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Which strategy is better for resectable synchronous liver
metastasis from colorectal cancer, simultaneous surgery,
or staged surgery? Multicenter retrospective analysis
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Purpose: The optimal treatment for synchronous liver metastasis (LM) from colorectal cancer (CRC) depends on various
factors. The present study was intended to investigate the oncologic outcome according to the time of resection of
metastatic lesions.

Methods: Data from patients who underwent treatment with curative intent for primary CRC and synchronous LM between
2004 and 2009 from 9 university hospitals in Korea were collected retrospectively. One hundred forty-three patients
underwent simultaneous resection for primary CRC and synchronous LM (simultaneous surgery group), and 65 patients
were treated by 2-stage operation (staged surgery group).

Results: The mean follow-up length was 41.2 + 24.6 months. In the extent of resection for hepatic metastasis, major
hepatectomy was more frequently performed in staged surgery group (33.8% vs. 8.4%, P < 0.001). The rate of severe
complications of Clavien-Dindo classification grade Ill or more was not significantly different between the 2 groups. The
3-year overall survival (0S) rate was 85.0% in staged surgery group and 69.4% in simultaneous surgery group (P = 0.013),
and the 3-year recurrence-free survival (RFS) rate was 46.4% in staged surgery group and 30.2% in simultaneous surgery
group (P = 0.143). In subgroup analysis based on the location of primary CRC, the benefit of staged surgery for 0S and RFS
was clearly shown in rectal cancer (P = 0.021 and P = 0.015).

Conclusion: Based on our results, staged surgery with or without neoadjuvant chemotherapy should be considered for
resectable synchronous LM from CRC, especially in rectal cancer, as a safe and fairly promising option.
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INTRODUCTION

Colorectal cancer (CRC) is the third most common malig-
nancy and remains the third leading cause of cancer death in
Korea [1]. Liver is the most frequent site of CRC metastasis and
its incidence has been reported at approximately 25% at the
time of diagnosis and 40%-45% within 2 years after primary
resection [2-4]. Although complete surgical resection is the best
option for resectable liver metastases (LM) from CRC, limited
patients will have surgically resectable disease. It has been
reported that only 10%—25% of patients with synchronous LM
from CRC receive radical surgery at the time of initial diagnosis
[51.

Optimal treatment for synchronous LM from CRC depends on
various factors; a multifactorial treatment strategy, symptoms,
location and extent of disease, and the patient’s performance
status and underlying comorbidities. One-stage surgery, simul-
taneous resection of primary CRC and metastatic lesion, might
be a better treatment option because of the avoidance of a
potential delay in surgical therapy for metastatic disease and
a reduction in the risk that these metastases could spread if
untreated [6]. However, we should consider the increased risk
of surgical morbidity. Recent published data have demonstrated
the advantages of the perioperative or neoadjuvant chemo-
therapy, in the aspect of downstaging a patient's disease to a
resectable point or to better assess the overall tumor biology
[7]. Since target agents such as bevacizumab and cetuximab
were introduced, some reports demonstrating the benefit
of perioperative chemotherapy over surgery alone, and the
potential benefit of adjuvant chemotherapy after the complete
resection of metastatic lesion, the timing of surgery for initially
resectable metastatic lesion has been hotly debated. However,
chemotherapy induced hepatic toxicity cannot be ignored,
which increases the risk of perioperative morbidity and mor-
tality, prolongs postoperative recovery, and impairs quality
of life [8]. Also, it should be considered that delayed surgery
for metastatic disease could lead to an unresectable situation
due to disease progression or a missed lesion induced by good
tumor response to chemotherapy.

Nowadays, patients with metastatic CRC should be treated by
multidisciplinary treatment (MDT) teams comprising surgeons,
medical oncologists, radiation oncologists, and radiologists.
However, because various factors may affect the decision by
MDT teams, a difference in decision can occur even in similar
situations of CRC with LM. Thus, the present multicenter
retrospective study was conducted in order to minimize the
bias from patient selection and intended to investigate long-
term oncologic outcomes according to the time of resection of
metastatic lesion (simultaneous surgery with the resection of
primary lesion vs, staged surgery performed at a certain interval
after the resection of primary lesion).

