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Abstract

AIM: To assess a protocol for treating patients with
multiple synchronous colonic cancer liver metastases,
which are unresectable in one stage.

METHODS: Patients enrolled in the “liver first” proto-
col presented with colon-only (not rectal) cancer and
multiple synchronous hepatic metastases (type II or
IT). All patients showed good performance status (ECOG
PS 0-1) and were treated with curative intent. Complete
oncologic staging including positron emission tomogra-
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phy-computed tomography was performed in order to
rule out extrahepatic disease. If bowel obstruction was
imminent, an intraluminal colonic stent was placed en-
doscopically. Subsequently, all patients received stan-
dardised neo-adjuvant chemotherapy, that is, FOLFOX
or XELOX regimens combined with an antiangiogenic
agent (bevacizumab or cetuximab). Provided that a
response to chemotherapy was observed, patients un-
derwent either one or two hepatectomies with or with-
out portal vein embolization followed by the indicated
colectomy. Further chemotherapy was administered
after each procedure. Re-staging was performed after
each chemotherapeutic treatment. Disease progression
at any stage resulted in discontinuation of the protocol
and conversion to palliative disease management.

RESULTS: Prospectively recorded data from 11 con-
secutive patients (8 men) were analysed for this study.
Their mean age at the time of their first assessment
was 65.7 (SD £ 15.3) years. Six (54.6%) patients
presented with type Il metastatic disease. The mini-
mum and maximum follow-up periods were 7.3 and
39.6 mo, respectively. The mean overall survival of all
patients was 16.5 (95%CI: 10.0-23.2) mo. A colonic
stent had to be placed in 5 (45.5%) patients due to
the onset of an intraluminal obstruction. Four (36.4%)
patients succeeded in completing all planned surgi-
cal operations. Their mean overall survival was 27.2
(95%CI: 15.1-39.3) mo and the mean disease-free
survival was 7.7 (95%CI: 3.0-12.5) mo. Patients, who
were obliged to shift to palliative treatment due to dis-
ease progression, had a mean overall survival of 10.5
(95%CI: 8.6-12.4) mo. None of these patients under-
went palliative colectomy. No postoperative mortality
was recorded.

CONCLUSION: The implementation of a structured
“liver first” approach protocol for the treatment of pa-
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tients with extensive, liver-limited colon cancer meta-
static disease may be beneficial.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Complete tumour burden resection remains
the only possible curative therapy for liver-limited colon
cancer metastatic disease. However, there are different
approaches regarding treatment of the primary tumour
and its hepatic metastases, if the latter are synchro-
nous and unresectable with one surgical procedure.
For this subgroup of patients, a “liver first” approach
protocol is introduced in order to assess standardised
treatment as well as to prevent overtreatment in cases
of undetected extra-hepatic metastatic dissemination or
disease progression.
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INTRODUCTION

Approximately every second patient who suffers from
colorectal cancer (CRC) will at some point be diagnosed
with either synchronous or metachronous metastatic
disease™”. Liver is the most frequently affected organ.
Resection of the complete tumour load has long been
accepted as the only therapeutic option that results in
improved long-term survival or even cure®!, During the
past decade a significant prolongation of overall survival
and an increase in survival rates has been reported. This
development is based on the improvement of systemic
chemotherapy and introduction of antiangiogenic agents,
but also on the utilisation of advanced surgical strategies
and equipment'®.,

