
ORIGINAL ARTICLE

A comparative study of patients with and without associated
digestive surgery in a two-stage hepatectomy setting

Mattia Stella & Aurélien Dupre & Sylvie Chabaud &

Alessandro Gandini & Pierre Meeus & Patrice Peyrat &
Michel Rivoire

Received: 16 April 2012 /Accepted: 6 September 2012 /Published online: 29 September 2012
# Springer-Verlag 2012

Abstract
Purpose The purpose of this study was to compare the
feasibility and outcomes of two-stage hepatectomy in
patients with or without accompanying digestive surgery.
Methods We analyzed prospectively data from 56 patients
with colorectal liver metastases undergoing two-stage hep-
atectomy between 1995 and 2009. Patients undergoing as-
sociated digestive resection (group I, n032) were compared
with patients without associated digestive surgery (group II,
n017).
Results The feasibility rate was 87.5 % (49 patients). Neither
the type and extent of hepatectomy nor the type of chemo-
therapy administered differed between the two groups. The
median interval between hepatectomies was 1.79 and
2.07 months for groups I and II, respectively (not significant).
One patient (group I) died of liver failure after the second
hepatectomy. Postoperative morbidity rates were comparable:
37.5 % (group I) vs. 35.5 % (group II) after the first hepatec-
tomy and 46.9 % (group I) vs. 52.9 % (group II) after the
second hepatectomy. The median hospital stay after the first
hepatectomywas longer in group I (13.5 days) than in group II
(10 days) (P<0.01). Median follow-up was 54 months. The
median overall survival (OS) was 45.8 months, and 3- and 5-
year OS were 58 and 31 %, respectively. Median OS was

longer for group II (58 months) than for group I (34 months)
(P00.048).
Conclusions Digestive tract resection associated with two-
stage hepatectomy does not increase postoperative mortality
or morbidity nor does it lead to delay in chemotherapy or a
reduction in cycles administered. The need for digestive
tract surgery should not affect the surgical management of
two-stage hepatectomy patients.
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Introduction

Resection is the only curative treatment for colorectal liver
metastases: 5-year overall survival (OS) rates of up to 67 %
have been reported for selected patients [1]. However, re-
section of liver metastases at the time of diagnosis is possi-
ble in only 15–25 % of patients [2]. The main reason for
non-resectability is that the number, size and/or location of
metastases means that—if all were to be resected in the
same procedure—there would be insufficient future remnant
liver (FRL). The technique of two-stage hepatectomy was
first published in 2000 by Adam et al. to increase the
proportion of patients presenting with bilobar and multiple
liver metastases who were amenable to resection. The two-
stage procedure results in morbidity and survival rates that
are comparable with those of one-stage hepatectomy [3, 4].
This approach has been further developed in association
with preoperative chemotherapy and portal vein emboliza-
tion, achieving a 5-year overall survival rate of 42 % [1, 5].

The wisdom of performing a digestive procedure at the
same time as hepatectomy is still debated [6]. This
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reluctance is explained by the increased risk of anastomotic
leakage caused by intestinal oedema secondary to a Pringle
manoeuvre [7]. Recently, combining resection of the prima-
ry tumour with first-stage hepatectomy has been shown to
be feasible in a two-stage hepatectomy strategy for bilobar
synchronous liver metastases [8]. However, the effect of
undertaking a digestive procedure, defined by at least one
anastomosis, during a two-stage hepatectomy has never
been investigated in a comparative study. It is possible that
performing a digestive procedure during a two-stage hepa-
tectomy could modify patient management, limit the ability
to administer chemotherapy and increase surgical morbidity.
The aim of this study was to evaluate perioperative and
postoperative outcomes when digestive surgery accompanies
the first and/or second stage of a two-stage hepatectomy.

Methods

Patient selection

Between July 1995 and November 2009, 1,042 patients
underwent liver resection for colorectal liver metastases
at the Department of Surgery of the Léon Bérard Can-
cer Centre in Lyon, France. All patients with otherwise
unresectable liver metastases identified as suitable for
two-stage hepatectomy and having an Eastern Coopera-
tive Oncology Group performance status of 0 to 1 were
selected for this study. Initial unresectability was de-
fined as the inability to treat all metastases in a single
procedure while leaving sufficient FRL. The main
causes of unresectability were vascular and biliary in-
volvement, multinodular diseases and/or large tumour
size.