METHODS
Methods

Data from patients who underwent treatment with curative
intent for primary CRC and synchronous LM between January
2004 and December 2009 from 9 university hospitals in Korea
were collected retrospectively. The pattern of recurrence
and follow-up data were obtained using a predetermined
data set of individual hospitals, and the follow-up data were
censored on December 2013. Among these patients, patients
who had extrahepatic metastasis, or, on whom RO resection
was considered impossible to perform (there might be grossly
remained tumor in primary or metastatic site after surgery)
based on initial abdominal CT scan, were excluded from this
study. Also, patients who underwent emergency surgery for
their colorectal lesion were excluded from this study. A total
of 208 patients on whose initial abdominal CT scan both of
colorectal and LM lesion were resectable and who electively
underwent surgery for primary CRC and metastatic lesion
were enrolled in this study. Of these, 143 patients underwent
simultaneous resection for primary CRC and synchronous LM
(simultaneous surgery group), and 65 patients were treated by
2-stage operation in which the primary CRC lesion was resected
first, and then, metastatic lesions in 2-3 months after 1st
operation (staged surgery group) (Fig. 1).

Data collected included patient demographics, primary
colorectal surgery, extent of liver resection, pathologic stage and
pathologic margin status of metastasectomy (liver resection),
pattern and site of recurrence after hepatic surgery, and length
of recurrence-free survival (RFS) and overall survival (OS). At
this point, the survival time was calculated from the point
of colorectal surgery regardless of staged or simultaneous
metastasectomy. In order to compare the outcome according to
2 treatment strategies, we divided our patients into 2 groups;
one is a group of patients who underwent simultaneous
resection for primary CRC and synchronous LM (simultaneous
surgery group) and the other is a group of patients who
underwent the resection for primary CRC first and then the
delayed resection for metastatic lesion after recovery from the
resection of primary CRC (staged surgery group).

Ethics

After obtaining Institutional Review Board (IRB) approval
(IRB No. OCI18REDI0093) from Incheon St. Mary's Hospital,
Kyung Hee University Hospital at Gangdong, Asan Medical
Center, Chonnam National University Hwasun Hospital,
Korea University Anam Hospital, Dong-A University College of
Medicine, and Gil Medical Center to participate in this study,
we analyzed the data and clinical information of these 208
patients retrospectively.
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Staging work-up and follow-up
Preoperative work-up such as serum CEA at the time of

first diagnosis, abdominopelvic CT, chest CT and liver MRI
were done based on each hospital's discretion. For hepatic
metastatic lesion, liver MRI was used to evaluate the number,
extent, and location for metastatic lesions. In patients who
underwent neoadjuvant or adjuvant chemotherapy, response
to chemotherapy was evaluated by abdomen CT and chest
CT every 3 or 4 cycles. After the completion of chemotherapy,
patients were examined every 3 months during first 2 years and
then every 6 months during the remaining 3- to 5-year schedule
with abdomen and pelvic CT and chest CT, or plain chest X-ray.
For all patients, follow-up data including information about
recurrence and survival were obtained from predetermined
data sets from individual hospitals during routine clinical
practice.

Primary outcome
The primary outcome was in identifying the difference in

3-year OS and 3-year RFS according to each treatment strategy.

Secondary outcome
The short-term perioperative outcomes including overall

postoperative morbidity and recovery course after surgery were
analyzed in the overall study population.