Wheteas in metachronous resectable disease, the tim-
ing of necessary operative procedures seems obvious,
various approaches are currently being implemented if
resectable (or potentially resectable) hepatic metastases,
with no evidence of extrahepatic disease, are detected at
the time of the primary tumour diagnosis'”. The “classic”
approach consists of targeting the primary tumour first,
followed by chemotherapy and resection of the hepatic
metastases' . This strategy remains essential, if diagnosis
of the disease coincides with an existing acute lower gas-
trointestinal bleeding or significant bowel obstruction.
The “simultaneous” approach includes resection of the
primary tumour as well as any hepatic metastases in one
stage. This option is often preferred, especially in experi-
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enced centres, when a minor hepatectomy is sufficient in
clearing the existing tumour load". Finally, the “reverse”
strategy has been introduced in recent years'*'", In this
approach, liver specific procedures such as portal vein
embolization and hepatectomies come first, followed
by colectomy. All operative procedures take place either
after chemotherapy alone or after combination with
radiotherapy, when the diagnosis is rectal cancer. The ra-
tionale behind this strategy is that patients with multiple
hepatic metastases are more likely to become incurable
by not timely confronting the extensive liver metastatic
disease.

Important criteria for choosing the appropriate thera-
peutic plan are patient’s performance status, primary
tumour location, disease extent, available diagnostic and
therapeutic tools and methods, as well as the centre’s
medical and surgical team experience. Due to the com-
plexity of the disease, the patient population is hetero-
genic. In addition, conclusions regarding best possible
management are based on retrospective series of patients
suffering from CRC and liver metastases' . Therefore,
treatment of those patients is routinely based on patient
and centre specific (“individually tailored”) approaches
rather than generally accepted guidelines.

For this study, a subgroup of CRC patients was
defined, that is, patients who had been diagnosed with
stage IV colonic (not rectal) cancer and presented with
multiple, bilobar, synchronous, liver-only metastases, that
were either potentially resectable after more than one
procedure (type II) or initially unresectable, but possibly
resectable after tumour downsizing (type "™, These
patients were enrolled in a prospective “liver first” ap-
proach protocol which included staging, certain oncolog-
ic therapy and surgical therapeutic steps. The aim of the
study was to assess the implementation of this algorithm,
especially in terms of applicability and safety.

MATERIALS AND METHODS
Ethics

This study was conducted in a tertiary care private hos-
pital according to the guidelines of the Declaration of
Helsinki of the World Medical Association"”. The hos-
pital’s ethics committee approved the study protocol.
Written informed consent was obtained from all patients.
Their enrolment was discussed during and approved by
the hospital’s weekly tumour board. All patients were
treated with curative intent.

Definitions

Nomenclature regarding the extent of hepatic resections
is that endorsed by the International Hepato-Pancreato-
Biliary Association"”. Decisions on resectability were
taken by the hepato-pancreato-biliary surgeons of our
centre based on the recommendations made on the Con-
sensus Conferences on the Multidisciplinary Treatment
of Colorectal Cancer Metastases' ™. Postoperative com-
plications are reported according to the Dindo-Clavien
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Patients

Inclusion criteria for patients enrolled in the “liver first”
protocol included the diagnosis of colon-only (not rectal)
cancer and synchronous, multiple, bilobar, liver metasta-
ses (type II or 1), age = 18 years, no previous disease-
specific therapeutic management and Eastern Coopera-
tive Oncology Group (ECOG) performance status grade
0 or 1. Patients who were diagnosed with extrahepatic
disease were excluded.

Study protocol

The protocol was performed within the scope of an
intent-to-treat study. Initially, a complete oncologic stag-
ing, that is clinical examination, blood tests, liver function
tests, tumour marker determination, coloscopy, primary
tumour histology, abdominal and thoracic cross-sectional
imaging, positron emission tomography-computed to-
mography (PET-CT), was performed. In the case of an
imminent bowel obstruction, an intraluminal colonic
stent was placed by endoscopy (Figure 1). All patients
then received standardised neo-adjuvant chemotherapy
including an antiangiogenic agent. In the case of post-
chemotherapy disease response, patients underwent
either portal vein embolization, in order to achieve an
increase in the future liver remnant, or/and one or two
hepatectomies. If indicated, radiofrequency ablation or
microwave ablation was performed intraoperatively. In
between, (sandwich) chemotherapy was administered.
This particular protocol phase was called “liver mold-
ing”. If the disease remained stable, a PET-CT scan was
performed in order to assess the neoplasm’s response to
chemotherapy. Following the “liver molding” phase, che-
motherapy and re-staging was repeated. Only in the case
of absence of extrahepatic disease at this stage, patients
underwent the indicated colectomy. Adjuvant chemo-
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therapy regimens were administered. On the other hand,
disease progression at any stage of the protocol resulted
in its discontinuation and conversion to palliative disease
management.