Preoperative evaluation

All patients were evaluated preoperatively and after every
4 to 6 cycles of chemotherapy using computed tomogra-
phy (CT) scans of the chest and abdomen. Magnetic
resonance imaging was not routinely employed unless
diagnostic doubts persisting after the CT scan required
better characterization of the liver metastases. Positron
emission tomography–CT has been used since 2005 to
complete preoperative evaluation and to exclude extrahe-
patic disease not detected by CT scan.

Chemotherapy

Chemotherapy was administered before, between and after
the two hepatectomies. Regimens included folinic acid and
fluorouracil (5FU) combined with oxaliplatin (FOLFOX),
irinotecan (FOLFIRI) or both drugs (FOLFIRINOX).

Bevacizumab and cetuximab have been used since 2006.
Patients with rectal cancer received neoadjuvant chemo-
radiotherapy with 45 Gy and 5FU or FOLFOX regimens.

Surgery and postoperative care

The type and extent of liver resections were classified
according to the Brisbane 2000 system [9]. Operations
were performed through a right J-shaped laparotomy or
through a midline incision for left-sided resections and
when there was a right-sided ostomy. Intraoperative
liver ultrasonography was employed to detect occult
liver tumours and to better evaluate the relationship
between liver tumours and intrahepatic vascular struc-
tures. Extrahepatic vascular control and sectioning of
the hepatic and portal veins and of the hepatic artery
were performed whenever possible, and the hepatic bile
duct was divided inside the liver during parenchyma
transection. Transection of the liver parenchyma was
performed using the crushing Kelly clamp technique,
clips and water bipolar forceps. Intermittent clamping
of the liver pedicle for 15–20 min, interrupted for
5 min (Pringle manoeuvre), was used to reduce blood
loss. The drainage was standardized with three perihe-
patic suction drains for hemihepatectomy and one for
wedge resection. Intraoperative cryosurgery ablation
accompanied resection in patients with residual unre-
sectable liver metastases. Unresectability was defined
as proximity of the lesion to major vascular and biliary
structures, which would have required resection of the
whole FRL (thus making second-stage hepatectomy
impossible), or by intraoperative detection of unresect-
able tumour deposits within the abdomen. Right portal
vein embolization (PVE) was undertaken if the volume of the
FRL (Segment II + III or Segment II + III + IV, ±Segment I)
was less than 30 % of the whole liver volume. Right
portal vein occlusion was performed intraoperatively
during the first hepatectomy using ultrasound-guided
n-butyl-2-cyanoacrylate glue injection (Histoacryl®,
Braun Medical, Aesculap AG and Co., Tuttlingen,
Germany) mixed with iodized oil (Lipiodol®, André
Guerbet, Aulnay-sous-Bois, France). The right portal
vein trunk was then stapled and sectioned. When the
FRL consisted of the S I + II + III, the glissonian
branches of the S IVb were ligated at their origin
during first-stage hepatectomy. The digestive procedures
were performed at the end of liver surgery. The liver
was isolated in the best way possible from the rest of
the abdomen using gauze swabs to minimize contami-
nation of the cut liver surface by bowel contents. All
anastomoses were performed manually except for low
colorectal anastomoses, which were performed using a
double stapling technique.
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Follow-up

Postoperative morbidity and mortality were defined as
events occurring within 90 days of surgery and were
assessed according to the classification of Dindo et al.
[10]. The first outpatient visit was scheduled 1 month after
the operation. Follow-up consisted of a physical examina-
tion and measurement of serum carcinoembryonic antigen
(CEA) and CA 19-9 levels every 3 months. CT scans of the
chest and abdomen were performed at 3 months and then
every 6 months. The duration of follow-up was defined as
the time from diagnosis to the last outpatient visit or death.

Statistical analysis

The study population consisted of patients in whom two-
stage hepatectomy was completed. These patients were di-
vided into two groups: those who had undergone additional
digestive tract surgery during the first or second hepatecto-
my (group I) and those who had not (group II). Demograph-
ic and tumour characteristics of the two groups and data
concerning surgery were compared using Fisher's exact test
for categorical variables and a non-parametric Wilcoxon test
for continuous variables. OS was calculated from the date
metastases were diagnosed to the date of death from any
cause or date of the last follow-up (censored observation).
Progression-free survival (PFS) was measured from the date
metastases were diagnosed to the time of disease progres-
sion or death, or was censored at the last follow-up. Survival
estimates were calculated using the Kaplan–Meier method.
Differences in survival between groups were assessed by

log-rank test. Median follow-up was calculated using a
reverse Kaplan–Meier estimate. All analyses were per-
formed with SAS® software version 9.1.