Defining complications

All complications occurred during hospital stay and within
30 days after surgery. Postoperative complications were
classified as general complication and surgical site (colorectal or

Fig. 1. A study flow diagram of
this study.

hepatic) specific complication. General complication included
surgical site infection, postoperative ileus, pulmonary, or
cardiac complication. Pelvic abscess or inflammatory change
around bowel anastomosis such as fluid collection or abscess
formation, chylous ascites, and anastomosis stricture or
bleeding were classified into colorectal surgery specific compli-
cation, and hepatic abscess or fluid collection and hepatic
failure into hepatic surgery specific complication. Postoperative
complications were classified using a therapy-oriented 4-level
severity grading system; the Clavien-Dindo classification [9].
Postoperative complications with a Dindo classification of III or
higher were classified as major complications.

Statistical analyses
Continuous variables between the 2 groups were compared

using paired t-test and expressed as mean =+ standard deviation.
Continuous variables among the 3 groups were compared
using one-way analysis of variance. Categorical variables were
analyzed with the chi-square test. Statistical significance was
defined as P < 0.05. All statistical analyses were performed
using the SPSS ver. 15.0 (SPSS Inc., Chicago, IL, USA).

RESULTS

The mean follow-up length was 41.2 = 24.6 months. The
patients in simultaneous surgery group were older than those
in staged surgery group (60.0 + 105 vs. 564 + 11.1, P = 0.023).
There were no statistical differences in the distribution of
gender and American Society of Anesthesiologist (ASA) physical
status classification, or the location of primary tumor (colon or
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rectum). Patients in staged surgery group had more metastatic
lesions than those in simultaneous surgery group (2.4 + 2.0
vs. 1.6 = 1.1, P = 0.02). Also, neoadjuvant chemotherapy was
administered more frequently in staged surgery group than in
simultaneous surgery group (53.8% vs. 18.2%, P < 0.001). Most
patients who underwent neoadjuvant or adjuvant chemotherapy
were treated with FOLFIRI, which is a combination with
leucovorin (FOLinic acid), 5-FU (fluorouracil), and IRInotecan or
FOLFOX which, itself, is a combination with leucovorin (FOLinic
acid), 5-FU (fluorouracil), and oxaliplatin (Table 1).

Operation methods for primary CRC were not significantly
different in the 2 groups. However, for the extent of resection
for hepatic metastasis, nonanatomical resection was more
frequently performed in simultaneous surgery group and
major hepatectomy, which was required to resect more than
4 hepatic segments, was more frequently performed in staged
surgery group (P < 0.001). Postoperative complications occurred
in 12 patients (18.5%) of staged surgery group and 26 (18.2%)
of simultaneous surgery group. Of these patients, severe
complications of Clavien-Dindo classification grade III or more
occurred in 4 patients (6.2%) of staged surgery group and 14
(9.8%) of simultaneous surgery group (P = 0.595). There was
no significant difference in surgery site (colon or liver) related
complication (P = 0.567) (Table 2).

There were no significant differences in the pathologic

Table 1. The demographic of enrolled patients

results from primary CRC lesion and margin status after hepatic
resection in the 2 groups (Table 3).

In univariate analysis, to identify the risk factors for on-
cologic outcomes, treatment strategy (staged surgery or simul-
taneous surgery) and N stage were significant factors for OS.
And the extent of liver resection, T stage, N stage, and the
margin status of hepatic resection were significant factors for
RFS (Table 4). In multivariate analysis, there was no significant
independent risk factor for OS. Although it was not statistically
significant, treatment strategy (staged surgery or simultaneous
surgery) showed a tendency to affect OS (P = 0.087; 95%
confidence interval [CI], 0.292-1.087). The margin status of
hepatic resection was the independent risk factor for RFS (P <
0.001; 95% CI, 0.222-0.634) (Table 5). Fig, 2 shows the OS and
RFS according to the treatment strategy. The 3-year OS rate
was 85.0% in staged surgery group and 69.4% in simultaneous
surgery group (P = 0.013), and the 3-year RFS rate was 46.4 % in
staged surgery group and 30.2% in simultaneous surgery group
(P = 0.143). In subgroup analysis, dividing into 2 groups based
on the location of primary CRC, the benefit of staged surgery
for OS and RFS was shown clearly in rectal cancer (P = 0.021
and P = 0.015) (Fig. 3). In multivariate analysis, staged surgery
was the independent risk factor for OS and RFS in rectal cancer
patients (Table 6).

