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Purpose. This retrospective study evaluated the outcome of patients with
colorectal cancer and synchronous liver metastasis after they received dif-
ferent initial methods of treatment.

Methods. Between 2008 and 2012, 273 patients were diagnosed with
colorectal cancer with synchronous liver metastasis at Chi-Mei Medical
Center. After excluding patients with peritoneal carcinomatosis or extra-
hepatic metastasis, 150 patients were enrolled in the study. Of the 150 pa-
tients, 40 were treated with colectomy, 15 with synchronous colectomy
and hepatectomy, 63 received chemotherapy as their initial treatment; and
32 received palliative care only. We then compared the clinicopathologic
characteristics and prognosis of each treatment group.

Result. Patients receiving chemotherapy and palliative treatment only
eventually had significantly higher ratios of stoma creation compared to
patients who were treated with surgery (colectomy and synchrous co-
lectomy and hepatectomy) (p = 0.0002). Compared with the chemother-
apy group, a significantly higher percentage of patients in the surgery
group (colectomy, synchronus colectomy and hepatectomy) achieved
cures (30% and 100% vs. 1.59%; p < 0.0001). Although the surgery group
(colectomy and synchronus colectomy and hepatectomy) had better can-
cer-specific survival rates than did those in the chemotherapy and pallia-
tive therapy only groups, there was no statistical significance between the
colectomy group and the synchronous colectomy and hepatectomy group
(p = 0.487). After curative treatment of liver metastases was achieved,
there were no statistical differences in disease-free and cancer-specific
survival among the three treatment groups.

Conclusions. Synchronous colectomy and hepatectomy is safe as an ini-
tial treatment for carefully selected patients with colorectal cancer and
liver metastases. This approach can avoid tumor-related complications
and provides better cancer-specific survival. For patients treated first with
chemotherapy, the response of liver metastases to chemotherapy during
the first year will determine the final prognosis.
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In Taiwan, colorectal cancer (CRC) is the most
common cancer and the third most frequent cause
of cancer-related deaths. In 2016, CRC accounted for
an estimated 5722 deaths in Taiwan.' Twenty-five per-
cent of CRC patients have clinically detectable liver
metastases at the initial diagnosis, and approximately
50% develop liver metastases during the course of
their disease.” Although a cure is possible for a sub-
group of these patients, the reported five-year relative
survival rate is still only 35%.” To date, National Com-
prehensive Cancer Network (NCCN) guidelines sug-
gest optional initial therapy (neoadjuvant chemother-
apy, synchronous colectomy and hepatectomy or co-
lectomy, and then staged hepatectomy after chemo-
therapy for CRC patients with resectable liver meta-
stases. On the other hand, the generally suggested
treatment approach for patients with CRC with un-
resectable liver metastases has been systemic chemo-
therapy, and colectomy is only recommended when
CRC is symptomatic (bleeding, perforation or ob-
struction).** One report found that palliative resection
of the primary tumor improves survival among pa-
tients with incurable CRC with synchronous liver me-
tastasis (CLM).°

We designed a study to evaluate the outcome of
four different initial approaches for treating patients
with CRC and synchronous liver metastasis.

Methods

Between January 2008 and December 2012, 1919
patients were diagnosed with CRC at Chi Mei Medi-
cal Center. Among them, 273 patients were diagnosed
as having CLM, and their cases were retrospectively
reviewed. Among the group of 273 patients, 123 were
excluded from the study due to extrahepatic metasta-
sis or after peritoneal seeding was found. A final group
of 150 patients with CLM were enrolled in the study
(Fig. 1).

The diagnosis of liver metastasis was based on the
results of imaging studies such as ultrasonography
and enhanced computed tomography, or CT, with/
without needle biopsy. Needle aspiration biopsy was
performed before treatment only in patients with aty-