Results

During the study period, 63 patients were candidates for
two-stage hepatectomy. Of this number, seven were
excluded because they did not in fact undergo a first
hepatectomy, having only right PVE. Of 56 patients
having the first hepatectomy, 7 did not undergo the
planned second-stage hepatectomy because of progres-
sion of liver metastases (n05), the intraoperative dis-
covery of diffuse peritoneal carcinomatosis during the
second operation (n01) or development of portal vein
thrombosis (n01). The 49 patients in whom two-stage
hepatectomy was actually undertaken represent a feasi-
bility rate of 87.5 %. Of these patients, 32 had digestive
tract surgery during the first and/or second hepatectomy
(group I) and 17 patients did not have such surgery
(group II).

Patient characteristics

Patient characteristics, details of the location of the
primary tumour and the nature of their metastatic dis-
ease are shown in Table 1. Three patients presented
with extrahepatic disease: one with localized peritoneal
carcinomatosis (group II), one with left iliac nodal me-
tastases (group II) and one with left adrenal metastases

Table 1 Patient demographics
and tumour characteristics

Values are expressed as median
(min–max) or frequency
(percentage)

BMI body mass index, CEA car-
cinoembryonic antigen, FRL fu-
ture remnant l iver, ns not
significant

Group I Group II Total P value
(n032) (n017) (n049)

Age (years) 60.5 (50.5–74.8) 60.2 (46.4–76.1) 60.2 (46.4–76.1) ns

Sex ratio (M/F) 14:18 14:3 18:21 0.015

BMI 23 (16–32) 24 (20–31) 23 (16–32) ns

Primary tumour site

Right colon 7 (21.9 %) 1 (5.9 %) 8 (16.3 %) ns

Left colon 12 (37.5 %) 10 (58.8 %) 22 (44.9 %) ns

Transverse colon 1 (3.1 %) 1 (5.9 %) 2 (4.1 %) ns

Rectum 12 (37.5 %) 5 (29.4 %) 17 (34.7 %) ns

Node-positive primary (N+) 26 (81.3 %) 7 (53.8 %) 33 (73.3 %) 0.076

CEA 102 (1–1,640) 60 (4–1,921) 69 (1–1,921) ns

Occurrence of metastases

Synchronous 32 (100.0 %) 15 (88.2 %) 47 (95.9 %) ns

Metachronous (>6 months) 0 2 (11.8 %) 2 (4.1 %) ns

Number of metastases 5 (2–20) 7 (4–25) 6 (2–25) 0.042

Number of metastases in the FRL 2 (1–5) 2 (1–8) 2 (1–8) ns

Size of the largest metastasis (mm) 37.0 (5–125) 33.5 (10–140) 37 (5–140) ns
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(group I). In all cases, this extrahepatic disease was
resected during first-stage hepatectomy.

Chemotherapy

Details of chemotherapy regimens and cycles administered
before the first hepatectomy, between procedures and after
the second hepatectomy are shown in Table 2. All but two
patients from group I, both entered during the early period
of the study, received preoperative chemotherapy. A median
number of 9 cycles (range 2–27) were administered, with no
difference between the groups. The median number of
cycles given between the two hepatectomies was also
similar.

Perioperative results

The median interval between the two hepatectomies was
1.79 months (range 0.92–8.97) and 2.07 months (range
1.05–10.58) for groups I and II, respectively. The rate of
major hepatectomy during the second stage of the procedure
was 91.8 % (45/49 patients) overall, with no difference
between the two groups (Table 3). The rate of cryosurgery
was higher during first-stage hepatectomy (75.5 %, 37/49
patients) than during the second procedure, but there was
again no difference between groups I and II. During the first

stage, the median duration of the operation was longer in
group I, who had associated digestive surgery, than in group
II, who did not have such surgery (330 (160–440) vs. 253
(175–420) min; P00.019). Total pedicle occlusion was
more often used in group II (10/17 (52.4 %) vs. 8/32
(25.0 %); P00.030). Fourteen patients underwent additional
surgical procedures, their frequency being similar in the two
groups: seven patients had diaphragmatic resections, three
had adrenalectomies, two had inferior vena cava partial
resection, one had resection of isolated peritoneal metastases
and one had unilateral pelvic lymph node dissection. The
other parameters evaluated did not differ between the two
groups (Table 3).