Table 7 shows the patterns and site of recurrence from our

Variable

Age (yr)
<65
>65
Sex, male:female
ASA physical status classification
|
Il
Ml
Initial CEA (ng/mL)
Location of primary cancer
Colon cancer
Rectal cancer
No. of metastatic lesions
Neoadjuvant chemotherapy
Perioperative chemotherapy
Chemotherapeutic agents
5-FU + LV
Xeloda
FOLFOX or FOLFIRI
FOLFOX or FOLFIRI + biologics
Other

Staged strategy (n = 65)  Simultaneous strategy (n = 143) P-value
51 (35.4) 93 (64.6)
14 (21.9) 50 (78.1) 0.054
43:22 102:41 0.515
25 (38.5) 48 (33.6) 0.454
37 (56.9) 82 (57.3)
3 (4.6) 13 (9.1)
106.1 £ 255.9 31.2+110.6 0.034
33 (30.6) 75 (69.4)
32 (32.0) 68 (68.0) 0.881
2420 1.6 1.1 0.02
35 (53.8) 26 (18.2) <0.001
60 (90.3) 118 (82.5) 0.087
0 (0) 2(1.7)
1(1.7) 27 (22.9)
55 (41.4) 78 (66.1)
3 (5.0 7 (5.9)
1(1.7) 4(3.4)

Values are presented as number (%) or mean =+ standard deviation.

ASA, American society of Anesthesiologist; LV, leucovorin; FOLFOX, 5-FU + leucovorin + oxaliplatin; FOLFIRI, 5-FU + leucovorin +

irinotecan.
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Table 2. The operation methods and postoperative complication

Variable

Primary colorectal surgery
RHC
LHC
AR
LAR or coloanal
APR
Others

Extent of liver resection
Nonanatomical resection
Minor hepatectomy (<4 segments)
Major hepatectomy (>4 segments)

Combined RFA

Postoperative complications (%)
Delayed bowel function
Anastomosis site leakage
Surgical site infection
Intra-abdominal bleeding
Hepatic dysfunction
Pulmonary dysfunction
Other

Severity of complication
Above C-D grade IlI

Cause of complication
Colon surgery
Liver surgery

Values are presented as number (%).

Staged strategy

Simultaneous strategy

(n = 65) (n = 143) P-value
8(12.3) 27 (18.9) 0.353
23.1) 5(3.5)
20 (30.8) 34 (23.8)
27 (41.5) 69 (48.3)
1(1.5) 2 (1.4)
7 (10.8) 6 (4.2)
21 (32.8) 100 (69.9) <0.001
22 (33.8) 31(21.7)
22 (33.8) 12 (8.4)
6(9.2) 7 (4.9) 0.233
12 (18.5) 26 (18.2) 0.692
3 (4.6) 9(6.3)
46.2) 9(6.3)
3 (4.6) 5 (3.5)
1(1.5) 2(1.4)
0(0) 1(0.7)
0(0) 1(0.7)
1(1.5) 1(0.7)
4(62) 14 (9.8) 0.595
9(81.8) 24 (92.3)
2(18.2) 2(7.7) 0.567

RHC, right hemicolectomy; LHC, left hemicolectomy; AR, anterior resection; LAR, low anterior resection; APR, abdominoperineal
resection; RFA, radiofrequency ablation; C-D, Clavien-Dindo classification.

