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An international panel of multidisciplinary experts convened to develop recommendations for managing
patients with colorectal cancer (CRC) and synchronous liver metastases (CRCLM). A modified Delphi
method was used. CRCLM is defined as liver metastases detected at or before diagnosis of the primary
CRC. Early and late metachronous metastases are defined as those detected 612 months and >12 months
after surgery, respectively. To provide information on potential curability, use of high-quality
contrast-enhanced computed tomography (CT) before chemotherapy is recommended. Magnetic reso-
nance imaging is increasingly being used preoperatively to aid detection of subcentimetric metastases,
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Multidisciplinary team management
Surgery
Synchronous colorectal liver metastases
Systemic therapy
and alongside CT in difficult situations. To evaluate operability, radiology should provide information on:
nodule size and number, segmental localization and relationship with major vessels, response after
neoadjuvant chemotherapy, non-tumoral liver condition and anticipated remnant liver volume.
Pathological evaluation should assess response to preoperative chemotherapy for both the primary
tumour and metastases, and provide information on the tumour, margin size and micrometastases.
Although the treatment strategy depends on the clinical scenario, the consensus was for chemotherapy
before surgery in most cases. When the primary CRC is asymptomatic, liver surgery may be performed
first (reverse approach). When CRCLM are unresectable, the goal of preoperative chemotherapy is to
downsize tumours to allow resection. Hepatic resection should not be denied to patients with stable
disease after optimal chemotherapy, provided an adequate liver remnant with inflow and outflow
preservation remains. All patients with synchronous CRCLM should be evaluated by a hepatobiliary
multidisciplinary team.

� 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Colorectal cancer (CRC) has become the third most common
malignancy worldwide in terms of incidence and fourth for cancer
mortality [1]. At CRC diagnosis, 20–25% of patients have stage IV
disease [2–5], in which synchronous CRC liver metastases (CRCLM)
are present in 15–25% of cases [6] and metastases are confined to
the liver in 70–80% of these cases [7]. Surgical resection is the most
effective treatment approach for CRCLM, but only a minority of
patients are suitable for upfront surgery [8]. Although data from
the population-based Burgundy registry have to be interpreted
with caution as they are from the period 1976 to 2000, they show
that resection for cure of CRCLM is performed significantly less
often in cases of synchronous metastases than for metachronous
metastases (6.3% vs 16.9%, respectively) [7]. The prognosis for
patients with untreated CRCLM is poor; in the Burgundy registry,
fewer than 30% of patients with untreated disease were alive after
1 year and fewer than 5% survived 5 years after diagnosis [7]. Data
from this registry also showed that 5-year survival rates were
shorter with synchronous than with metachronous CRCLM (3.3%
vs 6.1%, respectively) [7], although some studies have shown no
significant difference [9]. The reported percentage of synchronous
CRCLM is increasing compared with metachronous metastases
[10], probably due to improved imaging techniques leading to ear-
lier diagnosis. However, different definitions of synchronous
metastases can be found in the literature and adoption of a stan-
dardized definition is needed to clarify future reporting.

An international multidisciplinary group of experts in managing
liver metastases (LM) from CRC (the EGOSLIM group) convened to
discuss synchronous metastases and their management. In the
absence of data from randomized controlled trials (RCTs) to guide
decisions, the aims of the meeting were to agree: a definition for
synchronous CRCLM; imaging for their detection; pathological
evaluation and reporting; resectability of CRCLM; timing for
surgery of the primary tumour and CRCLM; chemotherapy and
treatment regimens; postoperative management; and the multidis-
ciplinary approach to management. Through dissemination of the
consensus decisions reached, it is hoped that the management of
patients with synchronous CRCLM will be optimized.
Methods

The international consensus panel comprised experts from the
USA, Europe and Asia in the treatment of patients with CRCLM
and included one coordinator, five medical oncologists (including
two gastroenterologists), five hepatic surgeons, one colorectal sur-
geon, two radiologists, one pathologist and one molecular gastroin-
testinal oncologist. All important aspects of multidisciplinary team
(MDT) management of synchronous CRCLM were identified before
the meeting by the coordinator and referred to experts for presen-
tation at the meeting. Meta-analyses, RCTs and studies evaluating
clinical practice in the management of synchronous CRCLM were
identified and reviewed before, and discussed during, the meeting.
A modified Delphi method was used to aid achievement of a con-
sensus (see Appendix 1) [11]. Recommendations were formulated
when approved by all or a large majority of the panel members
and are summarized in Table 1. Strength of recommendations
was attributed based on the Strength of Recommendation Taxon-
omy [12]. For all recommendations, there is an assumption that
all imaging, surgery and therapy are optimal. Some panel members
were not present for the whole meeting and some members chose
to abstain from voting on some questions not in their area of
expertise.

Definition and prognosis of synchronous LM

Different definitions of synchronous CRCLM exist. Although, by
definition, all metastases are synchronous (occult or detectable at
diagnosis), most definitions include detection at or before diagno-
sis or surgery of the primary tumour [13], whilst some also include
metastases detected up to 3 [14,15], 4 [16] or 6 months [17,18] fol-
lowing diagnosis.

With regard to prognosis of resected synchronous LM, a
disease-free interval from the primary to discovery of the LM of
less than 12 months has been associated with a hazard ratio of
1.3 for disease recurrence [19]. The majority of the panel (14/15,
93%) agreed that synchronicity is a sign of poor prognosis, irrespec-
tive of the treatment. In the ongoing LiverMetSurvey international
registry, an international registry of patients undergoing surgery
for CRCLM, [20], available current data show a significant differ-
ence in survival when metastases are detected at or 1 month
before diagnosis vs 0–3 months after diagnosis (p < 0.0001);
5-year survival is 39% vs 44%, respectively (Fig. 1). Survival rates
are not significantly different between patients in whom metas-
tases are detected at or 1 month before vs up to 6 months or 6–
12 months after diagnosis (Fig. 1). However, survival rates are sig-
nificantly different between patient groups when metastases are
detected at or within 1 month before diagnosis vs more than
12 months after the primary diagnosis (p < 0.0001). Although lack-
ing confirmatory molecular biological information, these data sup-
port the division of LM into those diagnosed at the following time
points: at or before the time of diagnosis; 0–12 months following
diagnosis; and more than 12 months following diagnosis.