pical hepatic mass enhancement. Synchronous liver
metastases were defined as they were initially diag-
nosed, before further management was determined.
The resectability of CLM is determined by the
technical ability to remove all visible metastases while
at the same time preserving an adequate amount of
liver tissue with an adequate vascular supply and
biliary drainage. Since 1997, a weekly colorectal
multidisciplinary team (MDT) meeting has been held
at Chi-Mei Hospital, during which cases of all newly
diagnosed patients are discussed. Between January
2008 and December 2012, among 150 enrolled pa-
tients, 40 received colectomy as initial treatment due
to symptomatic CRC; 15 received synchronous co-
lectomy and hepatectomy (SCH); 63 initially received
chemotherapy; and 32 received palliative treatment
only. Curative treatment was defined when no resid-
ual liver metastasis or extrahepatic metastasis were
seen on contrast-enhanced CT performed 3 months af-
ter a patient underwent colectomy and hepatectomy or
another therapeutic modality for liver metastasis, such
as radiofrequency ablation (RFA). The follow-up pe-
riod ended on December 31, 2015. For each case, the
clinicopathologic characteristics, outcome of treat-

Chi Mei Medical Center, 2008-2012

273 Colorectal cancer patients with synchronous liver metastasis

Excluded patients with peritoneal

150 patients

is or

2 2 2 2
Colectomy first Synchronous Chemotherapy Palliative treatment
(n=40) colectomy and first (n=63) (n=32)
hepatectomy first I
(n=15) Colectomy
L @=8)
| CIT (37/40) | | C/T (15/15) ‘ | CIT (63/63) ‘
Hepatectomy RFA Hepatectomy
@=7) (n=5) (n=1)
Curative treatment Curative treatment Curative treatment
(n=12) (n=15) (n=1)
30% 100% 1.59%

=

Retrospective Review
Analysis of the outcome

Fig. 1. Diagram of the study design.
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ment, and prognosis by different initial treatment mo-
dality were then analyzed.

Statistical analysis

The continuous variables were performed by means
with standard deviation with analysis of variance
(ANOVA) to compare the differences between the
four treatment groups. The categorical variables were
presented as frequency with percentage using Pear-
son’s chi-square test or Fisher’s exact test to examine
the differences. The survival curves were presented
using the Kaplan-Meier method, with the log-rank test
for comparing the differences between the three treat-
ment groups. All data were analyzed using SAS 9.4
(SAS Institute Inc., Cary, NC, USA). The Kaplan-
Meier curves were plotted using STATA (version 12;
Stata Corp., College Station, TX). The statistical sig-
nificance was set as p < 0.05.

Results
Patients and clinical data

A total of 150 patients were enrolled in this study,

including 92 men and 58 women, with a median age
of 68 + 13.63 yr (range: 34 to 94 yr). The primary
CRC was located within the rectum in 28 patients
(18.7%), within the left side of the colon in 89 patients
(59.3%), and within the right side of the colon in 33
patients (22%). A total of 40 patients underwent co-
lectomy as initial treatment; 15 patients received syn-
chronous colectomy and hepatectomy (SCH); 63 pa-
tients underwent chemotherapy first; and 32 patients
received palliative treatment only. There was a similar
distribution among the groups by gender, number of
comorbidities, tumor histology, interval from diagno-
sis to treatment, and ratio of adjuvant therapy (Table
1). The mean age was greater among the palliative
treatment group (p < 0.0001). In addition, tumors
were more often located at the rectum among patients
in the chemotherapy group (28.57%; p = 0.0301).
Pre-treatment carcinoembryonic antigen (CEA) levels
and the number of liver metastasis were both lower
among the SCH treatment group (p = 0.0063 and p <
0.0001, respectively).

Complications from surgery, the number of days
in the intensive care unit, hospitalization days, and the
interval from operation to chemotherapy were similar
between the colectomy group and the SCH group (Ta-
ble 2). Notably, in the chemotherapy and palliative

Table 1. Demographic profiles of patients with colorectal cancer with liver metastases