Table 3. The pathologic results from primary colorectal can-
cer and metastatic hepatic lesion

Staged Simultaneous
Variable strategy strategy P-value
(n=65) (n=143)
pT stage
pT1 1(1.5) 00
pT2 5(7.7) 6 (4.2)
pT3 47 (72.3) 110 (76.9)
pT4 12 (18.5) 27 (18.9) 0.339
pN stage
pNO 23 (35.4) 34 (23.8)
pN1 21 (32.3) 47 (32.9)
pN2 21(32.3) 62 (43.4) 0.168
No. of lymph node 223 +13.1 22.8+14.7 0.826
harvested
No. of lymph node 3.4+5.1 3.8+x4.7 0.509
metastasis
Liver resection margin
Positive 6(9.2) 15(10.5)  0.780
Largest size of liver 2.7 +£2.1 28+19 0.917

metastasis (cm)

Values are presented as number (%) or mean =+ standard deviation.

data. After hepatic resection, we found that systemic recur-
rences including liver or lung occurred in more than half of
recurrences.

DISCUSSION

It has been reported that 10%-25% of synchronous LM from
CRC patients are resectable [10]. For resectable synchronous
LM from CRC, there are 2 mainstays of therapeutic approach,
simultaneous resection or staged resection. Simultaneous
resection can prevent the 2nd operation, reduce overall hospital
stay, and promptly initiate adjuvant therapy after surgery [11].
On the other hand, there should be concern for increased risk
of surgical morbidity. Although staged resection can potentially
minimize surgical morbidity, it requires 2 or more operations,
results in longer total hospital stay, and could lead to
unresectable conditions of LM due to various reasons including
disease progression or a missed metastatic lesion due to good
response to neoadjuvant chemotherapy [6,10]. There is no
consensus regarding the superiority between these 2 surgical
strategies because current results from some investigators
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Table 4. Univariate analysis for risk factors related with
oncologic outcomes

3-Year 3-Year
Variable o8 P-value i P-value
rate rate
(%) (%)
Age (yr)
<65 73.8 35.8
>65 76.6  0.467 29.8 0.109
Sex
Male 77.3 36
Female 67.1 074  36.1  0.712
ASA physical status
classification
| 74.9 35.9
Il 73.9 353
Il 75.7 0.891 44 0.758
CEA (ng/mL)
<5 68.3 31.5
>5 78.1 0.449 30.8 0.536
Location of primary tumor
Colon 74.7 37
Rectum 73.8 0.578 309 0.973
No. of metastatic lesions
Single 71.6 36.7
Multiple 77.7 0.487 35.1 0.772
Chemotherapy
No 62.8 353
Yes 76.2  0.15 339 0.877
Treatment strategy
Staged 85 46.4
Simultaneously 69.4 0.013 30.2 0.143
Extent of liver resection
Nonanatomical 70.9 28.6
Minor 76.9 42.8
Major 82.8 0.061 49,5 0.023
T stage
1 100 100
2 80.8 80.8
3 77.4 31.2
4 59.8  0.137 39.5 0.036
N stage
0 77.1 45.4
1 81.7 39.1
2 66.4 0.04 27.3  0.004
Liver resection margin
RO 75.7 39.1
R1 61.8 0.218 6 <0.001
Largest size of liver meta (cm)
<2 71.9 34.8
>2 76.4  0.626 33.2 0.799

OS, overall survival; RFS, recurrence-free survival; ASA, Ameri-
can society of Anesthesiologist.

have been quite different, and those studies have some biases
from referral or institutional differences in treatment policy, or
patient selection. To discuss this issue, 2 aspects are necessary

Table 5. Multivariate analysis for risk factors related with
oncologic outcomes

Variable HR 95% ClI P-value
For overall survival
Chemotherapy 1.25 0.758-2.758  0.264
Treatment strategy 293  0.292-1.087  0.087
Extent of liver resection 2.135 0.381-2.225  0.344
T stage 1.135 0.433-1.430  0.769
N stage 2.03 0.406-1.260  0.362
Liver resection margin 0.721 0.375-1.503  0.396
For recurrence-free survival
Age 1.871 0.538-1.116 0.171
Treatment strategy 0.72 0.579-1.241  0.396
Extent of liver resection 2.476 0.586-1.921  0.29
T stage 4.616 0.521-1.262 0.202
N stage 2.093 0.499-1.110 0.181
Liver resection margin 13.435 0.222-0.634 <0.001

HR, hazard ratio; Cl, confidence interval.

to consider; postoperative morbidity and long-term oncological
outcomes.