Chemotherapy

First-line chemotherapy comprised of 5-fluorouracil, leu-
covorin, and oxaliplatin (FOLFOX4), or capecitabine and
oxaliplatin (XELOX) combined with a vascular endo-
thelial growth factor inhibitor (bevacizumab). In second-
line chemotherapy, oxaliplatin was replaced by irinotecan
and/or bevacizumab was replaced by an epidermal
growth factor receptor inhibitor (panitumumab), the lat-
ter was administered if patients had non-mutated disease
(KRAS wild-type).

Statistical analysis

Continuous and categorical variables were recorded and
analysed with descriptive statistics. Survival analysis was
performed by the use of Kaplan-Meier curves. Statisti-
cal analysis was performed by means of the IBM SPSS
Statistics Package, version 19.9 (SPSS Inc., Chicago, IL,
United States).

RESULTS

For this study, prospectively collected data were analysed.
Between July, 2010 and October, 2011 eleven consecu-
tive patients (eight men) who met the inclusion criteria
were enrolled in the “liver first” protocol. Demographic
and clinical characteristics at the time of their first as-
sessment are displayed in Table 1. Patients’ mean age was
65.7 (SD £ 15.3) years. Seven patients (63.6%) presented
with the primary tumour located in the sigmoid colon.
Five patients (45.5%) presented with type II metastatic
disease. Six patients (54.6%) presented with type I
metastatic disease. The number of hepatic metastases
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Table 1 Patients’ first assessment demographic and clinical

characteristics

Patients Gender Age Primary Metastatic Colonic
(yr) colonic type obstruction >
tumour location (liver-limited) stent placement
1 Male 67 Sigmoid I -
2 Male 75 Sigmoid I -
3 Female 37 Sigmoid | -
4 Male 79 Sigmoid it v
5 Male 79  Descending it v
6 Male 40 Sigmoid it v
7 Female 75 Sigmoid I -
8 Male 59  Descending i -
9 Female 78  Descending it v
10 Male 59 Sigmoid il v
11 Male 75 Ascending I -

ranged between seven and more than thirty, while their
size ranged between 2 cm and 16 cm. A colonic stent
was placed in five patients (45.5%) before the start of
neo-adjuvant therapy due to an imminent intraluminal
obstruction. Four patients (36.4%), all presenting with
type II metastatic disease at the time of first assessment,
completed all scheduled surgical procedures and cor-
respondingly the entire protocol. They underwent two
or three operations (mean: 2.75), including the indicated
colectomy as the last operative step. Pathology con-
firmed negative margins (R0) of all resected specimens.
One out of five “type Il patients (20.0%) suffered dis-
ease progression before reaching the time point of the
planned hepatectomy. In only one out of six “type I~
patients (16.7%) the neoplasm was able to be converted
to “type II” following neo-adjuvant chemotherapy. No
palliative colectomy was necessary for the seven patients
who had to be allocated to palliative therapy due to dis-
ease progression (Table 2).

The minimum and maximum follow-up periods were
7.3 mo and 39.6 mo, respectively. The mean overall surviv-
al of all patients was 16.5 (95%CI: 10.0-23.2) mo. Patients
who were able to complete the “liver first” protocol had
a mean disease-free survival of 7.7 (95%CI: 3.0-12.5) mo
and a mean overall survival of 27.2 (95%CI: 15.1-39.3)
mo. On the contrary, patients, who were obliged to shift
to palliative treatment due to disease progression during
the period of their enrolment did not became free of dis-
ease at any time point and had a mean overall survival of
10.5 (95%CI: 8.6-12.4) mo (Table 2).