Colectomy

SCH Chemotherapy Palliative care

(n = 40) (n=15) (n=63) (n=32) p-value
Age (yr) 61.53 £ 14.30 60.47+8.31 63.25+11.62 79.75+£9.14  <0.0001
Sex 0.4640
Male 27 (67.50%) 10 (66.67%) 39 (61.90%) 16 (50.00%)
Female 13 (32.50%) 5(33.33%) 24 (38.10%) 16 (50.00%)
Number of morbidities 0.88+1.18 0.80+0.77 0.97 £1.08 .50+ 1.16 0.0625
CEA (ng/mL) 221.22+£569.81 78.39+143.78 969.41 £1770.73 1626.30 £3071.1 0.0063
Tumor location 0.0301
Right side 10 (25.00%) 6 (40.00%) 7 (11.11%) 10 (31.25%)
Left side 24 (60.00%) 7 (46.67%) 38 (60.32%) 20 (62.50%)
Rectum 6 (15.00%) 2 (13.33%) 18 (28.57%) 2 (6.25%)
Tumor pathology 0.316
Adenocarcinoma 39 (97.50%) 15 (100%) 63 (100%) 26 (100%)*
Mucinous 1 (2.50%) 0 (0.00%) 0 (0.00%) 0 (0.00%)
Number of liver metastases <0.0001
=3/<3 20 (50.00%) 14 (93.33%) 11 (17.46%) 10 (31.25%)
>3 20 (50.00%) 1 (6.67%) 52 (82.54%) 22(68.75%)
Interval from diagnosis to treatment (days) 20.45 £ 23.46 19.60 = 14.20 25.37+18.23 N/A 0.1047
Adjuvant chemotherapy 37 (92.50%) 15 (100%) 63 (100%) N/A 0.107
Adjuvant radiotherapy 2 (5.00%) 0 (0.00%) 9 (14.29%) N/A 0.175
Adjuvant target therapy 4 (10.00%) 0 (0.00%) 6 (9.52%) N/A 0.657

* 6 of 32 patients in the palliative care group refused further examination, and thus no biopsy was performed.
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care groups, there was a significantly higher percent-
age of stoma creation compared to the surgery group
(» = 0.0002). Nearly 40% of patients would go on to
experience tumor complications requiring a stoma for
stool diversion. In the colectomy group, only 3 pa-
tients did not receive adjuvant chemotherapy after
surgery in our hospital. Two patients died from pneu-
monia-related septic shock before they received che-
motherapy, and 1 patient developed severe liver func-
tion impairment.

Chemotherapy response rates (complete response +
partial response vs stable disease + progressive re-
sponse) of CLM were similar between the colectomy
and chemotherapy groups (p = 0.9021; Table 2). Can-
cer-specific survival according to the chemotherapy re-
sponse of CLM is shown in Table 3. Under disease con-
trol (complete response + partial response), the co-
lectomy group had better 3-year cancer-specific survival
rates compared to rates in the chemotherapy group
(76.92% vs. 10%, respectively; p = 0.0002; Table 3).

In our series, 12 of 40 patients (30%) in the co-
lectomy group achieved cures after receiving chemo-
therapy. Seven of these patients were treated with he-
patectomy, and 5 received RFA as curative treatment
(Figure 1). Only 1 patient (1.59%) in the chemotherapy
group eventually achieved curative treatment by co-

lectomy following hepatectomy. Overall, a higher per-
centage of the colectomy treatment group achieved cu-
rative treatment than did those in the chemotherapy
group (30% vs. 1.59%, respectively; p <0.0001; Table 2).

Cancer-specific survival and disease-free
survival

Cancer-specific survival rates were similar be-

Table 3. Cancer-specific survival according to chemotherapy

response of CLM
Colectomy  Chemotherapy
(n=37) (n=s9) Pvale
One-year follow-up
CR+PR 100% (13/13)  75% (15/20) 0.1310
SD+PD 75% (18/24)  33.33% (13/39) 0.0013
Two-year follow-up
CR+PR 84.62% (11/13)  30% (6/20)  0.0039
SD+PD 29.17% (7/24)  5.13%(2/39) 0.0211
Three-year follow-up
CR+PR 76.92% (10/13)  10% (2/20)  0.0002
SD+PD 8.33% (2/24)  5.13% (2/39) 0.6318
All follow-up periods
CR+PR 38.46% (5/13) 0% (0/20)  0.0054
SD+PD 8.33% (2/24) 0% (0/39)  0.1413

CR: complete response, PR: partial response, SD: stable
disease, PD: progressive disease.