Consensus recommendations

� Synchronous CRCLM have less favorable cancer biology and
expected survival than metachronous, particularly late meta-
chronous, metastases.

https://creativecommons.org/licenses/by-nc-nd/4.0/


Table 1
Questions and subquestions addressed by the participants before and at the meeting, and a summary of the recommendations.

Question Subquestion/options Recommendation Strength of
recommendationa

What would you consider to be
the correct definition of
‘synchronous’ LM?

1. LM diagnosed strictly at the same time as the col-
orectal primary

2. LM diagnosed up to 3 months after the colorectal
primary

3. LM diagnosed up to 6 months after the colorectal
primary

4. LM diagnosed up to 12 months after the colorectal
primary

� Synchronous CRCLM should be termed ‘syn-
chronously detected liver metastases’. This is
defined as LM detected at or before diagnosis
of the primary tumour
� Early metachronous metastases are considered

to be those detected within 12 months of diag-
nosis or surgery of the primary
� Late metachronous metastases are considered to

be those detected more than 12 months after
surgery

A

2. Is synchronicity of LM a sign of
poor prognosis regarding the
outcome, irrespective of the
treatment?

1. Yes
2. No

� Synchronicity is a sign of poor prognosis B

3. Clinical scenario 1: patients
with resectable LM and
asymptomatic CRC

A. Would you mainly consider:
1. Chemotherapy first, OR
2. Resection of the primary first, OR
3. Resection of the primary and LM in a one-stage

procedure?B. In this setting, if you have to choose,
what do you consider to be the most important
timing for chemotherapy?

1. Preoperative
2. Postoperative
3. Both pre- and postoperative

a. Is this true for all cases?
C. In this setting, do you think that the
chemotherapy regimen should be:

1. The same as for patients with more advanced
disease

2. Different and probably alleviated (e.g. without tar-
geted therapy)?

� Chemotherapy should be given preoperatively
unless surgery of the primary and LM is consid-
ered easy
� For rectal tumours, preoperative radiotherapy is

a standard of care, but not for high rectal
tumours or T2 tumours, and one-stage surgery
should not be performed
� For colonic primary tumours, one-stage surgery

is not advocated for tumours needing complex
surgery, in high-risk patients or when hepatec-
tomy would be major
� A total of 6 months of chemotherapy is recom-

mended, independently of whether given pre-
or postoperatively
� Postoperative chemotherapy can be different to

preoperative chemotherapy and may be less
intense

B

4. Clinical scenario 2: patients
with non-resectable LM and
asymptomatic CRC

A. Would you mainly consider:
1. Chemotherapy first, OR
2. Resection of the primary first?B. Do you consider,

in this setting, the use of a reverse strategy (begin-
ning with liver resection)

1. A good rationale
2. A poor rationale?

� Chemotherapy should be administered initially
with the aim of achieving resectability of CRCLM
� If CRCLM become resectable, a reverse strategy

should be advocated
� For rectal cancer, radiotherapy may be given

before chemotherapy, or after resection of LM

A
B

5. Clinical scenario 3: patients
with resectable LM and
symptomatic CRC

A. Would you mainly consider:
1. Chemotherapy first, OR
2. Radiotherapy, OR
3. Resection of the primary first, OR
4. Resection of the primary and LM in a one-stage

procedure?B. Would you investigate using a stent,
if technically possible?

1. Yes, sometimes
2. No, never

� For bleeding CRC, following transfusions, preop-
erative chemotherapy should be advocated
� For perforations, resection of the primary to

remove the tumour (right colon) or suture or
creating a stoma (left colon) is advocated
� For proven occlusion with distended evidence of

obstruction, resection of the primary should be
performed first
� For occlusions, stents are an option but results

have been poor

A

6. Clinical scenario 4: patients
with non-resectable LM and
symptomatic CRC

A. Would you mainly consider:
1. Chemotherapy first, OR
2. Resection of the primary first?B. Would you inves-

tigate using a stent, if technically possible?
1. Yes, sometimes
2. No, never

� The aim of management is to make LM resect-
able; patients would be managed as for scenario
3
� Stents are not recommended unless there is a

chance for cure

B

7. What is your opinion of one-
stage resection of both the
primary tumour and LM?

1. Favorable in all possible cases
2. Reserved for limited hepatectomies
3. Reserved only for easy-to-operate colonic cancers

(excluding rectal)

� One-stage resection is not appropriate in all
cases
� When both the primary tumour and metastases

are resectable, simultaneous resection can be
performed in selected patients undergoing lim-
ited hepatectomy

A

8. Compared with separate
resections, do you consider a
one-stage procedure

1. Overall, more risky
2. No more risky?

� A one-stage procedure is considered more risky
than separate resections

A

9. Would your chemotherapy
regimen be different for
resectable and unresectable
synchronous metastases?

1. No, the same (doublets or doublets with targeted
therapy)

2. Stronger (e.g. triple or triple with targeted
therapy) for unresectable

3. Stronger for resectable

� The same chemotherapy regimen can be used
for resectable and unresectable synchronous
LMs

A

10. After R0 surgery of both
colorectal and liver tumours,
would you consider
chemotherapy?

1. Yes, routinely
2. No, never
3. Yes, in selected cases

� A total of 6 months of chemotherapy is recom-
mended, whether given preoperatively or
postoperatively

B

(continued on next page)
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Table 1 (continued)

Question Subquestion/options Recommendation Strength of
recommendationa

11. After R0 surgery of both
colorectal and liver tumours,
would you consider associated
targeted therapy?

1. Yes, routinely
2. No, never
3. Only in patients responding to preoperative tar-

geted therapy

� The use of targeted therapy (anti-EGFR and
VEGF monoclonal antibodies) following R0 sur-
gery is not advocated

A

CRC, colorectal cancer; EGFR, epidermal growth factor receptor; LM, liver metastases; VEGF, vascular endothelial growth factor.
a Attributed based on the Strength of Recommendation Taxonomy [12]: A, recommendation based on consistent and good-quality patient-oriented evidence; B,

recommendation based on inconsistent or limited-quality patient-oriented evidence; C, recommendation based on consensus, usual practice, opinion, disease-oriented
evidence or case series for studies of diagnosis, treatment, prevention or screening.