With regard to severe complications associated with
chemotherapy, one patient suffered from upper gastro-
intestinal bleeding after receiving the FOLFOX and be-
vacizumab regimen. Two severe postoperative complica-
tions (Grade III) were documented. One patient suffered
an anastomotic site bleeding following sigmoidectomy,
which was confirmed and treated by endoscopy and
blood transfusions, and one patient suffered a bile leak-
age following hepatectomy, requiring percutaneous drain-
age. Furthermore, no postoperative (90-d) mortality was
recorded.
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DISCUSSION

Patients presenting with metastatic CRC represent a
large, but significantly heterogeneous population as dis-
tinctions can be made based on primary tumour location,
extension of metastatic spread and diagnosis time point
of metastases (synchronous s metachronous). Currently,
complete neoplasm resection is regarded as the only cu-
rative therapeutic option for those patients[zm. Despite
broadening resectability criteria in recent years, only a
selected group (20%-30%) will be candidates for curative
resection"). Historically, the first step of implementing
therapeutic treatment was to resect the primary colorectal
tumour and subsequently target hepatic metastases (“clas-
sic” approach). Due to improvements in both chemother-
apy and surgical techniques, simultaneous resection of
primary and liver-limited secondary disease (“‘combined”
approach) ot the prioritised resection of liver metastases

(“reverse” approach) are being performed in experienced
[22,23]

centres

For this study, we selected a patient cohort as ho-
mogenous as possible. To be more specific, we included
patients with synchronous liver-only metastatic disease
that was diagnosed at the same time as the primary tu-
mour and was either resectable in more than one stage
or potentially resectable after successful downsizing.
We excluded patients with rectal cancer because of the
“interference” of radiotherapy treatment phases with
the specific protocol steps. We also excluded patients
who had to be treated with the “classic” approach, for
example patients with ileus secondary to complete bowel
obstruction. In addition, patients who could be treated
with the “combined” approach, for example due to the
presence of a solitary liver metastasis, were also excluded.
Finally, we excluded patients with potentially resectable
extrahepatic neoplasm dissemination.

In theory, the proposed “liver first” protocol may take
advantage of the fact that neo-adjuvant chemotherapy in
CRC patients provides an assessment of tumour biolo-
g}le4J. Its effectiveness influences future therapeutic strat-
egies because it may downsize the existing tumour load,
so that initially unresectable metastases may become re-
sectable™. Adding biological agents reportedly increases
oncologic response and resectability rate””. On the other
hand, this approach helps to avoid unnecessary operative
procedures, and thus potential complications and delay
in chemotherapy administration in patients whose neo-
plasm’s biology is not favourable.

Upfront colectomy in the treatment of CRC with
synchronous hepatic metastases in the context of the cu-
rative or even palliative setting became controversial the
last few years. Even though some authors conclude that
upfront colectomy is beneficial in terms of overall surviv-
al, this standpoint has been challenged because the rate
of primary-related complications seems low, even when
using modern antiangiogenic therapy” ™. In our small
cohort of patients, we did not encounter any primary-
related complications. Whenever a bowel obstruction
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Table 2 Patients’ operative treatment and oncologic characteristics

Patients Metastatic type Hepatectomy 1 Hepatectomy 2 Colectomy Disease-free Overall
(liver-limited) Survival period (mo)
1 I RE and wedge and RFA-MWA = v 8.23 39.57
2 I Right Left lateral and RFA-MWA v 2.20 1417
3 il - - - - 13.97
4 m - - - - 7.33
5 il - - - - 13.37
6 I Laparoscopic left lateral Right v 15.27 39.17
7 1 Left lateral Right v 5.27 15.57
8 il - - - - 9.43
9 I Laparoscopic left lateral - - - 7.80
10 m - - - - 11.5
11 I - - - - 10.1

RE: Right extended; RFA: Radiofrequency ablation; MWA: Microwave ablation.

was imminent, a stent placement prevented acute surgery
and enabled the protocol enrolment for each patient. In
fact, one of five patients who received a colonic stent
completed all planned operations and thus, the stent was
resected with the colectomy specimen.

