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a  b  s  t  r  a  c  t

Background:  Colorectal  resection  in  cirrhotic  patients  is associated  with  high  mortality  and  morbidity
related  to portal  hypertension  and  liver  insufficiency.
Methods: This  retrospective  study  evaluated  the  clinical  outcomes  of  cirrhotic  patients  who  underwent
transjugular  intrahepatic  porto-systemic  shunt  (TIPS)  placement  before  colorectal  resection  for cancer.
Main  outcomes  measures  were  postoperative  morbidity  and  mortality  rates.
Results: TIPS  placement  was  successful  in  all eight  patients  and  significantly  decreased  the  mean  hepatic
venous  pressure  gradient  from  15.5  ±  2.9 to  7.5  ±  1.9  mmHg  (p =  0.02).  Surgical  procedures  included  right
ransjugular intrahepatic portosystemic
hunt

colectomy  (n  =  3),  left colectomy  (n  = 2),  and  proctectomy  with  total  mesorectal  excision  (n =  3).  Post-
operatively,  two  patients  (25%)  died  of  multiple  organ  failure.  The  overall postoperative  morbidity  rate
was 75%,  and  major  complications  were  seen  in 25%.
Conclusion:  Portal  decompression  via  TIPS  placement  may  enable  selected  cirrhotic  patients  with  severe
portal  hypertension  to undergo  colorectal  resection  for cancer.

© 2014  Editrice  Gastroenterologica  Italiana  S.r.l.  Published  by Elsevier  Ltd.  All  rights  reserved.
. Introduction

Despite improvements in surgical techniques and preoperative
anagement, extra-hepatic abdominal surgery remains a major

hallenge in patients with cirrhosis [1–4]. The mortality rate of
uch patients undergoing elective abdominal extra-hepatic surgery
anges from 10% to 57% [5]. Moreover, irrespective of cirrhosis,
olorectal surgery is considered a high-risk form of surgery in
erms of morbidity and mortality [6]. Indeed, a recent French
rospective multicentre study reported that colorectal resection
as associated with a 3.4% mortality rate and a 35% morbidity rate

7]. Patient age above 70 years, neurological comorbidity, being
nderweight (body weight loss of >10% in the last 6 months),

nd emergency surgery comprise the four-item predictive score of
ostoperative mortality (the AFC score), which has been prospec-
ively validated [8]. However, little is known about the risk of
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colorectal surgery in cirrhotic patients, with the exception of two
small single-centre studies that reported mortality rates from 24%
to 26% [9,10].

Many predictive factors of postoperative mortality have been
previously reported, including severe liver impairment and severe
portal hypertension [11]. Severe portal hypertension may affect
prognosis because it causes preoperative ascites and oesophageal
varices, can contribute to excessive intraoperative bleeding and
complex coagulopathy, and provokes new-onset or worsening
postoperative ascites [3].

The use of surgical porto-systemic shunts has been proven to
facilitate extra-hepatic abdominal surgery in cirrhotic patients,
reducing the degree of portal hypertension [12]. Transjugular
intrahepatic porto-systemic shunt (TIPS) placement represents an
alternative option to the surgical shunt. Azoulay et al. [13] pro-
posed this “two-step strategy” for extra-hepatic surgery, and it has
also been demonstrated in extra-hepatic abdominal surgery [5,17].
However, few studies have reported the outcome of this strategy

in colorectal surgery. The present study determined postopera-
tive morbidity and mortality rates of colorectal surgery in cirrhotic
patients undergoing neoadjuvant TIPS placement.
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Table 1
Patient characteristics before and after Transjugular Intrahepatic Portosystemic
Shunt placement.

N 8
Mean age (years) 58.7 ± 6.5
Male patients n (%) 6 (80)
Alcoholic cirrhosis n (%) 7 (88)
ASA score

2 3 (38)
3  5 (62)

Before TIPS (%) After TIPS (%) p value

Previous encephalopathy n (%) 0 (0) 0 (0)
Esophageal varicesa n (%)

Grade 1 1 (13) 2 (13)
Grade 2 3 (37) 3 (37)
Grade 3 2 (25) 1 (25)
Rupture 2 (25) 2 (25)

Gastric varices n (%) 3 (38) 2 (25) 0.2
Ombilical vein permeation n (%) 3 (38) 3 (38) 0.9
Rectal varices n (%) 1 (13) 1 (13) 0.9
Preoperative ascites n (%) 7 (88) 3 (38) 0.04
Child–Pugh score n (%) 0.05