Fig. 1. Survival after liver resection for synchronous metastases in relation to the timing of diagnosis of the liver metastases.
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� Synchronous CRCLM should be termed ‘synchronously detected
liver metastases’. This is defined as LM detected at or before
diagnosis of the primary tumour.
� Early metachronous metastases are considered to be those

detected within 12 months after diagnosis or surgery of the
primary.
� Late metachronous metastases are considered to be those

detected more than 12 months after diagnosis or surgery of
the primary.

The role of imaging in the detection of synchronous CRCLM

Imaging is used to detect and characterize liver nodules and
evaluate resectability. Imaging modalities include ultrasound,
contrast-enhanced ultrasound, computed tomography (CT), mag-
netic resonance imaging (MRI) and positron emission tomography
(PET)-CT. The best methods for staging are CT and MRI. A review of
the literature indicates that MRI is more sensitive than CT for
subcentimetre liver lesions [21] and after neoadjuvant chemother-
apy [22], and that a thoraco-abdominal CT is the best option for ini-
tial staging [12]. Appraisal of published methods shows that a
quadri/triphasic technique, optimal contrast administration and
scanning parameters providing high spatial and contrast resolution
show superior CT accuracy than generally reported in the literature
[23–25,22]. Regardless of the technique, the need for high-quality
baseline imaging before any chemotherapy cannot be stressed
enough. Lesions are easier to see before chemotherapy and treat-
ment response helps in characterization. MRI should be performed
when characterization is difficult (e.g. when there are many small
nodules including both metastatic and benign lesions) and when
the liver is fatty [26]. Given the current state of technical develop-
ment and experience, high-quality MRI and CT can be used for pre-
operative imaging.

In an RCT of patients with resectable CRCLM (not specifically
synchronous), the use of PET-CT compared with CT alone did not
result in significant changes in surgical management [27]. A role
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for PET-CT has been suggested for detecting distant metastases
[28,29]. Contrast-enhanced intraoperative ultrasound has been
shown to improve both the sensitivity of intraoperative ultra-
sonography to detect LM and the rate of complete resection of hep-
atic metastases in patients undergoing surgery for CRCLM after
chemotherapy [30].

Consensus recommendations

� The panel was unanimous that initial CT has to be performed
before and after injection of iodine contrast, and that the use
of a low dose to decrease irradiation exposure is not
appropriate.
� If synchronous CRCLM are initially resectable, liver MRI may be

performed in addition to the initial high-quality CT, depending
on local expertise and the clinical scenario.
� PET-CT may be useful for the detection of extrahepatic disease,

particularly in patients with recurrent disease or high tumour
load (multinodular and/or large metastases) or for whom diffi-
cult hepatic resections are planned.

Role of imaging in evaluating response to preoperative
treatment

Assessing the response to preoperative treatment (chemother-
apy with or without targeted agents) can be judged on tumour size
[31,32], morphologic changes unrelated to size [33–35] and meta-
bolic activity [36,37]. Change in size is a key indicator of response,
but limitations encountered with the Response Evaluation Criteria
In Solid Tumors (RECIST) have led investigators to explore alterna-
tive measures of the impact of chemotherapy on tumour size
[38,39] and to define new parameters such as early tumour shrink-
age and depth of response [40,41]. It has been shown that when
treatment includes biological agents, such as bevacizumab, size is
a poor predictor of outcome compared with non-size-based mor-
phological criteria [35,34]. PET-CT is increasingly used to measure
response in oncology, but its role when added to cross-sectional
imaging to assess response in CRC metastases needs to be further
explored [36,37].

Consensus recommendations

� The following information should be provided by the radiologist
for evaluating the response to treatment based on CT imaging:
s Response based on size criteria.
s Response based on morphological criteria.
s Assessment of steatosis and signs of portal hypertension.
s Evaluation of the predicted future liver remnant in the

preoperative setting.
� Liver MRI is useful in patients with steatosis and to characterize

unclear liver lesions, but the value of routine repeat MRI to eval-
uate response remains unclear.

Pathology and molecular biology

The role of pathology in the management of CRCLM, including
synchronous CRCLM, is important in: diagnosing the specific
tumour type; assessing the completeness of resection and tumour
response; determining non-tumoral injury or reaction to preoper-
ative chemotherapy; and defining tumour behavior in terms of
lymphovascular invasion. Thereby, it provides an estimate of prog-
nosis based on the tumour biology coupled with specific identifica-
tion of biomarkers, such as epidermal growth factor receptor
(EGFR, KRAS wild-type expression), vascular endothelial growth
factor (VEGF) and the VEGF receptor. As yet, no biological marker
has been identified that distinguishes synchronous metastases
from metachronous metastases. RAS (NRAS and KRAS) mutations
have been associated with worse disease-free and overall survival
following CRCLM resection, independent of anti-EGFR therapy
[42–44].

Identifying patterns of pathological tumour response to
chemotherapy is a standard assessment and may guide surgery.
The degree of pathological tumour response to chemotherapy is
used as a surrogate marker of chemotherapy efficacy and of biolog-
ical behavior of the tumour, recurrence and survival outcomes. It
can also identify adverse effects of chemotherapy, such as
chemotherapy-associated sinusoidal injury [45] or steatohepatitis
[46]. A complete pathological response is reported in only about
10% of cases [47–50]. Tumour regression grade [49], percentage
of viable tumour cells [47] and the thickness of the tumour’s
peripheral rim (‘dangerous halo’) [50] have all been used to evalu-
ate pathological response. These criteria have been validated in
multicentre studies associating response and survival. All but halo
thickness have been shown to be prognostic for overall survival
[47,50,48,49,51]. Safe resection margins are a goal of therapy but
the optimal margin width remains to be determined; however,
most studies indicate a minimal margin of 1 mm [52]. Intrahepatic
micrometastases are only visible under a microscope and represent
tumour invasion of sinusoids, the portal vein, the hepatic vein, and
lymphatic and bile ducts [53,54]. Micrometastases are separated
from CRCLM by a thin rim of normal parenchyma. Their incidence
and distance from the tumour seem to increase with the size of
CRCLM [53,55–57], but they are usually located within 1 cm of
CRCLM. Micrometastases have been less frequently detected in
patients receiving preoperative chemotherapy (25%) than in
untreated patients (60%), but preoperative chemotherapy does
not significantly reduce the distribution of micrometastases [53].
Several studies have shown micrometastases to have a negative
impact on outcomes [58,57,54].