Table 2. Outcome of patients with colorectal cancer with liver metastases

Colectomy SCH Chemotherapy Palliative
(n = 40) (n=15) (n = 63) =32 Pale
Stoma 4 (10.00%) 0 (0.00%) 25 (39.68%) 14 (43.75%) 0.0002
Operation complications 4 (10.00%) 2 (13.33%) N/A N/A 0.6595
ICU stay (days) 3 (7.69%) 2 (13.33%) N/A N/A 0.6099
Hospital stay (days) 12.51 £5.80 16.86 £ 14.30 N/A N/A 0.2872
Interval from operation to chemotherapy (days) 42.94+41.26  58.86 £48.19 N/A N/A 0.2560
Chemotherapy response rate of liver metastases™ N/A N/A 0.9021
CR +PR 35.14% (13/37*%*) 33.90% (20/59%**)
SD +PD 64.86% (24/37) 66.10% (39/59)
Tumor complication N/A N/A <0.0001
Obstruction 5 (7.94%) 17 (53.13%)
Bleeding 4 (6.35%) 2 (6.25%)
Perforation 1 (1.59%) 1 (3.13%)
Curative treatment (RFA/hepatectomy) 12 (30.00%) 15 (100%) 1 (1.59%) N/A <0.0001

* CR: complete response; PR: partial response; SD: stable disease; PD: progressive disease.

** 3 patients in the colectomy treatment group didn’t complete chemotherapy due to other disease (2 had septic shock and 1 had

severe liver impairment).

*** 4 patients in the chemotherapy group complete chemotherapy in another hospital.
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tween the colectomy group and the SCH group (p =
0.48; Fig. 2). However, the colectomy group and the
SCH group had better cancer-specific 3-year survival
rates (37.5% and 58.4%, respectively) compared to
the chemotherapy group (3.1%) (p < 0.0001 and p <
0.0001, respectively) and the palliative group (0%) (p
<0.0001 and p < 0.0001, respectively). Nevertheless,
disease-free survival and cancer-specific survival
rates were similar in the three treatment groups when
curative treatment of liver metastases was achieved (p
=0.5421; p=0.4307) (Fig. 3 and Fig. 4).

Discussion

In the past, the prognosis of patients with CRC
with liver metastases was usually poor. There was a
median survival of 6 months; 2-year survival was un-
usual; and 5-year survival was extremely rare.” Today
liver resection is the only available treatment that of-
fers the chance of long-term survival in patients with
metastastic colorectal cancer.’'> However, the resect-
ability rate of metastases at the time of diagnosis is
low, which accounts for the small proportion of pa-
tients who may benefit from surgery. To date, al-
though the majority of patients are not candidates for
hepatic resection, chemotherapy and target therapy

increase the resectability of liver metastasis and the
curative treatment rate, improving the outcome of
CLM.7’13’14

Advantages of treatment with SCH include lower
cost of care and shorter total hospital stays, but this
approach has also been considered to produce prohib-
itive rates of morbidity and mortality. In particular, for
patients requiring major liver resection, some studies
have reported increased morbidity and mortality ra-
tes.!>1¢ The advantage of using colectomy first (staged
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operation) is that there is no accumulated stress from
simultaneous liver and bowel resections. And, the dis-
advantages are that being admitted to the hospital
twice for surgery leads to higher hospitalization costs,
and it is often difficult to determine the ideal time for
the second surgery. The advantage of using chemo-
therapy first is that patients can immediately gain sys-
temic cancer control.

In our study, no surgical deaths occurred in either
the colectomy group or the SCH group. In addition,
there was no significant statistical difference in opera-
tive complications, length of ICU stay, length of hos-
pital stay, and interval from operation to chemother-
apy between the colectomy group and the SCH group.
Silberhumer’s study reported the same results, and
concluded that simultaneous resection of rectal prima-
ries and liver metastases is a safe procedure in care-
fully selected patients being treated at high-volume
institutions; this was true even if major liver resec-
tions were required.!” However, most centers still rec-
ommend a staged surgical approach with removal of
the primary cancer first, followed by liver resection
after adjuvant chemotherapy has been given.!®! In
our study, 50% of CLM patients in the colectomy
treatment group had fewer than 3 liver metastases.
However, these patients didn’t receive synchronous
liver metastasectomy (Table 1).