Digestive surgery procedures

The digestive procedures undertaken in the 32 patients in
group I are listed in Table 4. Five had digestive surgery at
both hepatectomies, while three had digestive surgery only
during the second stage. In 8 of 32 patients, (4 during first-
stage hepatectomy), digestive surgery did not consist of
primary tumour removal.

Postoperative outcomes

Overall morbidity rates were 36.7 and 49 % for the first- and
the second-stage hepatectomy, respectively, and did not
differ significantly between groups (Table 3). Postoperative
complications are listed in Table 5. One patient in group I
(3 %) died of postoperative liver failure 27 days after the
second-stage hepatectomy. One patient in group II (2 %)
required reoperation for control of haemorrhage from the cut
surface of the liver on the day of operation. Other compli-
cations were managed non-surgically. Overall median hos-
pital stay was 12 days (range 6–28) after the first-stage
hepatectomy and again 12 days (range 7–42) after the sec-
ond stage. The median hospital stay after the first hepatec-
tomy was longer in group I (13.5 days) than in group II
(10 days) (P<0.01).

Survival and recurrence

Median follow-up was 54 months (range 12–98). OS
rates at 3 and 5 years for patients who completed the
two-stage hepatectomy (n049) were 58 and 31 %, re-
spectively. Median OS was 45.8 months (95 % confi-
dence interval (CI) 28.4–58.2). Median OS was longer
for group II patients (58 months) than for those in
group I (34 months) (P00.048; Fig. 1a). Three- and
five-year OS rates were 54 and 23 % in group I and
71 and 44 % in group II, respectively. Median PFS for
all patients included in the study was 17.8 months
(95 % CI 16.3–20.1; Fig. 1b). One- and three-year

Table 2 Perioperative chemotherapy administration

Group I Group II Total
(n032) (n017) (n049)

Before first-stage
hepatectomy

30 (93.8 %) 17 (100.0 %) 47 (95.9 %)

FOLFIRI 14 10 24

FOLFOX 12 6 18

5FU 6 3 9

FOLFIRINOX 5 2 7

Bevacizumab 6 5 11

Cetuximab 4 1 5

Number of cycles 9.5 (5–19) 9 (2–27) 9 (2–27)

Between the two stages 27 (84.4 %) 14 (82.4 %) 41 (83.7 %)

FOLFIRI 16 7 23

FOLFOX 7 6 13

5FU 5 2 7

FOLFIRINOX 1 0 1

Number of cycles 2 (1–13) 2.5 (1–12) 2 (1–13)

After second-stage
hepatectomy

23 (71.9 %) 8 (47.1 %) 31 (63.3 %)

FOLFIRI 11 3 14

FOLFOX 6 1 7

5FU 9 4 13

Number of cycles 4 (2–7) 4 (3–6) 4 (2–7)

Values are expressed as median (min–max) or frequency (percentage)
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Table 3 Operative data and outcomes

First stage Second stage

Group I Group II Total Group I Group II Total
(n032) (n017) (n049) (n032) (n017) (n049)

Hemihepatectomy 1 1 2 31 14 45
Right hepatectomy 1 14 8

Right hepatectomy + I 0 1

Right hepatectomy + IV 7 4

Right hepatectomy + I + IV 3 0

Left hepatectomy 3 0

Left hepatectomy + I 1 1 1

Left trisectionectomy + I 1 0

Mesohepatectomy (IV + V + VIII) 2 0

Right posterior sectionectomy 0 1

Number of resected metastases 1 (1–6) 2 (1–3) 1 (1–6) 3 (1–10) 5.5 (1–26) 3 (1–26)

Focal destruction 23 (71.9 %) 14 (82.4 %) 37 (75.5 %) 4 (12.5 %) 2 (11.8 %) 6 (12.2 %)

Number of focal destructions 2 (1–7) 2 (1–9) 2 (1–9) 1 (1–1) 1.5 (1–2) 1 (1–2)

Operative duration (min) 330 (160–440) 252.5 (175–420) 300 (160–440)a 285 (205–590) 297.5(200–460) 285 (200–590)

Portal vein embolization 20 (62.5 %) 10 (58.8 %) 30 (61.2 %) – – –

Total pedicle occlusion 8 (25.0 %) 10 (52.4 %) 18 (36.7 %)b 26 (81.3 %) 15 (88.2 %) 41 (83.7 %)

Duration of occlusion (min) 16.5 (12–36) 17.5 (5–25) 17 (5–36) 30.5 (8–69) 27 (15–47) 30 (8–69)

Red blood cell transfusion 4 (12.5 %) 1 (5.9 %) 5 (10.2 %) 17 (53.1 %) 9 (52.9 %) 23 (46.9 %)