Some authors have demonstrated that staged surgery in
patients who would be expected to require major hepatic
resection or have excessive surgical stress should be considered.
Bolton and Fuhrman [12] reported that surgical death rate was
significantly higher if extended lobar resections were necessary,
and if concomitant colorectal resection was performed. With
this result, they insisted that patients who have complex
hepatic metastases at the time of diagnosis of the primary CRC,
and who would require extended hepatic lobectomy, should
have hepatic resection delayed for at least 3 months after colon
resection. One study on surgical morbidity for simultaneous
resection for synchronous LM from CRC demonstrated that
the frequency of morbidity, and that of anastomotic leakage,
seemed to be high after simultaneous resection for synchronous
LM from CRC, especially when intraoperative blood loss or
operation time increased greatly. Reporting that the predictive
factors for postoperative morbidity were intraoperative blood
loss and an operation time >8 hours, the authors suggested
that staged resection should be considered in cases in which
excessive surgical stress including a large amount of blood loss
or longer operation time from simultaneous resection would
be expected [13]. In the present study, major hepatic resections
were more frequently performed in staged surgery group than
in simultaneous surgery group (32.8% vs. 84%, P < 0.001). This
might be because of the difference in number of metastatic
lesions between the 2 groups (24 + 2.0vs. 1.6 = 1.1, P =
0.02). The rate and site of postoperative morbidity were not
significantly different between the 2 groups. Also, the severities
of postoperative complications classified with Clavien-Dindo
classification were not significantly different between the 2
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Fig. 2. (A) The 3-year overall survival (OS) rate was 85.0% in the staged surgery group and 69.4% in simultaneous surgery group
(P =0.013); and (B) the 3-year recurrence-free survival rate was 46.4% in the staged surgery group and 30.2% in simultaneous
surgery group (P = 0.143). The OS in staged surgery group is significantly better than in simultaneous surgery group.
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Fig. 3. This figure shows the result of overall survival (OS) and recurrence-free survival (RFS) based on the location of primary
CRC. (A) The OS in colon cancer patients was not significantly different between the staged surgery group and simultaneous
surgery group (5-year OS rate: 76.6% vs. 55.6%, P = 0.295). However, (B) the OS in rectal cancer patients was significantly
better in the staged surgery group than in simultaneous surgery group (5-year OS rate: 73.6% vs. 43.2%, P = 0.021). In the
aspect of RFS, the results were almost the same with those for OS. (C) In colon cancer patients, RFS was not significantly
different between the 2 groups. However, (D) rectal cancer patients in staged surgery group had better outcome of RFS (5-year
RFS rate: 35.3% vs. 20.1%, P = 0.015).
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Table 6. Multivariate analysis for risk factors related with
oncologic outcomes in rectal cancer subgroup

Variable HR 95% Cl P-value
For overall survival
Chemotherapy 0.122  0.398-1.902 0.727
Treatment strategy 4.570 0.109-0.908 0.033
Extent of liver resection ~ 0.377 0.418-5.306 0.812
T stage 0.437 0.259-10.325 0.933
N stage 2.432 0.177-1.218 0.268
Liver resection margin 0.191  0.316-2.077 0.662
For recurrence-free survival
Age 1.862 0.404-1.176 0.172
Treatment strategy 5.092 0.269-0.912 0.024
Extent of liver resection ~ 0.921 0.081-2.366  0.337
T stage 3.059 0.266-1.078  0.080
N stage 1.374 0.352-1.300  0.241
Liver resection margin 3.019 0.219-1.096 0.082

HR, hazard ratio; Cl, confidence interval.

groups (Table 2). Considering postoperative morbidity, staged
surgery might be more appropriate for patients who would be
expected to receive major hepatic resection, and simultaneous
surgery for those to receive limited nonanatomical resection.
A meta-analysis including 24 nonrandomized studies reported
that the bilobar distribution, size of LM, and the proportion
of major liver resections was found to be higher in the
staged surgery group compared to the simultaneous surgery
group. Based on the comparable intraoperative parameters,
postoperative complications, and survival found between the
2 groups, the authors have suggested that staged surgery group
may result in better outcomes, and that simultaneous surgery
can only be recommended in patients with limited hepatic
disease [14].