It has been hypothesized that metachronous CRCLM have a dif-
ferent biology after failure of FOLFOX compared with after
5-fluorouracil or no chemotherapy. Adjuvant FOLFOX has been
associated with a high rate of somatic mutations in CRCLM and
inferior outcomes after hepatectomy, including shorter
disease-free survival and overall survival, than in the other two
groups [59].
Consensus recommendations

� A standardized pathological evaluation report should include
information on: the size of the tumour and margin size; toxic
effects of therapy on non-tumour tissue; and the presence of
micrometastases and a ‘dangerous halo’ (may indicate worse
overall disease biology).
� Safe resection margins are still a goal of therapy; a minimal sur-

gical clearance margin of 1 mm has been suggested as
sufficient.
� No biological marker has yet been identified that distinguishes

the biology and prognosis of synchronous from metachronous
CRCLM.
� Tumour response to preoperative therapy is evaluated using

tumour regression grade and/or pathological response (percent-
age viable tumour cells). Other scoring systems are available
and have prognostic value.
� Molecular evaluation of LM is playing an increasing role in the

evaluation of the biology of CRCLM. RAS (NRAS and KRAS) muta-
tions have been associated with worse disease-free and overall
survival after CRCLM resection, independent of anti-EGFR
therapy.
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Chemotherapy regimens for synchronous resectable metastases

Preoperative chemotherapy for synchronous metastases was
advocated by all but one panel member. It was recognized that
more evidence is needed to support this non-surgical strategy
[60,61]. It has been suggested that preoperative chemotherapy
has the benefit of downsizing unresectable metastases and increas-
ing resectability of originally unresectable metastases, but not of
resectable metastases [61]. It might also be useful for assessing
tumour sensitivity to chemotherapy in patients with advanced dis-
ease. Elevated levels of carcinoembryonic antigen have been
shown to be a marker of response to perioperative FOLFOX in
patients with resectable CRCLM, regardless of the number of meta-
static lesions [62]. One panel member favored liver resection first
when disease is initially easily resectable.

Chemotherapy regimens for synchronous unresectable
metastases

Chemotherapy regimens in mCRC are now achieving high
response rates (>50%) and long median survival (�30 months).
Any of the regimens used for the first-line management of
advanced CRC are indicated in cases of synchronous LM, including
FOLFOXFIRI with or without bevacizumab or anti-EGFR therapy,
and doublets plus bevacizumab or anti-EGFR therapy [63–66]. In
patients not responding to first-line chemotherapy, second-line
therapy for mCRC with FOLFIRI plus panitumumab can still elicit
a treatment response [67]. Resection is possible but not common
following second-line treatment [68,69]. Although there are no
evidence-based data to support the use of targeted therapies after
resection, if a regimen is effective in the preoperative setting, many
teams use the same regimen postoperatively.

Although upfront surgery of the primary tumour is advocated
by some [70], studies have shown that preoperative chemotherapy
can delay surgery of an asymptomatic primary tumour in patients
with synchronous CRCLM without compromising survival [71–73].

Data from the GERCOR database, and also from the Crystal and
OPUS studies, suggest that in patients with unresectable disease,
the response rate is higher in patients with liver-limited metas-
tases than in those with non-liver-limited metastases (personal
communication, Aimery de Gramont) [74]. GERCOR data also sug-
gest that response to second-line therapy does not depend on
response to first-line therapy (personal communication, Aimery
de Gramont).

With longer overall and median survival rates, indications for
surgery are increasing, with R1 surgery (complete tumour resec-
tion without safe margins) being justified for patients with a
response to preoperative chemotherapy [75,76]. Following preop-
erative chemotherapy and resection, adjuvant chemotherapy
should be considered. The panel considered the optimal timing
for assessment of response to chemotherapy to be every 2 months.
These recommendations are in keeping with those from the
European Society for Medical Oncology for mCRC, which recommend
cytotoxic doublet plus targeted therapy for patients with poten-
tially resectable and unlikely resectable mCRC [77], and those of
the National Institute for Health and Care Excellence (NICE) in
England and Wales [78]. Overall, a total duration of 6 months of
perioperative (preoperative and adjuvant) chemotherapy is
recommended.

Consensus recommendations

� All but one panel member favored first-line optimal chemother-
apy for patients with potentially resectable synchronous
metastatic disease.
� Optimal chemotherapy regimens for synchronous CRCLM
include doublets (e.g. FOLFOX, FOLFIRI) combined with targeted
therapy (e.g. bevacizumab, cetuximab, panitumumab, depend-
ing on RAS status), triplets (FOLFOXIRI) and triplets combined
with targeted therapy. However, there was a consensus that
chemotherapy without targeted therapy could be used for
patients with resectable CRCLM in the absence of evidence for
biological agents being useful in this setting.
� As advocated in earlier recommendations for synchronous

CRCLM, at least four courses of first-line chemotherapy should
be given and, if progression occurs during first-line therapy or
only stable disease is achieved after 4 months, second-line treat-
ment should be considered if conversion from borderline or
non-resectable metastases to resectability is still the goal [79].
� A sequential treatment approach (e.g. adding a third agent to a

doublet) may be used to treat patients who are unresponsive to
first-line therapy.
� The optimal timing for assessing response to chemotherapy is

considered to be every 2 months.
� These recommendations are in line with those from the

European Society for Medical Oncology for mCRC, which recom-
mends cytotoxic doublet plus targeted therapy for patients with
potentially resectable and unlikely resectable mCRC [77], and
those of NICE in England and Wales [78].
� Overall, a total duration of 6 months of perioperative (preoper-

ative and adjuvant) chemotherapy is recommended.

Surgery of the primary tumour

Colorectal surgery should be performed by a specialist colorec-
tal surgeon. The quality of surgery is as important for tumours of
the rectum as it is for those of the colon and requires total meso-
colon/mesorectal excision, lymph node clearance and a good mar-
gin of resection. Based on preoperative staging, the surgeon must
be aware of the tumour margins before surgery. For rectal cancer,
most patients with synchronous CRCLM will have a local tumour
burden that requires radiotherapy.