In spite of meticulous and repeated staging, three
out of four patients (75.0%), who completed the “liver
first” protocol and became disease-free, were finally diag-
nosed with recurrence (mean disease-free survival of 7.7
mo). This trend coincides with several large retrospec-
tive series” . A recent study suggests that pathologic
characteristics of the primary colorectal tumour are more
prognostic than relevant metastatic features™

A significant limitation of this study is the absence of
a control group with matched diagnosis for comparing
the “reverse” with the “classic” approach. Another im-
portant limitation is that the number of patients enrolled
in the applied protocol is small.

The main goal of this work was to examine the fea-
sibility and safety of realising a prospective “liver first”
approach protocol-to our knowledge, it is the first one -
for patients with liver-limited metastatic colon cancer. It
focuses on a specific subgroup, namely patients with syn-
chronous, multiple, bilobar hepatic metastases that are re-
sectable after several interventions or disease downsizing,
Treatment for these patients is usually “individually tai-
lored” since the criterion of metastatic load resectability
and the availability of therapeutic options may differ sig-
nificantly among medical teams. Even though the num-
ber of patients is low, a noticeable trend can be observed,
that is, patients who showed disease progtression during
the various steps of this algorithm had a worse outcome
than those patients who succeeded in completing the
protocol and became disease free, even for a short period
of time. Furthermore, patients with disease progression
avoided at least one operation (colectomy) without devel-
oping primary-related complications that needed surgical
intervention.

In conclusion, the implementation of a structured
“liver first” approach protocol for the treatment of pa-
tients with extensive, liver-limited colon cancer metastatic
disease is feasible, safe, and may be beneficial. The appli-
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cation of such a protocol requires strict multidisciplinary
decision-making process and therapeutic management.
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Research frontiers

No consensus has yet been reached concerning both the timing and the se-
quence of primary tumour and synchronous, multiple hepatic metastases resec-
tion in case this cannot be achieved in one stage (“simultaneous” approach).
Depending on the patient’s clinical situation and the existing medical expertise,
the primary tumour is either targeted upfront (“classic” approach) or subsequent
to one or more liver resections (‘reverse” or “liver first” approach).

Research frontiers

For this subgroup of patients, a structured “liver first” approach protocol has
been introduced and implemented in order to assess standardised treatment
as well as to prevent overtreatment in cases of undetected extra-hepatic meta-
static dissemination or disease progression.

Applications

This study suggests that, regarding the treatment of patients with multiple
synchronous colonic cancer liver metastases, which are unresectable in one
stage, the application of a “liver first” approach protocol, which is based on a
strict multidisciplinary decision-making process and therapeutic management is
feasible, safe and potentially beneficial.

Terminology

A synchronous colorectal cancer metastasis is usually defined as metastatic
neoplasmatic tissue that is detected either concurrently with diagnosis of the
primary tumour or three to twelve months after the diagnosis. With respect to
the described treatment protocol, a synchronous colorectal cancer metastasis
was defined as metastatic neoplasmatic tissue which was diagnosed at the
same time as the primary tumour. In contrast, metachronous metastases were
identified at a later stage.

Peer review

The present manuscript deals with a novel and very interesting approach proto-
col to treat patients with colon cancer and hepatic metastasis.