One of the important points which must be considered in
choosing a therapeutic plan for synchronous LM from CRC is
long-term oncologic outcome including RFS and OS. Of course,
tumor factors such as the number, the size, the extent of LM,
and histopathologic findings of primary CRC may be more
important than the therapeutic strategy for stage IV disease
[9,10,15,16]. In the present study, tumor factors including T and
N stage and surgical factors including the extent and margin
status of hepatic resection were significant risk factors for RFS
(Table 4). Especially, the margin status of hepatic resection
was an independent risk factor for RFS (Table 5). However, a
well-defined therapeutic plan may be helpful for patients with
resectable metastatic disease from CRC. An extensive meta-
analysis, which was commented on above, demonstrated that
similar oncologic outcomes can be achieved with 2 therapeutic
strategies in selected patients [14]. They explained the reason
for their conclusion was that most studies only undertook
simultaneous resections in patients with limited hepatic

Table 7. The patterns and site of recurrence after hepatic
resection

Staged ST
Variable strategy P-value
(n = 65) strategy
(n=143)
Patterns of recurrence
No recurrence 23 (35.4) 47 (32.9) 0.552
Local recurrence 5(7.7) 8 (5.6)
Systemic recurrence 36 (55.4) 80 (55.9)
Local + systemic recurrence 1 (1.5) 8(5.6)
Site of recurrence
Liver 20(30.8) 46 (32.2) 0.462
Lung 10(15.4) 16(11.2)
Peritoneal seeding 0 (0) 3(2.1)
Bone 3(4.6) 2(1.4)
Others 1(1.5) 8 (5.6)
More than 2 sites 7 (10.8) 20 (14.0)

Values are presented as number (%).

disease, and they more frequently performed staged surgery
for both bilobar disease and large preoperative size of liver
metastasis. Very similar conditions were found in the present
study. The authors of the meta-analysis suggested that the
point in which staged surgery actually may provide better
oncologic outcome than simultaneous surgery in patients with
resectable synchronous LM from CRC is debatable [14]. Another
study, which was a multicenter international analysis, involving
4 major hepato-biliary centers from the USA, Switzerland,
Portugal, and Italy analyzed 1004 patients treated with
curative intent surgery for synchronous liver metastasis from
CRC [17]. They compared the long-term oncologic outcomes
between simultaneous surgery group and staged surgery
group. The results showed that the operative strategy for
resectable synchronous LM from CRC had no impact on long-
term outcomes. They demonstrated that tumor specific factors
were more associated with long-term oncologic success. In the
present study, there were no statistical differences in local
or systemic recurrence rates between simultaneous surgery
group and staged surgery group (Table 7). Also, 3-year RFS
was not significantly different between the 2 groups (46.4%
in staged surgery group vs. 30.2% in simultaneous surgery
group, P = 0.143). However, 3-year OS was significantly higher
in staged surgery group than in simultaneous surgery group
(85.0% vs. 69.4%, P = 0.013) (Fig. 2). Analyzing our data for
the subgroup according to the primary tumor locations, there
were significantly improved 3-year OS rates and 3-year RFS
rates in staged surgery group for rectal cancer with resectable
synchronous LM (Table 6, Fig. 3). However, these benefits in
oncologic outcomes did not result from colon cancer patients
(Fig. 3). The result from present study showed favorable
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oncologic outcomes from staged surgery for resectable
synchronous LM from CRC, especially in rectal cancer patients.