When both the primary tumour and the metastases are resect-
able, simultaneous resection can be performed in selected patients
undergoing limited hepatectomy with similar outcomes to sequen-
tial surgery [80,81,13]. Simultaneous resection should be discour-
aged when the hepatectomy would be major (involving three or
more segments) or when complex rectal surgery is to be per-
formed, due to significantly higher postoperative mortality and
morbidity [82].

Delaying hepatic resection does not impair survival and may
help select those patients most likely to benefit from hepatic resec-
tion [83]. When CRC is asymptomatic, the decision for surgery
depends on the resectability of CRCLM. When CRCLM are
non-resectable, the benefit of resection of the primary tumour
without liver resection is debatable, although the results of a
meta-analysis have shown a survival benefit [84]; however, data
from this meta-analysis of non-randomized trials are questionable
due to potential publication biases. Several RCTs have been started
but most have not recruited a sufficient number of patients, and
have been stopped prematurely [85].

Laparoscopy is increasingly being used and is generally feasible
for the colon and rectum, but is more difficult if the tumour has
invaded adjacent organs or perforated the visceral peritoneum
(T4). Compared with conventional surgery, laparoscopy is associ-
ated with less pain, better pulmonary function, reduced fatigue,
shorter hospital stay and better quality of life [86,87]. Laparoscopic
surgery for colon and rectal cancer provides similar overall
and disease-free survival to open surgery [88]. In addition, the
incidence of sexual dysfunction and micturition symptoms
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following rectal cancer surgery by laparoscopy has been reported
to be similar to that following open surgery [89].
Consensus recommendations

� Colorectal surgery should be performed by a specialist colorec-
tal surgeon.
� Laparoscopy is generally feasible for the colon and rectum, with

similar outcomes to open surgery, but is more difficult if the
tumour has invaded adjacent organs or perforated the visceral
peritoneum (T4).
� For synchronous rectal LM, preoperative radiotherapy is recom-

mended for mid or low rectal tumours, but chemotherapy
remains an adequate treatment for LM.
� When both the primary tumour and the metastases are resect-

able and uncomplicated, simultaneous resection can be per-
formed in selected patients undergoing limited hepatectomy.
� When synchronous CRCLM are non-resectable, resection of the

asymptomatic primary without liver resection might have
benefits.

Surgery of the liver

The classical approach to surgery of synchronous CRCLM has
been to perform primary surgery on the primary CRC followed by
resection of LM 2–3 months later, with or without chemotherapy
in the interval between surgeries. Currently, preoperative
chemotherapy is increasingly being used and, if the CRC is asymp-
tomatic, may be administered before surgery of the primary
tumour with the aim of downsizing the metastases and improving
resectability rates. As mentioned above, simultaneous resections
for CRC and synchronous LM have been shown to be favorable in
a number of studies, although caution should be exercised for
major combined resections or in patients with comorbid condi-
tions, due to the higher risk of mortality and complications related
to simultaneous surgery in this setting [80,81,13,82].

When the primary CRC is asymptomatic, and in particular for
those patients requiring neoadjuvant radiotherapy for rectal can-
cer, liver surgery might be performed first (reverse approach). If
both primary rectal cancer radiation and CRCLM chemotherapy
are required, initial short-course (5 � 5 Gy) radiation followed by
chemotherapy is recommended. Preoperative chemotherapy is
advised to downsize synchronous CRCLM for resection, to mini-
mize the risk of synchronous CRCLM progressing beyond the pos-
sibility of cure and to minimize the occurrence of new
metastases [90]. Resection of CRCLM should be performed as soon
as it appears feasible after tumour shrinkage [91]. When patients
receive more than 6 months of aggressive chemotherapy, the risk
associated with surgery is increased [92]. Similar outcomes have
been reported for patients undergoing a classic (CRC first), com-
bined or reverse (liver-first) surgical strategy for synchronous
CRCLM [93].

Hepatic resection should not be denied to patients with stable
disease after optimum chemotherapy, provided there is adequate
liver remnant with inflow and outflow preservation. This may be
achieved, for example, through advanced techniques such as portal
and/or hepatic venous embolization or two-stage hepatectomy
[94–96]. Associating liver partition and portal vein ligation for
staged hepatectomy (ALPPS) to induce growth of the future liver
remnant before liver resections is being investigated, but results
to date indicate increased complications and mortality [97]. Data
on overall and long-term survival with ALPPS are needed.

In Asia, resectable synchronous CRCLM are more likely to be
indicated for upfront simultaneous resection (before chemother-
apy) [98], whereas in Westernized countries, chemotherapy first
is the preferred option [78,77]. One-stage surgery is more fre-
quently performed in Asia, with acceptable short-term outcomes.

Consensus recommendations

� Simultaneous surgery of the primary tumour and CRCLM should
be reserved for selected patients with both resectable lesions
and requiring limited surgical procedures.
� Preoperative chemotherapy is usually advised to control the

metastatic disease and to downsize synchronous CRCLM for
resection.
� The reverse approach (i.e. liver surgery performed first) may be

used after preoperative chemotherapy when the CRCLM tumour
burden is large and combined resection is not possible.
� Hepatic resection should not be denied to patients with stable

disease after optimum chemotherapy, provided there is ade-
quate liver remnant with vascular inflow and outflow
preservation.

o This may be achieved through specific techniques aimed to
increase resectability.

Multidisciplinary teams

The last few years have seen a greater awareness of the impor-
tance of MDTs. Results from a first prospective study to evaluate
the MDT discussion process and its effects on treatment
approaches for a variety of gastrointestinal cancers at a US cancer
centre have recently been published [99]. Despite 84% of clinicians
being certain of their original plan, a change was recommended in
36% of cases, 72% of which involved major changes; there was 77%
adherence to the recommended treatments. The potential advan-
tages of an MDT include better patient care and survival outcomes,
and improved consistency, continuity, coordination and
cost-effectiveness of care [100–102]. Same-centre management
also has benefits over referred-patient management, including a
reduced number of interventions, shorter delays in care, better
control of chemotherapy and decreased postoperative mortality
[103–105]. This could be of utmost importance in patients with
synchronous metastases.

Non-adherence to MDT decisions has been shown to result in a
trend toward lower survival rates in lung cancer [106]. A UK study
of non-adherence to MDT decisions (15.1% of decisions were not
implemented) in gastrointestinal surgery showed the main reasons
for non-adherence to be comorbid conditions (43.9%), patient
choice (34.2%) and more information becoming available (19.5%)
[107].