We believe the number of SCH in CLM patients
could grow dramatically in recent years due to matu-
rity of the surgical technique and improved intensive
care support. The definition of the resectability of
CLMs is evolving, and still being challenged. Suc-
cessful resectability is mainly defined by the ability to
perform a curative hepatectomy, resecting all lesions
while leaving at least 30% of non-tumor liver paren-
chyma intact. In the past, factors defining resectability
included the number and size of metastases, the distri-
bution of metastases throughout the liver, and the ana-
tomic relationship to major vascular structures.

Current data have precipitated a shift in the defini-
tion of resectability, from criteria based on the charac-
teristics of the metastatic disease (e.g., number, size)
to new criteria based upon whether a macroscopically
and microscopically complete, or RO, resection of the
liver lesion, as well as any extrahepatic disease, can be

performed. In addition, decisions about resectability
are contingent upon whether an adequate liver rem-
nant will remain after surgery. This notion of resect-
ability represents a paradigm shift. Instead of resect-
ability being defined by what is removed, decisions
concerning resectability now center around what will
remain after resection, with a particular focus on the
lack of residual disease as well as the volume and
function of the residual liver. In this new paradigm,
resectability is defined by four main criteria. (1) The
disease needs to be completely resected. An RO resec-
tion of both the intra- and extrahepatic disease sites
must be feasible. (2) At least two adjacent liver seg-
ments need to be spared. (3) Vascular inflow and out-
flow, as well as biliary drainage to the remaining seg-
ments, must be preserved. (4) Finally, the volume of
the liver remaining after resection (i.e., the future liver
remnant) must be adequate. This usually means at
least 20% of the total estimated liver volume for nor-
mal parenchyma, 30% to 60% if the liver is injured by
chemotherapy, steatosis, or hepatitis, or 40% to 70%
in the presence of cirrhosis, depending on the degree
of underlying hepatic dysfunction.?*?! Now the new
definition of resectability is “pragmatic” rather than
“dogmatic”. Limiting the removal of all visible meta-
stases while preserving an adequate future liver rem-
nant volume (FLRV) with its corresponding vascular
supply and biliary drainage is now being challenged
by combining liver partition and portal vein ligation
for staged hepatectomy (ALPPS). The new surgical
technique could effectively increase the FLRV and
prevent liver failure after hepatectomies in CLM pa-
tients.”?> However, due to reports of high morbidity
and mortality with this approach, careful patient se-
lection is essential >4

Although the chemotherapy group and palliative
care group had similar percentages of stoma creation,
it’s worth noting that about 15% of patients in the che-
motherapy group went on to experience tumor-related
complications, such as total colon lumen obstruction,
bleeding, and perforation during treatment. The sur-
gery group (colectomy, SCH) was spared these com-
plications because their primary tumors were resected
(Table 2).

For most patients with metastatic CRC, treatment
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is palliative rather than curative. The goals of sys-
temic treatment in these patients are to prolong sur-
vival and to help them maintain quality of life for as
long as possible. However, a small proportion of pa-
tients with metastatic CRC (e.g., those whose meta-
stases are confined to the liver) can be converted to a
potentially curable state through surgical resection of
the metastases after systemic therapy. For these pa-
tients, the goal of systemic treatment is to shrink the
metastases.”> A number of different drugs have signif-
icant antitumor activity in metastatic CRC, including
the systemic drugs 5-fluorouracil (5-FU), irinotecan,
oxaliplatin, bevacizumab, cetuximab, and panitumu-
mab, and the oral drug capecitabine. Different combi-
nations of these drugs, such as the FOLFOX regimen
(leucovorin, 5-FU, and oxaliplatin), the FOLFIRI re-
gimen (leucovorin, 5-FU, and irinotecan) and the
XELOX regimen (oxaliplatin and capecitabine), with
or without a monoclonal antibody, have been shown
to improve outcomes in metastatic CRC.?63