A  2 (25) 4 (50)
B  2 (25) 2 (25)
C  4 (50) 2 (25)

MELD score n (%) 0.06
<13  5 (62) 6 (75)
>13 3 (38) 2 (25)
2 B. Menahem et al. / Digestive 

. Materials and methods

.1. Study population

Between 2006 and 2012, a total of 8 consecutive cirrhotic
atients underwent TIPS placement before elective colorectal
esection for cancer. These patients were deemed inoperable
ecause of underlying cirrhosis complicated by severe portal
ypertension. This diagnosis was based on hepatic venous portal
radient measurement, a history of variceal bleeding, varices at risk
f bleeding, and/or refractory ascites.

.2. TIPS procedure

The same protocol was used for all patients. Under general
naesthesia, a 9F sheath was positioned through the right inter-
al jugular vein. The right hepatic vein was catheterized, and

 transhepatic puncture to the right portal vein was  performed
ith a Rhor® needle. Portal venography was performed to eval-
ate the portal anatomy, and a portocaval pressure measurement
as systematically performed before dilatation of the transhep-

tic track with an 8-mm balloon. A nitinol stent was  placed from
he hepatic vein to the portal vein. This endoprosthesis was  com-
leted by a covered stent through the transhepatic track to prevent
IPS thrombosis. The diameter of the prothesis was 7–10 mm,  and
t had a mean length of 100 mm.  Intrastent dilatation, selective
mbolization of splanchnic varices using coils or plugs (systemati-
ally carried out to prevent haemorrhage), and a final porto-caval
ressure measurement were systematically performed. The func-
ionality of the shunt was systematically checked 24 h after the
rocedure using Doppler ultrasonography (US). We  did not perform
nticoagulation measures after the procedure. Antibiotic prophy-
axis agents were systematically administered within 24 h of the
IPS procedure. All patients were followed up by Doppler US after
he TIPS procedure until the day before the colorectal surgery.

.3. End points

The primary end-point was the 90-day postoperative mortal-
ty rate. Based on the study by Gil et al. [5], we selected a cut-off
f 13 for the model for end-stage liver disease (MELD) score.
econdary end-points were the incidence of postoperative compli-
ations (liver failure, encephalopathy, infections, and anastomotic
eakage) and the length of hospital stay.

.4. Statistical analysis

Continuous variables were expressed as the mean ± standard
eviation (SD), or median and interquartile range with a skewed
istribution. Categorical variables were expressed as percentages.
inear association was analysed using the chi-squared (�2) or
isher’s exact test. p-values less than 0.05 were considered signif-
cant. Neither univariate nor multivariate analysis was performed
ecause of the small sample size.

. Results

.1. Population characteristics

The changes in clinical parameters before and after TIPS
lacement are summarized in Table 1. The TIPS procedure was
neventful in all patients. The hepatic venous pressure gradient

ecreased significantly from 15.5 ± 2.9 to 7.5 ± 1.9 mmHg (p = 0.01).
mbolization of oesophageal varices was performed in six patients.
ne patient experienced mild encephalopathy that responded to
ral medications.
ASA, American Society of Anesthesiologists; MELD, Model for End-stage Liver Dis-
ease; TIPS, Transjugular Intrahepatic Portosystemic Shunt.

a Post-TIPS endoscopy was performed in only one patient.

All patients underwent colorectal surgery after TIPS placement
with a delay ranging from 1 to 9 weeks. Among them, three patients
with rectal cancer underwent surgery after neoadjuvant chemora-
diotherapy. Surgical procedures included right colectomy (n = 2),
left colectomy (n = 3), and proctectomy with total mesorectal exci-
sion (n = 3) (Table 2). The mean operative time was  125 ± 27.3 min
(range, 90–170 min). Six patients (80%) required postoperative
drainage. Six anastomoses (80%) were of the mechanical type.

3.2. Postoperative course

Operative mortality occurred in two patients, 30 and 60 days
after the resection of right and left colon cancer, respectively. These
two patients had the highest MELD score of the series before TIPS
placement (14 and 15 points, respectively). Anastomoses were not
diverted in these patients, and they required a second operation
because of clinical anastomotic leakage on postoperative days 10
and 21, respectively. Diversions were achieved in both cases, with
a Hartmann procedure or ileocolostomy. Both developed terminal
liver failure and died of multiple organ failure.