Consensus recommendations

� A proficient MDT consisting of at least a colorectal surgeon, liver
surgeon, medical/gastrointestinal and radiation oncologist,
radiologist, nuclear medicine physician and pathologist opti-
mizes the treatment of CRCLM.
� The treatment should be considered as a whole, from diagnosis

to the last treatment at the same centre.
� It is important to evaluate and analyze the outcomes from

MDTs to assess improvements in treatment goals.

The critical impact of the expertise of the team for patient
management

Following the mandatory legal requirement for MDT manage-
ment of all cancer patients in the UK, France, Belgium, Spain and
a number of other European countries over the last 10–15 years,
there has been a significant overall improvement in outcomes
for all patients with stage IV CRC [108,109]. A specialized MDT
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dedicated to the management of stage IV CRC is superior to that of
a general CRC MDT [110,111] and should include surgeons special-
izing in colorectal surgery, hepatobiliary surgery and thoracic
surgery, dedicated CRC medical and radiation oncologists, both
imaging and interventional radiologists, and dedicated CRC surgi-
cal pathologists.

Clinical scenario recommendations for synchronous CRCLM

In clinical practice, the main determinants of the
decision-making process are the tumour statuses of both the pri-
mary tumour and metastases and, more precisely, the need for
emergency surgery of a complicated primary tumour and the
resectability of both tumour sites.

Asymptomatic CRC and resectable synchronous CRCLM

This is the most favorable clinical scenario. A panel consensus
(10/11, 91%) was reached for chemotherapy to be given preopera-
tively. Four or six cycles of chemotherapy were recommended.
However, data from the LiverMetSurvey show that 5-year survival
is not better with chemotherapy first than with surgery of the pri-
mary tumour first (42% vs 47%, respectively) (Fig. 2). It is, however,
likely that surgery of the primary tumour first could have been
reserved for selected patients with less widespread disease com-
pared with those treated with chemotherapy first.

For mid and low rectal primary tumours, radiotherapy is often
needed and one-stage surgery should not be performed. For colonic
and upper rectal primary tumours, one-stage surgery is not
advocated for complex colonic tumours, for high-risk patients or
when hepatectomy is major (P3 segments). Data from the
LiverMetSurvey show that irrespective of the status of the primary
tumour, one-stage resection of both the primary tumour and
metastases is associated with worse 5-year survival (40%) com-
pared with liver-first surgery (47%) or primary-first surgery (44%)
(Fig. 3).

Most panel members (8/12, 67%) considered pre- and postoper-
ative chemotherapy to be equally important; 3/12 (25%) consid-
ered preoperative chemotherapy and 1/12 (8%) considered
Fig. 2. Survival following liver resection for synchronous resectable meta
postoperative chemotherapy to be most important. Most partici-
pants (9/11, 82%) considered that postoperative chemotherapy
could be different to preoperative chemotherapy, and probably less
intensive.

In summary, the recommended management is for chemother-
apy first, with or without radiotherapy, followed either by surgery
in a one-stage procedure (for patients with limited hepatic disease
and easy-to-resect primary tumours) or by staged surgery (for
other patients). No strong evidence exists, however, to support this
expert recommendation of chemotherapy first, as opposed to colon
resection first.

Asymptomatic CRC and non-resectable synchronous CRCLM

This second scenario is one of the most frequently observed,
and has traditionally been managed with resection of the primary
tumour followed by chemotherapy and then surgery of metastases
when resectability can be obtained. Treatment has since evolved,
and the entire panel agreed that chemotherapy should be adminis-
tered initially with the aim of achieving resectability of CRCLM. For
potentially resectable disease, all were in favor of optimal
chemotherapy (doublets plus biologics, or triplets plus biologics).
Data from the LiverMetSurvey show no difference in 5-year sur-
vival rates between patients receiving chemotherapy first and
those undergoing colectomy first, before resection of CRCLM (31%
vs 33%, respectively) (Fig. 4). However, colectomy first may have
been reserved for patients with the best prognosis, introducing a
bias into the analysis. Three ongoing trials are comparing the man-
agement strategies of colectomy first vs chemotherapy first.

All of the panel experts agreed that simultaneous surgery
should not be attempted. If CRCLM become resectable, all recom-
mended the reverse approach to surgery (i.e. liver first). Data from
the LiverMetSurvey, although not significantly different between
strategies, support this approach; 5-year survival rates were 42%
for the reverse approach compared with 33% for colon first surgery
and 28% for one-stage surgery (Fig. 5). For rectal cancer, alternative
approaches are to begin with short-course radiotherapy for the pri-
mary cancer and then chemotherapy for downsizing CRCLM or to
administer primary optimal chemotherapy, then radiotherapy
stases in relation to first treatment (colon surgery or chemotherapy).



Fig. 3. Survival after liver resection for synchronous resectable metastases in relation to the first surgery (colon, liver or colon plus liver).
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and, in the window between irradiation and rectal cancer surgery,
resection of CRCLM. For primary colon or rectal tumours that
appear unresectable or borderline resectable, in the UK, NICE guid-
ance is that preoperative chemotherapy should not be offered
solely to facilitate sphincter-sparing surgery to patients with rectal
cancer [78].

In summary, the consensus is for optimal chemotherapy first,
with the aim of making LM resectable. This should then be fol-
lowed by hepatic surgery and resection of the primary tumour.
Fig. 4. Survival following liver resection for synchronous unresectable met
Symptomatic CRC and resectable synchronous CRCLM

Patients with symptomatic CRC may have bleeding, obstruction
or perforation. Generally, bleeding can be managed with blood
transfusions and will often stop after chemotherapy treatment.
Most of the expert panel (9/12, 75%) were in agreement that
patients with bleeding should undergo preoperative chemother-
apy; the others (3/12, 25%) considered that resection of the pri-
mary tumour should be undertaken first.
astases in relation to first treatment (colon surgery or chemotherapy).



Fig. 5. Survival following liver resection for synchronous unresectable metastases in relation to first surgery (colon, liver or colon plus liver).
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For bowel perforation, surgery is required either to remove the
tumour when it is easily resectable, such as right hemicolectomy
for right-sided colon lesions or sigmoid colectomy for sigmoid
lesions, or to create a stoma (left colon) in cases requiring more
technical surgery, such as low anterior resection syndrome and
total mesorectal excision. The panel was in complete agreement
that, if possible, resection of the primary tumour should be per-
formed first under these circumstances.