In our recent study, 33.9% of patients in a chemo-
therapy group responded positively to chemotherapy
(Table 2). First-year cancer-specific survival of the
chemotherapy group was 53.8%; the survival rate
then decreased dramatically, to 16.1% in the second
year, and to 3.1% in the third year (Figure 2). It re-
flected the fact that the response of liver metastases to
chemotherapy in the first year determined the CLM
patient’s outcome, since only one patient in the che-
motherapy first group eventually achieved curative
treatment. The curative treatment rate of the chemo-
therapy group was extremely low in our study. Se-
veral factors can be used to explain this result. First,
in the chemotherapy group, up to 80% of patients had
more than 3 liver metastatic lesions. Severe liver
metastases would result in poor response to chemo-
therapy. The second factor was that fewer patients had
target therapy (for example, bevacizumab or cetuxi-
mab) as first-line treatment in our series. Before 2012,
bevacizumab hadn’t been approved as first-line ther-
apy for stage I'V colorectal cancer by Taiwan’s na-
tional health insurance system. In a study by Lou-
pakis, overall survival of CLM patients was signifi-
cantly better when chemotherapy was combined with
bevacizumab (31.0 vs. 25.8 months; p = 0.05).% To-

day, bevacizumab + FOLFIRI chemotherapy is the
first-line chemotherapy for CLM patients in Taiwan.
We think that the response rate and respectability of
liver metastasis will significantly improve after use of
target therapy as first-line therapy for metastatic CRC.
In order to help CLM patients achieve the best possi-
ble prognosis, we must provide aggressive treatment
that goes beyond Taiwan’s national health insurance
regulations. The third factor was there were no regular
monitoring and follow-up of CLM patients’ chemo-
therapy response during the monthly MDT meeting.
Although all newly diagnosed CRC patients and pa-
tients with newly diagnosed liver metastasis after pri-
mary tumor resection were discussed during the MDT
meeting, we didn’t regularly discuss chemotherapeu-
tic response and/or the results of CLM patients with
initially unresectable tumors. If the colorectal surgeon
or medical oncologist is not familiar with the timing,
indications, and technique of liver metastasectomy
surgery, the patient will miss a golden time for treat-
ment. Fourth, due to limitations of past definitions of
liver resectability and less common use of intraope-
rative RFA, there was less curative treatment in the
chemotherapy group. The new definition of resect-
ability is shifted to achieve RO resection, preserve two
contiguous liver segments, and assure an adequate fu-
ture liver remnant that is greater than 30%. For pa-
tients with extensive disease, downsizing chemother-
apy, portal vein embolization, resection + RFA, two-
stage hepatectomy, tri-segmentectomy, ALLPS may
provide possibility of curative treatment. With team-
work stimulated by the regular MDT meeting and the
support of experienced hepatobiliary surgeon, we be-
lieve curative treatment in CLM patients could im-
prove in the future.

Study limitations

Our study had some limitations. First, this was a
retrospective study of cases collected from our hospi-
tal’s colorectal cancer database, and thus selection bi-
ases could not be avoided. For example, among the
four groups, there was a distribution difference in pa-
tient age. The mean age in the palliative group was
older than in the 3 other groups, and older age could
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have an adverse effect on cancer-specific survival.
Second, the significant difference in numbers of liver
metastases can influence the rate of successful liver
resection and long-term survival. Third, the number
of patients in our series was small. Although disease-
free and cancer-specific survival had no significant
statistical difference in the 3 treatment groups when
curative treatment of liver metastases was achieved,
we couldn’t confirm this conclusion due to the small
study population. Selection biases, unmatched case-
control design, and the small study population were
limitations of this study.

Conclusions

Initial treatment with synchronous colectomy and
hepatectomy is safe for carefully selected CLM pa-
tients. Initial treatment could avoid tumor-related
complications and provide better cancer-specific sur-
vival. For patients who have chemotherapy first, the
chemotherapeutic response of liver metastases in the
first year will determine the final prognosis.
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ease; PD, progressive disease; NCCN, The National
Comprehensive Cancer Network.

References

1. Health Promotion Aministration, Ministry of Health and
Welfare. Taiwan. Cancer Registry, Annual Report, 2016.

2. De Greef K, Rolfo C, Russo A, Chapelle T, Bronte G,
Passiglia F, Coelho A, Papadimitriou K, Peeters M. Multi-
disciplinary management of patients with liver metastasis
from colorectal cancer. World J Gastroenterol 2016;22(32):
7215-25.

w A

10.

11.

12.

13.

14.

15.

16.

17.

18.

20.

21.