The overall postoperative morbidity rate was 75%. According to
Clavien-Dindo classification, 25% were major (Grade III and higher).
The mean hospital stay was 25 ± 15 days (range, 10–60 days;
Table 2). Colorectal cancer staging showed that two  patients were
T2N0M0, three were T3N0, one was  T3N0M0, one deceased patient
was T3N2M0, and the second deceased patient was T4N0M0. All
patients except one had node-negative colorectal cancer, but the
mean number of lymph nodes was eight, suggesting that adequate
surgery was performed. No serious haemorrhage during resection
was encountered.

3.3. Long-term follow-up
TIPS patency was monitored postoperatively and found to be
complicated by partial thrombosis, which was responsive to anti-
coagulant treatment in two patients: one at 6 months and the other
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20 months after the TIPS procedure. All stoma closures were per-
formed after a mean follow-up time of 3 months. The postoperative
courses of these were uneventful. Five patients (67.5%) were alive
without recurrence of primary disease after a mean follow-up of
time of 31.6 ± 15.2 months (range, 13–68 months). One patient died
12 months after colorectal surgery, following cancer recurrence.

4. Discussion

The present study suggests that portal decompression by TIPS
placement before colonic and rectal resection for cancer in cirrhotic
patients with severe portal hypertension is worthwhile. Moreover,
to our knowledge, this is the first report to show the benefit of rectal
resection in such cases. This “two-step strategy” enables colorectal
resection with total mesorectal excision to be performed in these
patients, and is associated with an acceptable mortality and mor-
bidity rate. As shown in the literature, the available series are quite
small, and only 21 cases (excluding cases report) have been pub-
lished to date. With the exception of two  cases of colonic surgery
that reported no mortality [5,14], the mortality rate of patients with
cirrhosis complicated by severe portal hypertension undergoing
elective resection after preoperative TIPS placement ranges from
16% to 40%. Our intraoperative and postoperative complication
rates are therefore consistent with previously published studies
[9,10].

Preoperative preparation before major abdominal surgery in cir-
rhotic patients is crucial to minimize morbidity and mortality rates
[4,15,16]. Portal decompression via TIPS placement may  reduce
the risk of intraoperative bleeding and perioperative complica-
tions in patients with cirrhosis undergoing surgery, but experience
is limited and controversial. Although Azoulay et al. [13] previ-
ously reported that preoperative TIPS reduces the varices around
the tumoural area and achieves portal decompression, thus reduc-
ing the risk of intraoperative bleeding, Vinet et al. observed no
improvement in postoperative outcomes [14]. In the present study,
preoperative TIPS placement significantly decreased the hepatic
venous pressure gradient with no per-procedure mortality. In our
study, three patients with rectal cancer underwent surgery after
chemo-radiotherapy and were alive after a mean follow-up time
of 26 months. Moreover, the 3 patients who  needed neoadju-
vant chemotherapy before surgery had refractory ascites. All of
them underwent successful TIPS placement with complete ascites
regression, and neoadjuvant chemoradiotherapy was  feasible.

Two  patients with the highest MELD scores of the series died
after colorectal resection without diverting loops. This suggests
that patients with MELD scores above 13 should not undergo direct
anastomosis without diverting loops. Moreover, we also recom-
mend that such patients receive close follow-up in the intensive
care unit during the first postoperative days.

Despite preoperative TIPS placement, we report an overall mor-
bidity rate of 75%, which is markedly higher than the 48% [10] and
51% [16] previously reported. This difference could be explained
by the fact that only major complications were considered in these
previous studies. By contrast, like Meunier et al. [9], we reported all
complications including minor ones. In our study, 62.5% of patients
were alive without recurrence after 3 years.

One limitation of the current study is the small number of
patients reported. Nevertheless, this series represents the largest
reported experience to date of patients with preoperative TIPS
undergoing colorectal resection for cancer in the published liter-
ature [5,11,13,14,17].

In conclusion, portal decompression via TIPS placement may

allow cirrhotic patients with severe portal hypertension to undergo
colorectal resection for cancer with acceptable rates of short-term
morbidity and mortality. Currently, oncologists may  contraindicate
chemotherapy treatment for patients with poor liver function, but
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e suggest that preoperative TIPS placement is necessary to allow
reoperative chemo-radiotherapy to be mandatory in rectal can-
er. However, even if TIPS placement is feasible, patients with a
igh MELD score should undergo protective anastomosis during
olorectal resection because of the high mortality rate observed in
his study caused by anastomotic leakage.
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