sleeve gastrectomy
(n=6), cholecystectomy (n=1), gastrectomy (n=1), esophagectomy (n=1), renal transplant (n=1),
and colectomy (n=1). Most of the operations planned to use an open approach (n=15), but

several operations were to be carried out using laparoscopic methods (n=6).

Records of patients undergoing the planned abdominal operation after TIPS were
examined for perioperative complications, and these were then divided into those related to
portal hypertension (ascites, variceal bleeding, etc.) and those that were unrelated. All of these

perioperative complications were then included in this study.
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The primary endpoint was whether patients underwent the planned abdominal operation
after TIPS, with failure simply being defined as not proceeding to the planned abdominal
operation. Reasons for failure to undergo the operation and outcomes of TIPS and abdominal

operation were examined as secondary endpoints.

Numerical results included in the tables below follow the format: mean + standard

deviation. Percentages, when relevant, are enclosed in parentheses.

Results

All 21 patients underwent TIPS creation as a preoperative measure. Patient characteristics
prior to TIPS are shown in Table 1. Pressure measurements were recorded during the procedure
for all but one patient (due to equipment failure). These values can be seen in Table 2. The mean
portosystemic gradient prior to TIPS was 14.3 mmHg; this was reduced to a mean of 4.9 mmHg

after TIPS creation.

Hepatic encephalopathy was increased in the cohort following TIPS insertion, with 7
patients (33.3%) experiencing new-onset symptoms within 30 days of the procedure. Thirty-day
mortality after TIPS was 9.5%. One patient died as a result of a transfusion related acute lung
injury three days after TIPS. The second patient died 16 days after TIPS from sepsis secondary
to complications of advanced sigmoid colon carcinoma. Neither death was directly attributable to

the TIPS procedure itself.

After a median follow-up time of 705 days, 11 of the 21 patients who underwent TIPS
creation had undergone the planned abdominal operation. Mean time between TIPS and
operation was 38.7 days (range= 0-156 days). There were no deaths within 30 days of the

abdominal operation. One patient (9.1%) had major perioperative morbidity related to portal
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hypertension and presented with wound dehiscence and infection (felt to be secondary to ascites)

following hernia repair.

Ten of the original 21 patients had not undergone the planned abdominal operation by the
median follow-up time of 705 days. Two of these patients died within 30 days of TIPS creation,
as mentioned previously. Two other patients that had TIPS placement for ascites reduction prior
to hernia repair did not proceed to the planned operation due to resolution of hernia symptoms

after the ascites resolved.

After TIPS, one patient had persistent hepatic encephalopathy requiring multiple
hospitalizations. This required a downsize of the TIPS, which unfortunately lead to recurrence of

the ascites. As a consequence, the patient was never able to be optimized for hernia repair.

Another patient was found to have multiple myeloma after TIPS creation and was no
longer considered a candidate for the initially planned surgery. One patient lived several hours
from the medical center and did not undergo operation due to documented transportation

concerns. In three cases it was unknown why the patient failed to undergo the planned operation.

Discussion

Cirrhotic patients with portal hypertension present a unique challenge and often have
comorbidities that complicate management. Operative intervention in this population has been
associated with higher incidence of hemorrhage, wound dehiscence, infection, and renal
dysfunction [9]. TIPS creation has been used as a method to improve surgical candidacy via

portal decompression but data regarding the risks and benefits of that intervention are limited.

Only a few studies have examined the effects of preoperative TIPS placement. Vinet et

al. found no benefit to preoperative TIPS placement when comparing a group of 18 patients who
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underwent TIPS to a group of 17 matched controls. It is possible that this was an anomaly,
however, because the patients undergoing TIPS were generally more ill and had higher baseline
Child-Pugh scores [7]. Fares et al. indicated a benefit with preoperative TIPS placement in a
retrospective study involving 28 patients. Of the 28 patients with dedicated preoperative TIPS
placement, 24 were able to undergo the planned operation with a thirty-day mortality of 0% and

a one-year mortality of 22% [6].

Eleven of the 21 patients (52.4%) in this study proceeded to the planned abdominal
operation after undergoing preoperative TIPS creation. This is lower than the completion rate
observed by Fares et al. (86%) but this could be explained by differences in the patient
population. Our study included a significant number of patients with non-alcoholic
steatohepatitis (NASH) as the cause of liver disease, while the vast majority (93%) of patients in
the Fares et al. study had liver disease related to alcohol use or viral hepatitis [6]. Since NASH
has a strong association with obesity, type 2 diabetes mellitus, hypertension, and hyperlipidemia

it is possible that our patient population was already less fit to undergo operation [10].

Currently, both Child-Pugh and MELD scores are used in the preoperative evaluation of
cirrhotic patients, since they have been shown to predict operative mortality. One frequently
cited statistic regarding Child-Pugh scores is that patients in classes A, B, and C have operative
mortality rates of 10%, 30%, and 76%, respectively, when undergoing major abdominal
operation [11]. Although these figures have withstood the test of time and are consistent across
studies, they are not particularly descriptive since each Child-Pugh class encompasses several
different scores. The mean Child-Pugh score for patients undergoing abdominal operation in our
cohort was 7.3, which is included in the range for Child-Pugh class B (scores of 7-9). However,

it is unlikely that the operative mortality in these patients would be predicted to be as high as
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30%, since 7.3 represents the low side of that range. MELD scores are another important
predictor of 30-day operative mortality in cirrhotic patients. In a large retrospective study,
MELD score of 8-11 predicted a 30-day operative mortality rate of 10.3%, while scores of 12-15
predicted a 30-day operative mortality rate of 25.4% [12]. When applying these rules to a group
of patients, one encounters the same difficulties that occur with using Child-Pugh classes to
predict operative mortality; namely that these percentages describe ranges and not individual
scores. A simple heuristic described by Northup et. al is that each 1-point increase in the MELD
score up to 20 points corresponds to a 1% increase in 30-day operative mortality rate [3]. For the
patients in our cohort that underwent abdominal operation, the mean MELD score was 11.7,

which would predict a 30-day operative mortality rate of approximately 11.7%.