Stents are an option for colorectal obstruction, but the results
have been poor and the panel recommended reserving them only
for easily resectable cases, particularly in elderly patients, and
not for right colon or rectal surgery or when anti-angiogenic agents
are used. This guidance is in line with that provided by the Endo-
scopy and Cancer Committee of the French Society of Digestive
Endoscopy and the French Federation of Digestive Oncology
[112] and with UK NICE guidance [78]. For clinically and radiolog-
ically proven complete occlusion with distended evidence of
obstruction, the panel was in complete agreement that resection
of the primary tumour should be performed first; 9/11 (82%) would
perform surgery and use a stoma, whilst 2/11 (18%) would use a
stent.

In summary, recommendations are for resection of the primary
tumour for perforated or occlusive tumours (but not for tumours
with bleeding causing anaemia), followed by chemotherapy and
then surgery of LM.

Symptomatic CRC and non-resectable synchronous CRCLM

The expert panel considered that the aim of management for
patients with symptomatic CRC and non-resectable synchronous
CRCLM is to make the LM resectable. The use of stents is not
recommended in most patients owing to the high risk of
complications (e.g. perforation, migration bleeding, pain). As in
the previous clinical scenario, surgery of the primary tumour
should be reserved for cases of bowel perforation or occlusion,
with systemic chemotherapy used to downsize both metastases
and the primary tumour in other scenarios.

In summary, recommendations are for resection of the primary
tumour for perforated or occlusive tumours, followed by
chemotherapy and then surgery of LM if tumour shrinkage is
achieved. For tumours with bleeding causing anaemia, induction
chemotherapy is recommended to downsize both the primary
tumour and LM, followed by surgery of the site with the most sig-
nificant tumour load (usually the liver; i.e. reverse approach).

Conclusions

Synchronous CRCLM should be termed ‘synchronously detected
liver metastases’. This is defined as LM detected at or before the
diagnosis of the primary tumour. Synchronous CRCLM may have
less favorable cancer biology and be associated with lower
expected survival compared with metachronous metastases. Initial
high-dose contrast-enhanced CT of the abdomen is recommended
to provide information on whether synchronous CRCLM are
resectable.

Recommendations have been made for the management of four
different clinical scenarios

1. For asymptomatic CRC and resectable synchronous CRCLM, the
recommended management is for chemotherapy first, with or
without radiotherapy, followed either by surgery in a
one-stage procedure (for patients with limited hepatic disease
and easy-to-resect primary tumours) or by staged surgery (for
other patients). No strong evidence exists, however, to support
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this expert recommendation of chemotherapy first, as opposed
to colon resection first; ongoing trials may provide such
evidence.

2. For asymptomatic CRC and non-resectable synchronous CRCLM,
the consensus is for optimal chemotherapy first, with the aim of
making LM resectable. This should then be followed by hepatic
surgery and resection of the primary tumour.

3. For symptomatic CRC and resectable synchronous CRCLM, rec-
ommendations are for resection of the primary tumour for per-
forated or occlusive tumours (but not for tumours with
bleeding causing anaemia), followed by chemotherapy and then
surgery of LM.

4. For symptomatic CRC and non-resectable synchronous CRCLM,
recommendations are for resection of the primary tumour for
perforated or occlusive tumours, followed by chemotherapy
and then surgery of LM if tumour shrinkage is achieved. For
tumours with bleeding causing anaemia, induction chemother-
apy is recommended to downsize both the primary tumour and
LM, followed by surgery of the site with the most significant
tumour load (usually the liver; i.e. reverse approach).

At least four courses of first-line optimal chemotherapy (dou-
blets with targeted therapy or triplets with or without targeted
therapy) are recommended for potentially resectable metastatic
disease, with assessment of response every 2 months and a total
(preoperative and adjuvant) duration of 6 months’ systemic ther-
apy. Intra-arterial chemotherapy may be an alternative option
and has been associated with good response rates.

It is hoped that the recommendations provided and the treat-
ment plans for the four different clinical scenarios should help to
raise the standard of care for patients with synchronous CRCLM.
Author contributions

All authors met the International Committee for Medical Jour-
nal Editors criteria for authorship, were fully involved in manu-
script development, and assume responsibility for the direction
and content. All authors have approved the manuscript for
submission.
Disclosures

RA discloses advisory roles for Amgen, Merck Serono and
Sanofi-Aventis, and has participated in presentations sponsored
by Amgen, Merck Serono, Roche and Sanofi-Aventis. AdG discloses
advisory roles for Roche, Sanofi, Lilly and Sirtex, and has partici-
pated in presentations sponsored by Roche and Sanofi. JF discloses
an advisory role for Roche, and has participated in presentations
sponsored by Roche, Merck Serono and Sanofi. NK discloses
research funding from Dainippon Sumitomo Pharma, Merck Ser-
ono, Bristol-Meyers Squibb, Chugai, Taiho Yakuhin and Bayer. FK
has no conflicts of interests to disclose. EL discloses a consulting
agreement with Novartis Pharma AG and has participated in pre-
sentations sponsored by Roche. GP discloses advisory roles for Bio-
compatibles, Merck Serono, Pfizer and Sanofi-Aventis, and has
participated in presentations sponsored by Biocompatibles, Merck
Serono, Pfizer and Sanofi-Aventis. PR discloses advisory roles for
Keocyt, Merck Serono, Sanofi and Sirtex, and research funding from
Roche and Servier, and has participated in presentations sponsored
by Amgen, Merck Serono, Pfizer and Sanofi. LR-B has no conflicts of
interests to disclose. AS discloses advisory roles for Amgen, Bayer,
Merck Serono, Roche and Sanofi, and has participated in
presentations sponsored by Amgen, Merck Serono, Roche and
Sanofi. CT discloses participation in presentations sponsored by
Merck Serono. ST has no conflicts of interest to disclose. EVC
discloses research funding from Amgen, Bayer, Boehringer,
Eli-Lilly, Merck Serono, Pfizer, Roche and Sanofi. J-NV discloses
honoraria and research funding from Roche and Sanofi-Aventis.
LP has no conflicts of interest to disclose.
Funding

The consensus meeting from which this publication was writ-
ten was supported by EXCEMED, Rome, Italy.
Acknowledgements

The authors acknowledge Jane Davies and Catherine Kidd
(Caudex, Oxford, UK, supported by EXCEMED, Rome, Italy) for
editorial assistance in the development of the manuscript.
References

[1] World Health Organization: International Agency for Research on Cancer.
GLOBOCAN 2012: Estimated cancer incidence, mortality and prevalence
worldwide in 2012. http://globocan.iarc.fr/Pages/fact_sheets_population.aspx
[Accessed 17.11.14].