Discussing the therapeutic strategy for stage IV disease
from CRC, the role of neoadjuvant or adjuvant chemotherapy
should be considered as one of the most important factors.
As a development of therapeutic agents for metastatic CRC,
long-term oncologic outcomes have been improved [18]. The
major goal of systemic chemotherapy before, between, or
after resection would increase the likelihood that residual
microscopic disease will be eradicated [19]. Neoadjuvant
chemotherapy has some potential advantages: earlier treatment
of micrometastatic disease, determination of responsiveness to
therapy, and avoidance of local therapy for those patients with
early disease progression [20,21]. However, if the metastatic
lesions are completely responsive, neoadjuvant chemotherapy
can make it difficult to identify areas for resections. Another
potential disadvantage are the inherent risks of disease
progression before surgery and the burden of liver toxicity
[21]. In the present study, the application rate of neoadjuvant
therapy was significantly higher in staged surgery group than
in simultaneous surgery group (P < 0.001). That might be
because patients in staged surgery group had more metastatic
lesions than those in simultaneous surgery group (P = 0.02).
Based on our data, in spite of more metastatic lesions in staged
surgery group, which is known for poor prognostic factors, the
most important point might be that neoadjuvant chemotherapy
was more frequently applied to the patients in stage surgery
group thus providing the survival benefits in staged surgery
group. The data from the EORTC (European Organisation for
Research and Treatment of Cancer) study showed quite clearly
that nearly all patients were able to tolerate neo-adjuvant
chemotherapy. Also, analysis of the progression-free survival
curves from the EORTC-EPOC trial shows that the main
difference comes after the first 2 months when the curves
drop down and then move out in parallel, suggesting that the
benefit conferred by perioperative chemotherapy might be a
consequence of a reduction in the occurrence of early cancer
relapse as a consequence of preoperative chemotherapy [22].
Although it was not clear that this made the difference in
long-term oncologic outcome, in cases with large numbers of
metastatic lesions, staged surgery should be taken into account
as a preferred therapeutic strategy.

This study has some limitations. The major and critical
limitation of this study was inherent selection bias. The
number of patients who were excluded from staged surgery
group due to disease progression after initial colorectal surgery
could not be identified. Because cancer progression after
initial colorectal resection in staged surgery group might be
very important in analyzing the long-term outcomes, careful
interpretation of our data might be necessary. At the time of
patient enrollment, initial abdominal CT scan was checked to

identify the resectability of the metastatic lesion. Thus, any
patients with progression after initial colorectal resection in
staged surgery group were not lost in present study. Although
there was cancer progression, it is reasonable even progression
might be considered as a still-resectable condition in the
present study. The postoperative complications were not
classified in detail and the role of adjuvant chemotherapy in
the 2 groups not analyzed. Unfortunately, further information
including durations of neoadjuvant treatment and the change of
neoadjuvant chemotherapeutic agents before metastasectomy,
and so on, except whether or not to perform a neoadjuvant
chemotherapy, and kinds of chemotherapeutic agents if the
patients received neoadjuvant chemotherapy, were not shown
due to the retrospective study design using predetermined
data sets from individual hospitals. It was analyzed without
consensus about the indication of each therapeutic strategy,
selection and reporting bias that was among several institutes,
as well as the possible difference of preference to a certain
therapeutic strategy. Also, the survival analyses according
to tumor-specific factors related to oncologic outcomes were
not performed in the present study. However, the result from
the present study showed that staged surgery did not appear
inferior to simultaneous surgery, but rather, could be superior.

In conclusion, patients with resectable synchronous LM
managed with staged surgery had similar perioperative short-
term outcomes with simultaneous surgery. On the other hand,
oncologic outcomes of staged surgery group had a tendency of
longer OS in all CRC with LM and OS and RFS of staged surgery
in the subgroup composed of rectal cancer with LM were
superior to those with simultaneous surgery group. Although
further study including the effect of tumor biology and tumor-
specific factors, and the comparison between the 2 strategies
in patients with similar disease burdens are needed, staged
surgery with or without neoadjuvant chemotherapy should be
considered for resectable synchronous LM from CRC as a safe
and a fairly promising option.
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