REFERENCES

1 Abdalla EK, Adam R, Bilchik AJ, Jaeck D, Vauthey JN, Mah-
vi D. Improving resectability of hepatic colorectal metasta-
ses: expert consensus statement. Ann Surg Oncol 2006; 13:
1271-1280 [PMID: 16955381 DOI: 10.1245/s10434-006-9045-5]
Bova R, Kamphues C, Neuhaus P, Puhl G. [Impact of time
of occurrence of liver metastases (synchronous vs. metachro-
nous) on early postoperative outcome and long-term sur-

July 27,2014 | Volume 6 | Issue 7 |



10

11

12

13

14

15

16

17

JRaishideng®

Kardassis D et a/. Hepatectomy and “liver first” approach

vival of colorectal cancer patients]. Zentralbl Chir 2014; 139:
220-225 [PMID: 23846535]

Scheele J, Stangl R, Altendorf-Hofmann A. Hepatic metas-
tases from colorectal carcinoma: impact of surgical resection
on the natural history. Br | Surg 1990; 77: 1241-1246 [PMID:
2253003 DOI: 10.1002/ bjs.1800771115]

Wang CC, Li J. An update on chemotherapy of colorectal
liver metastases. World | Gastroenterol 2012; 18: 25-33 [PMID:
22228967 DOI: 10.3748 / wjg.v18.i1.25]

Padman S, Padbury R, Beeke C, Karapetis CS, Bishnoi S,
Townsend AR, Maddern G, Price TJ. Liver only metastatic
disease in patients with metastatic colorectal cancer: impact
of surgery and chemotherapy. Acta Oncol 2013; 52: 1699-1706
[PMID: 24102180 DOI: 10.3109/0284186X.2013.831473]
Donati M, Stavrou GA, Oldhafer KJ. Current position of
ALPPS in the surgical landscape of CRLM treatment propos-
als. World | Gastroenterol 2013; 19: 6548-6554 [PMID: 24151380
DOI: 10.3748 / wijg.v19.i39.6548]

Tzeng CW, Aloia TA. Colorectal liver metastases. | Gastroin-
test Surg 2013; 17: 195-201; quiz p.201-202 [PMID: 23054896
DOI: 10.1007 /s11605-012-2022-3]

Gennari L, Doci R, Bignami P, Bozzetti F. Surgical treatment
of hepatic metastases from colorectal cancer. Ann Surg 1986;
203: 49-54 [PMID: 3942421 DOI: 10.1097/00000658-198601000
-00009]

Mayo SC, Pulitano C, Marques H, Lamelas J, Wolfgang CL,
de Saussure W, Choti MA, Gindrat I, Aldrighetti L, Barrosso
E, Mentha G, Pawlik TM. Surgical management of patients
with synchronous colorectal liver metastasis: a multicenter
international analysis. | Am Coll Surg 2013; 216: 707-716; dis-
cussion 716-718 [PMID: 23433970 DOI: 10.1016/j,jamcollsurg.
2012.12.029]

Mentha G, Majno PE, Andres A, Rubbia-Brandt L, Morel
P, Roth AD. Neoadjuvant chemotherapy and resection of
advanced synchronous liver metastases before treatment of
the colorectal primary. Br | Surg 2006; 93: 872-878 [PMID:
16671066 DOI: 10.1002/bjs.5346]

Mentha G, Roth AD, Terraz S, Giostra E, Gervaz P, Andres A,
Morel P, Rubbia-Brandt L, Majno PE. ‘Liver first’ approach
in the treatment of colorectal cancer with synchronous liver
metastases. Dig Surg 2008; 25: 430-435 [PMID: 19212115 DOI:
10.1159/000184734]

Andres A, Toso C, Adam R, Barroso E, Hubert C, Capus-
sotti L, Gerstel E, Roth A, Majno PE, Mentha G. A survival
analysis of the liver-first reversed management of advanced
simultaneous colorectal liver metastases: a LiverMetSurvey-
based study. Ann Surg 2012; 256: 772-778; discussion 778-779
[PMID: 23095621 DOI: 10.1097 /SLA.0b013e3182734423]
Adam R, Delvart V, Pascal G, Valeanu A, Castaing D, Azou-
lay D, Giacchetti S, Paule B, Kunstlinger F, Ghémard O, Levi
F, Bismuth H. Rescue surgery for unresectable colorectal
liver metastases downstaged by chemotherapy: a model to
predict long-term survival. Ann Surg 2004; 240: 644-657; dis-
cussion 657-658 [PMID: 15383792]