Postoperative mortality 0 (0.0 %) 0 (0.0 %) 0 (0.0 %) 1 (3.1 %) 0 (0.0 %) 1 (2.0 %)

Postoperative morbidity 12 (37.5 %) 6 (35.3 %) 18 (36.7 %) 15 (46.9 %) 9 (52.9 %) 24 (49.0 %)

Mild complications (grades 1–2) 7 3 10 11 6 17

Severe complications (grades 3–4) 5 3 8 3 3 6

Hospital stay (days) 13.5 (6–22) 10 (7–28) 12 (6–28) 12 (8–42) 13 (7–30) 12 (7–42)

Values are expressed as median (min–max) or frequency (percentage)
a Difference between group I and group II is statistically significant (P00.019)
b Difference between group I and group II is statistically significant (P00.030)

Table 4 Digestive procedures (group I)

First stage Second stage
(n032) (n032)

Number of patients with
digestive resection

29 (90.6 %) 8 (25 %)

Type of digestive resection 31 procedures 8 procedures

Left colectomy 7

Right colectomy 8

Transverse colectomy 2 1a

Hartmann's reconstruction 2a

Proctectomy (TME with
low colorectal or
coloanal anastomosis)

10

Loop ileostomy closure 1a 4a

Small bowel resection 1a 3a

TME total mesorectal excision
a Procedures not related to primary tumour resection

Table 5 Overall type of complications

First stage Second stage
(n049) (n049)

Number of patients with
complication

18 (36.7 %) 24 (49.0 %)

Type of complication 23 complications 31 complications

Cardiovascular 2 –

Pulmonary 3 6

Urinary 5 5

Sepsis 1 1

Wound infection 2 3

Prolonged ileus 5 3

Intra-abdominal hematoma 1 4

Biliary fistula 3 1

Prolonged liver failurea 1 8

a Defined as prothrombin ratio <50 % and/or total bilirubin >50 at
postoperative day 5
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Fig. 1 a Overall survival. b Progression-free survival
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PFS rates were 84 and 6.5 % in group I and 94 and
12 % in group II, respectively, with no significant
differences between the two groups.

Discussion

We compared patients who had digestive surgery in the
course of a two-stage hepatectomy strategy with those who
did not have such additional surgery. The endpoints of the
study were postoperative morbidity and survival and patient
management in terms of chemotherapy administration and
the interval between the two hepatectomies.

We defined a digestive procedure as any surgery of the
digestive tract involving an anastomosis. All but four diges-
tive procedures (listed in Table 4) during first-stage hepa-
tectomy were primary colorectal tumour resection, and
several studies have reported the outcome of resecting the
primary tumour and liver metastases at the same time [6].
However, everyday surgical practice may require proce-
dures other than primary colorectal tumour resection. Exam-
ples include bowel resections, Hartmann reversal and
ostomy closure. In the two-stage hepatectomy strategy, the
need to associate a digestive procedure with liver resection
can arise for several reasons: patients referred after being
operated on for their primary tumour at other institutions
may present with an ileostomy or colostomy and patients
seen in an emergency setting for bowel occlusion or perfo-
ration. Furthermore, the intraoperative finding of localized
peritoneal carcinomatosis or the presence of tight adhesions
may require a bowel resection at the same time as that of the
liver, and transverse colectomy can be required because of
major adhesions to a previous site of focal liver destruction,
as reported in our series. The potential impact of these
digestive procedures on outcome is as relevant as that of
primary tumour resection: postoperative morbidity of
48.5 % and mortality of 1.7 % have been reported following
Hartmann's reversal [11], and studies have reported an over-
all morbidity rate between 11 and 37 %, with mortality of up
to 3.3 %, following closure of a defunctioning stoma [12,
13].

Two-stage hepatectomy remains a challenging procedure
with feasibility rates of 70–87 % reported [8, 14]. In our
study, the feasibility rate was relatively high, with 87.5 % of
patients completing the two stages. The major reason for
ineligibility for the second procedure was disease progres-
sion. A possible bias is that patients who were initially
candidates for two-stage hepatectomy but who did not com-
plete the second stage may have been missed when search-
ing the database. Two-stage hepatectomy usually requires
bilateral, complex liver procedures involving numerous liv-
er segments, with 90-day mortality rates of up to 6 %
reported [15]. We hypothesized that combining it with an