One of the most common complications following TIPS creation is the development of
hepatic encephalopathy (HE). The incidence of HE after TIPS is reported to be between 25-45%,
although if only new and worsening cases of HE are considered this range drops to 13-36% [13].
Since many patients with severe liver disease have some symptoms of encephalopathy at
baseline, this can be a difficult problem to quantify. Within 30 days of TIPS creation, 7 patients
(33.3%) in this cohort experienced new-onset HE. Patients that developed HE more than thirty
days after TIPS were not included in this calculation because of the difficulty in assessing
whether the HE was due to TIPS creation or overall worsening of hepatic function. It is worth
noting that only one patient in this cohort experienced severe, refractory HE that required TIPS
downsizing. The remainder of the patients were able to be managed with medical therapy which

largely consisted of lactulose, rifaximin, and zinc.

One of the 11 patients undergoing abdominal operation experienced grade Illa

postoperative complications related to portal hypertension as defined by the Clavien-Dindo
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classification system [14]. This patient originally underwent preoperative TIPS to decrease
ascites prior to hernia repair but experienced recurrent ascites, wound dehiscence, and infection
in the postoperative period. This was unexpected since this patient had a portosystemic gradient

pressure of 3 mmHg after TIPS. This eventually required drain placement and antibiotic therapy.

Reasons for failure to undergo the planned abdominal operation were diverse and
multifactorial. While 10 of the 21 patients (47.6%) did not undergo the planned abdominal
operation, it is worth noting that two of these patients no longer required surgical intervention
because of the TIPS creation. Both of these patients underwent TIPS creation in preparation for
hernia operation and had resolution of their hernia symptoms due to the decrease in ascites
following TIPS. Resolution of hernia symptoms following TIPS is a somewhat unexpected
finding since hernia incarceration and complications have been a reported outcome of TIPS [15].
Because all of the patients underwent TIPS specifically to improve their candidacy for a planned
operation, it was surprising that reasons for failure could not be found for three patients.
Additionally, another patient did not undergo the planned operation due to concerns regarding
transportation. These outcomes highlight both the difficulty and importance of selecting patients

who are likely to complete and benefit from this two-step process.

The main limitation of this study is its retrospective nature. This limits the ability
to collect a more robust data set to allow for more in-depth analysis. Another limitation is the
relatively small size of the series with only 22 patients undergoing preoperative TIPS creation
during this time frame. Lastly, the authors recognize that a comparative arm of patients who
underwent surgery without TIPS creation would be ideal. However, the patients in this series

were not surgical candidates prior to the TIPS creation so no such comparative arm exists as all

patients with these demographics required TIPS creation prior to operation.
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Conclusion

In our population, TIPS creation allowed successful abdominal operation in the majority
of patients, with thirty-day post-TIPS mortality of 9.5%, no thirty-day operative mortality, and

9.1% major postoperative morbidity related to portal hypertension.
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Tables

Table 1. Patient characteristics prior to TIPS (n=21)

Age in years
Sex
Male
Female
Liver disease etiology
Non-alcoholic steatohepatitis (NASH)
Alcohol
Hepatitis C virus
Autoimmune hepatitis
Primary biliary cirrhosis
Child-Pugh class
A
B
C
Child-Pugh score
MELD score
MELD-Na score

Varices

56.4+ 8.8

13 (61.9)

8 (38.1)

9 (42.8)
6 (28.6)
4 (19.0)
1 (4.8)

1 (4.8)

8 (38.1)
12 (57.1)
1(4.8)
72+1.5
12.0+3.7
11.9+43

18 (85.7)

13



306

307

Preoperative TIPS

History of variceal bleeding
History of ascites

Ascites present at time of TIPS
History of encephalopathy
Uncontrolled encephalopathy present at time
of TIPS

Beta-blocker in use

WBC

Hemoglobin

Platelets

INR

Prothrombin time

Sodium

Creatinine

Total bilirubin

ALT

Alkaline phosphatase

Albumin

Table 2. Outcomes of TIPS and pressure measurements in mmHg (n=20)

5(23.8)
13 (61.9)
11 (52.4)
7(33.3)

0 (0.0)

9 (42.9)
52+2.5
11.7+£2.0
126.5 +70.5
1.3+0.2
142 +2.5
1359+3.0
14+1.6
1.0£.6
24.1+£11.0
87.8+25.7

3.7+1.1

Pre-TIPS

Portosystemic gradient 143+4.6

14



308

Preoperative TIPS
Post-TIPS
Portosystemic gradient 49+1.7
Hepatic encephalopathy (new-onset) | 7 (33.3)
30-day mortality 2(9.9)

15