Siegel RL, Miller KD, Jemal A. Cancer statistics, 2016. CA: a
Cancer Journal for Clinicians 2016;66(1):7-30.

. NCCN guideline Version 1.2017 Colon Cancer.

NCCN guideline Version 1.2017 Rectal Cancer.
Samalavicius NE, Dulskas A, Baltruskeviciene E, et al.
Asymptomatic primary tumour in incurable metastatic colo-
rectal cancer: is there a role for surgical resection prior to sys-
tematic therapy or not? Wideochir Inne Tech Maloinwazyjne
2016;11(4):274-82.

Rougier P, Milan C, Lazorthes F, et al. Prospective study of
prognostic factors in patients with unresected hepatic meta-
stases from colorectal cancer. Br J Surg 1995;82:1397-400.
Scheele J, Stangl R, Altendorf-Hofmann A, et al. Resection
of colorectal liver metastases. World J Surg 1995;19:59-71.
Jaeck D, Bachellier P, Guiguet M, et al. Long-term survival
following resection of colorectal hepatic metastases: Associ-
ation Francaise de Chirurgie. Br J Surg 1997;84:977-80.
Fong Y, Fortner J, Sun RL, et al. Clinical score for predicting
recurrence after hepatic resection for metastatic colorectal
cancer: analysis of 1001 consecutive cases. Ann Surg 1999;
230:309-18.

Adam R, Pascal G, Azoulay D, et al. Liver resection for co-
lorectal metastases: the third hepatectomy. Ann Surg 2003;
238:871-83.

Stangl R, Altendorf-Hofmann A, Charnley RM, et al. Factors
influencing the natural history of colorectal liver metastases.
Lancet 1994;343:1405-10.

Timothy L, Michael I. Hepatic resection for colorectal meta-
stases. J Surg Onco 2014;109:2-7.

van der Pool AE, Damhuis RA, [jzermans JN, et al. Trends in
incidence, treatment and survival of patients with stage IV
colorectal cancer: a population-based series. Colorectal Dis
2012;14:56-61.

Reddy SK, Pawlik TM, Zorzi D, et al. Simultaneous resec-
tions of colorectal cancer and synchronous liver metastases: a
multi-institutional analysis. Ann Surg Oncol 2007;14:3481-
91.

Tanaka K, Shimada H, Matsuo K, et al. Outcome after simul-
taneous colorectal and hepatic resection for colorectal cancer
with synchronous metastases. Surgery 2004;136:650-9.
Silberhumer GR, Paty PB, Temple LK, et al. Simultaneous
resection for rectal cancer with synchronous liver metastasis
is a safe procedure. American Journal of Surgery 2015;
209(6):935-42.

Kemeny N. The management of resectable and unresectable
liver metastases from colorectal cancer. Curr Opin Oncol
2010;22:364-73.

. Hillingso JG, Wille-Jorgensen P. Staged or simultaneous re-

section of synchronous liver metastases from colorectal can-
cerda systematic review. Colorectal Dis 2009;11:3-10.
Adam R, Hoti E, Folprecht G, Benson AB. Accomplishments
in 2008 in the management of curable metastatic colorectal
cancer. Gastrointest Cancer Res 2009;3 (Suppl):15-22.
Pawlik TM, Schulick RD, Choti MA. Expanding criteria for



Vol. 28, No. 4

Colorectal Cancer with Synchronous Liver Metastasis

199

22.

23.

24.

25.

26.

27.

resectability of colorectal liver metastases. Oncologist 2008;
13(1):51-64.

Bjornsson B, Sparrelid E, Rosok B, et al. Associating liver
partition and portal vein ligation for staged hepatectomy in
patients with colorectal liver metastases — intermediate on-
cological results. Eur J Surg Oncol 2016;42(4):531-7.
Olthof PB, Huiskens J, et al. Survival after associating liver
partition and portal vein ligation for staged hepatectomy
(ALPPS) for advanced colorectal liver metastases: a case-
matched comparison with palliative systemic therapy. Sur-
gery 2016. S0039-6060(16).

Wanis KN, Buac S, Linecker M, et al. Patient survival after
simultaneous ALPPS and colorectal resection. World J Surg
2016:1-7.