Choti MA. Defining resectable metastatic CRC: indications,
outcomes, and controversies. In: Marshall JA, Choti MA.
Managing CRC: the resectable and potentially resectable
patient-A multidisciplinary approach. New Jersey: CMP-
Medica-United Business Media, 2008: 9-15

Adopted by the 18th World Medical Association General
Assembly (Helsinki, Finland, June 1964) and amended by
the 64th World Medical Association General Assembly. For-
taleza, Brazil, 2013

The Brisbane 2000 terminology of liver anatomy and resec-
tions. HPB 2000; 2: 333-339. HPB (Oxford) 2002; 4: 99-100
[DOI: 10.1080/136518202760378489]

Charnsangavej C, Clary B, Fong Y, Grothey A, Pawlik TM,
Choti MA. Selection of patients for resection of hepatic
colorectal metastases: expert consensus statement. Ann Surg
Oncol 2006; 13: 1261-1268 [PMID: 16947009 DOI: 10.1245/

WJH | www.wjgnet.com

518

18

19

20

21

22

23

24

25

26

27

28

29

30

31

$10434-006-9023-y]

Adams RB, Aloia TA, Loyer E, Pawlik TM, Taouli B, Vau-
they JN. Selection for hepatic resection of colorectal liver
metastases: expert consensus statement. HPB (Oxford) 2013;
15: 91-103 [PMID: 23297719 DOI: 10.1111/j.1477-2574.2012.00
557.x]

Dindo D, Demartines N, Clavien PA. Classification of surgical
complications: a new proposal with evaluation in a cohort
of 6336 patients and results of a survey. Ann Surg 2004; 240:
205-213 [PMID: 15273542 DOI: 10.1097/01.51a.0000133083.54934.
ae]

Reuter NP, Woodall CE, Scoggins CR, McMasters KM, Mar-
tin RC. Radiofrequency ablation vs. resection for hepatic
colorectal metastasis: therapeutically equivalent? | Gastroin-
test Surg 2009; 13: 486-491 [PMID: 18972167 DOI: 10.1007/
s11605-008-0727-0]

Poultsides GA, Paty PB. Reassessing the need for primary
tumor surgery in unresectable metastatic colorectal cancer:
overview and perspective. Ther Adv Med Oncol 2011; 3: 35-42
[PMID: 21789154 DOI: 10.1177/1758834010386283]

Brouquet A, Mortenson MM, Vauthey JN, Rodriguez-Bigas
MA, Overman M]J, Chang GJ, Kopetz S, Garrett C, Curley
SA, Abdalla EK. Surgical strategies for synchronous colorec-
tal liver metastases in 156 consecutive patients: classic, com-
bined or reverse strategy? | Am Coll Surg 2010; 210: 934-941
[PMID: 20510802 DOI: 10.1016/j.jamcollsurg.2010.02.039]
Jamal MH, Hassanain M, Chaudhury P, Tran TT, Wong S,
Yousef Y, Jozaghi Y, Salman A, Jabbour S, Simoneau E, Al-
Abbad S, Al-Jiffry M, Arena G, Kavan P, Metrakos P. Staged
hepatectomy for bilobar colorectal hepatic metastases. HPB
(Oxford) 2012; 14: 782-789 [PMID: 23043668 DOI: 10.1111/
j.1477-2574.2012.00543.x]

Mayo SC, Pawlik TM. Colorectal hepatic metastasis - current
therapeutic approach. EGHR 2011; 7: 54-60

Adam R, Avisar E, Ariche A, Giachetti S, Azoulay D, Casta-
ing D, Kunstlinger F, Levi F, Bismuth F. Five-year survival
following hepatic resection after neoadjuvant therapy for
nonresectable colorectal. Ann Surg Oncol 2001; 8: 347-353
[PMID: 11352309]