additional digestive procedure might increase postoperative
morbidity and potentially delay second hepatectomy and
compromise chemotherapy. Even though the best strategy
for dealing with synchronous colorectal liver metastases is
debated [6], the safety of simultaneous liver and colorectal
resection has been demonstrated [16, 17]. This approach
avoids a second laparotomy and reduces overall complica-
tion rate without affecting operative mortality. It permits
faster patient recovery and the possibility of earlier postop-
erative chemotherapy [17]. Recently, Karoui et al. suggested
combining first-stage hepatectomy with resection of the
primary colorectal tumour. In the two-stage hepatectomy
setting, this association might reduce the number of proce-
dures and optimize chemotherapy administration [8]. Even
if it has been demonstrated that hepatectomies can be per-
formed at the same time as colorectal surgery with a total
morbidity lower than that in staged resection, the morbidity
in simultaneous resection is higher than that after a single
procedure and can interfere with the sequencing of two-
stage hepatectomy. A successful outcome after the first stage
is essential if the patient is to proceed to the second stage
and/or chemotherapy. Another factor to consider is that
difficulties related to abdominal and perihepatic adhesions
arising from the initial procedure may complicate the second
hepatectomy.

In our study, an associated digestive procedure did
not worsen overall morbidity and mortality rates. The
mortality of 2 % was due to liver failure after a right
hepatectomy, worsened by persistent sepsis. Postopera-
tive morbidity rates following the first and the second
hepatectomy were not influenced by adding a digestive
procedure to the liver resection. The mean interval be-
tween the two stages was similar in the two groups, as
was the number of cycles of chemotherapy given be-
tween the two stages.

Synchronous liver and colorectal resections are usu-
ally performed in cases of right-sided primary tumour
associated with small and limited liver metastases. Di-
gestive surgery can be performed at the same time as
major hepatectomy [7]. During a two-stage hepatectomy,
the first stage often consists of a minor hepatectomy in
association with a digestive procedure. We found that a
digestive procedure can safely be performed at the sec-
ond stage even in conjunction with a major hepatecto-
my. Postoperative morbidity could be determined by the
complexity of the digestive procedure, rather than of the
hepatectomy. Surgery of the lower rectum, for example,
is a major digestive procedure with a reported morbidity
of up to 40 % [18].

Management of metastatic rectal cancer could also be
integrated into two-stage hepatectomy. In our study, rectal
surgery with preoperative chemo-radiotherapy was used in
approaching a third of group I patients. When a defunctioning
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stoma is required, closure can safely be performed during the
second-stage hepatectomy. The mean interval between the
two stages was 2 months, which is the same as the interval
for stoma closure in rectal surgery.

The survival outcomes in our study were consistent with
those reported by other authors [1, 5]. Such results may be
greatly influenced by selection of patients on the basis of
tumour response to chemotherapy. Furthermore, the defini-
tion of unresectability differs between surgical teams. Re-
cently, very favourable survival outcomes (64 % 5-year OS
and 20 % 5-year PFS) have been reported in patients who
responded to preoperative chemotherapy and completed
two-stage hepatectomy [15]. Patients in our group II showed
better median OS when compared with patients in group I,
even though associated digestive surgery did not modify the
interval between the two stages of hepatectomy or delay
chemotherapy.

Patient characteristics in the two groups were gener-
ally similar. We cannot be sure why this difference in
survival occurred. However, the poorer median OS in
group I might be explained by the presence of a higher
proportion of patients with node-positive primary
tumours, synchronous liver metastases, a high level of
preoperative CEA and larger metastases. Even though
their effect may have been weak in our study, these
factors have been reported as predictors of adverse
outcome following liver resection for colorectal liver
metastases [19]. We also considered the possible role
of selection bias. Early primary tumour resection may
have led to selection of better prognosis patients as
candidates for two-stage hepatectomy. This has plausi-
bility since the majority of these patients (in group II)
were initially treated at another institution and only
those with a good response are referred to our centre.

In conclusion, within the limits inherent in the small size
of our population, it seems that combining a digestive pro-
cedure with two-stage hepatectomy did not worsen patients'
perioperative mortality or morbidity when compared with
patients with similar preoperative characteristics who under-
went two-stage hepatectomy without associated digestive
surgery. The slightly worse median OS in patients having
digestive surgery could derive at least in part from the
characteristics of their disease, rather than from the addi-
tional surgery. In patients with unresectable liver metas-
tases who are candidates for two-stage hepatectomy,
performing a digestive procedure during the first and/or
second hepatectomy is safe and may optimize patient
management.
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