Folprecht G, Grothey A, Alberts S, Raab HR, Kohne CH.
Neoadjuvant treatment of unresectable colorectal liver meta-
stases: correlation between tumour response and resection
rates. Ann Oncol 2005;16:1311-9.

De Gramont A, Figer A, Seymour M, et al. Leucovorin and
fluorouracil with or without oxaliplatin as first-line treatment
in advanced colorectal cancer. J Clin Oncol 2000;18:2938-
47.

Hurwitz H, Fehrenbacher L, Novotny W, et al. Bevacizumab
plus irinotecan, fluorouracil, and leucovorin for metastatic
colorectal cancer. N Engl J Med 2004;350:2335-42.

28.

29.

30.

31.

32.

33.

Saltz LB, Clarke S, Diaz-Rubio E, et al. Bevacizumab in
combination with oxaliplatin-based chemotherapy as first
line therapy in metastatic colorectal cancer: a randomized
phase III study. J Clin Oncol 2008;26:2013-9.

Van Cutsem E, Kéhne CH, Hitre E, et al. Cetuximab and che-
motherapy as initial treatment for metastatic colorectal can-
cer. N Engl J Med 2009;360:1408-17.

Amado RG, Wolf M, Peeters M, et al. Wild-type KRAS is re-
quired for panitumumab efficacy in patients with metastatic
colorectal cancer. J Clin Oncol 2008;26:1626-34.

Douillard JY, Siena S, Cassidy J, et al. Randomized phase III
trial of panitumumab with infusional fluorouracil, leuco-
vorin, and oxaliplatin (FOLFOX4) versus FOLFOX4 alone
as first line treatment in patients with previously untreated
metastatic colorectal cancer: the PRIME study. J Clin Oncol
2010;28:4697-705.

Peeters M, Price TJ, Cervantes A, et al. Randomized phase II1
study of panitumumab with fluorouracil, leucovorin, and iri-
notecan (FOLFIRI) compared with FOLFIRI alone as sec-
ond-line treatment in patients with metastatic colorectal can-
cer. J Clin Oncol 2010;28:4706-13.

Loupakis F, Cremolini C, Masi G, et al. Initial therapy with
FOLFOXIRI and bevacizumab for metastatic colorectal can-
cer. N Engl J Med 2014;371(17):1609-18.



HEHENE J Soc Colon Rectal Surgeon (Taiwan) 2017;28:191-200

S AR [BIRIRR G 77 e K B
PSR HITAR

e fEw Y @irE HFE ' OARE

AP T SBARE R A
5 PREENE S R R
L

HIY  SZEIREVEOTZEH Y - BB KGR R & 0T B B2 A Rl AG e i 5 =UAY T
E3

Jidk £ 2008 £E 1 HZE 2012 4R 12 7 fERERBEELR 273 2B KE ERE
[FIRF & OFAT RN B - PERRAT R Y MNERE DU RIS 1R - IR F 150 25 AARNT
Fe o IR EHEAAIERE 7200 B 4 #l > 735 40 i R IGTaRE Ry St YRR 58 KRG #E 5
15 i N AR TGRSR Ry [RIHF T YIPR RIS e B AT BRI RS © 63 W Nl laia i R (LER A
32 g Nz METaIRE o BP0 AT LB S I PR B R U FIG RS R

SR (LEAR AR R R TR (4 U RIS AR R A
IR RS A A HL BB R B s LT 0T - A (o JE 2 K i
SR FIRF I A I S TR Al PO (B 22 s MO B A E IR
AR (30% 0 100% b 1.59% » p {6 < 0.0001) - BT (et E T AT R
RIS R BT BB UL A e B AR M AL L T AR AR A 77
S s (EAESE TR U A I AR I T A P ST IR 4 RTHEIEL A5 aHe |
FEH (p = 0.487) < SEFIFFRRGRIE IR - 38 =AM AR R (7 B
EteE b .

oam L/ OB ARUTEDL T FlU)bR (FIRFUIRRIE S AN RS ER) B4
AT DUHE o8 R AH R OF 32 - SR O AP B EAHR AR R - B Jee 2 (LRIm A -
B E R USRI E T RAESTER -

BlsER AL ERR - IEEEE - KIGUIER - FHRUIER ~ (EEAE -