Nordlinger B, Adam R, Arnold D, Zalcberg JR, Gruenberger
T. The role of biological agents in the resection of colorectal
liver metastases. Clin Oncol (R Coll Radiol) 2012; 24: 432-442
[PMID: 22794325 DOI: 10.1016/j.clon.2012.01.002]

Ferrand F, Malka D, Bourredjem A, Allonier C, Bouché O,
Louafi S, Boige V, Mousseau M, Raoul JL, Bedenne L, Leduc
B, Deguiral P, Faron M, Pignon JP, Ducreux M. Impact
of primary tumour resection on survival of patients with
colorectal cancer and synchronous metastases treated by
chemotherapy: results from the multicenter, randomised tri-
al Fédération Francophone de Cancérologie Digestive 9601.
Eur ] Cancer 2013; 49: 90-97 [PMID: 22926014 DOI: 10.1016/j.
€jca.2012.07.006]

Scheer MG, Sloots CE, van der Wilt GJ, Ruers TJ]. Manage-
ment of patients with asymptomatic colorectal cancer and
synchronous irresectable metastases. Ann Oncol 2008; 19:
1829-1835 [PMID: 18662955 DOI: 10.1093 / annonc/ mdn398]
Poultsides GA, Servais EL, Saltz LB, Patil S, Kemeny NE,
Guillem JG, Weiser M, Temple LK, Wong WD, Paty PB. Out-
come of primary tumor in patients with synchronous stage
IV colorectal cancer receiving combination chemotherapy
without surgery as initial treatment. ] Clin Oncol 2009; 27:
3379-3384 [PMID: 19487380 DOI: 10.1200/]JC0O.2008.20.9817]
Cirocchi R, Trastulli S, Abraha I, Vettoretto N, Boselli C,
Montedori A, Parisi A, Noya G, Platell C. Non-resection
versus resection for an asymptomatic primary tumour in pa-
tients with unresectable stage IV colorectal cancer. Cochrane
Database Syst Rev 2012; 8: CD008997 [PMID: 22895981 DOI:
10.1002/14651858.CD008997.pub2]

Topal B, Kaufman L, Aerts R, Penninckx F. Patterns of fail-
ure following curative resection of colorectal liver metasta-

July 27,2014 | Volume 6 | Issue 7 |



32

JRaishideng®

ses. Eur ] Surg Oncol 2003; 29: 248-253 [PMID: 12657235]

Tan MC, Butte ]M, Gonen M, Kemeny N, Fong Y, Allen PJ,
Kingham TP, Dematteo RP, Jarnagin WR, D’ Angelica MI.
Prognostic significance of early recurrence: a conditional
survival analysis in patients with resected colorectal liver
metastasis. HPB (Oxford) 2013; 15: 803-813 [PMID: 23782400
DOI: 10.1111/hpb.12136]

WJH | www.wjgnet.com

519

Kardassis D et a/. Hepatectomy and “liver first” approach

33

Cardona K, Mastrodomenico P, D’ Amico F, Shia J, Génen M,
Weiser MR, Paty PB, Kingham TP, Allen PJ, De Matteo RP,
Fong Y, Jarnagin WR, D’Angelica MI. Detailed pathologic
characteristics of the primary colorectal tumor independent-
ly predict outcome after hepatectomy for metastases. Ann
Surg Oncol 2013; 20: 148-154 [PMID: 22847127 DOI: 10.1245/
$10434-012-2540-y]

P- Reviewer: Galvao FHF, Ramos S =~ S- Editor: Song XX
L- Editor: Webster JR  E- Editor: Liu SQ

July 27,2014 | Volume 6 | Issue 7 |



JRnishideng®

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA
Telephone: +1-925-223-8242
Fax: +1-925-223-8243
E-mail: bpgoffice@wijgnet.com
Help Desk: http://www.wijgnet.com/esps/helpdesk.aspx
http:/ /www.wjgnet.com

© 2014 Baishideng Publishing Group Inc. All rights reserved.



	WJH-6-513
	WJHv6i7-Back Cover