[2] Lykoudis PM, O’Reilly D, Nastos K, Fusai G. Systematic review of surgical
management of synchronous colorectal liver metastases. Br J Surg
2014;101:605–12.

[3] Nordlinger B, Van Cutsem E, Rougier P, Kohne CH, Ychou M, Sobrero A, et al.
Does chemotherapy prior to liver resection increase the potential for cure in
patients with metastatic colorectal cancer? A report from the European
Colorectal Metastases Treatment Group. Eur J Cancer 2007;43:2037–45.

[4] Nordlinger B, Van Cutsem E, Gruenberger T, Glimelius B, Poston G, Rougier P,
et al. Combination of surgery and chemotherapy and the role of targeted
agents in the treatment of patients with colorectal liver metastases:
recommendations from an expert panel. Ann Oncol 2009;20:985–92.

[5] Simmonds PC, Primrose JN, Colquitt JL, Garden OJ, Poston GJ, Rees M. Surgical
resection of hepatic metastases from colorectal cancer: a systematic review of
published studies. Br J Cancer 2006;94:982–99.

[6] Borner MM. Neoadjuvant chemotherapy for unresectable liver metastases of
colorectal cancer – too good to be true? Ann Oncol 1999;10:623–6.

[7] Manfredi S, Lepage C, Hatem C, Coatmeur O, Faivre J, Bouvier AM.
Epidemiology and management of liver metastases from colorectal cancer.
Ann Surg 2006;244:254–9.

[8] Cummings LC, Payes JD, Cooper GS. Survival after hepatic resection in
metastatic colorectal cancer: a population-based study. Cancer
2007;109:718–26.

[9] Wang X, Hershman DL, Abrams JA, Feingold D, Grann VR, Jacobson JS, et al.
Predictors of survival after hepatic resection among patients with colorectal
liver metastasis. Br J Cancer 2007;97:1606–12.

[10] Conrad C, You N, Vauthey JN. In patients with colorectal liver metastases, can
we still rely on number to define treatment and outcome? Oncology
(Williston Park) 2013;27. 1078, 1083–4, 1086.

[11] Linstone HA, Turoff M. The Delphi method. Techniques and applications.
Electronic ed.; 2002. http://is.njit.edu/pubs/delphibook/delphibook.pdf.

[12] Ebell MH, Siwek J, Weiss BD, Woolf SH, Susman J, Ewigman B, et al. Strength
of recommendation taxonomy (SORT): a patient-centered approach to
grading evidence in the medical literature. Am Fam Physician
2004;69:548–56.

[13] Yin Z, Liu C, Chen Y, Bai Y, Shang C, Yin R, et al. Timing of hepatectomy in
resectable synchronous colorectal liver metastases (SCRLM): simultaneous or
delayed? Hepatology 2013;57:2346–57.

[14] Ruers T, Punt C, van Coevorden F, Pierie JP, Borel-Rinkes I, Ledermann JA, et al.
Radiofrequency ablation combined with systemic treatment versus systemic
treatment alone in patients with non-resectable colorectal liver metastases: a
randomized EORTC Intergroup phase II study (EORTC 40004). Ann Oncol
2012;23:2619–26.

[15] LiverMetSurvey. International registry of patients operated for colorectal liver
metastasis. http://www.livermetsurvey.org [accessed 2311.11].

[16] Edge SB, Compton CC. The American Joint Committee on Cancer: the 7th
edition of the AJCC cancer staging manual and the future of TNM. Ann Surg
Oncol 2010;17:1471–4.

[17] Mekenkamp LJ, Koopman M, Teerenstra S, van Krieken JH, Mol L, Nagtegaal
ID, et al. Clinicopathological features and outcome in advanced colorectal
cancer patients with synchronous vs metachronous metastases. Br J Cancer
2010;103:159–64.

[18] Siriwardena AK, Mason JM, Mullamitha S, Hancock HC, Jegatheeswaran S.
Management of colorectal cancer presenting with synchronous liver
metastases. Nat Rev Clin Oncol 2014;11:446–59.

[19] Fong Y, Fortner J, Sun RL, Brennan MF, Blumgart LH. Clinical score for
predicting recurrence after hepatic resection for metastatic colorectal cancer:
analysis of 1001 consecutive cases. Ann Surg 1999;230:309–18.

https://globocan.iarc.fr/Pages/fact_sheets_population.aspx
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0010
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0010
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0010
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0015
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0015
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0015
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0015
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0020
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0020
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0020
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0020
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0025
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0025
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0025
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0030
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0030
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0035
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0035
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0035
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0040
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0040
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0040
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0045
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0045
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0045
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0050
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0050
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0050
https://is.njit.edu/pubs/delphibook/delphibook.pdf
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0060
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0060
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0060
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0060
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0065
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0065
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0065
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0070
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0070
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0070
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0070
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0070
https://www.livermetsurvey.org
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0080
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0080
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0080
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0085
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0085
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0085
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0085
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0090
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0090
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0090
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0095
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0095
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0095


740 R. Adam et al. / Cancer Treatment Reviews 41 (2015) 729–741
[20] Adam R, Frilling A, Elias D, Laurent C, Ramos E, Capussotti L, et al. Liver
resection of colorectal metastases in elderly patients. Br J Surg
2010;97:366–76.

[21] Scharitzer M, Ba-Ssalamah A, Ringl H, Kolblinger C, Grunberger T, Weber M,
et al. Preoperative evaluation of colorectal liver metastases: comparison
between gadoxetic acid-enhanced 3.0-T MRI and contrast-enhanced MDCT
with histopathological correlation. Eur Radiol 2013;23:2187–96.

[22] Rojas Llimpe FL, Di Fabio F, Ercolani G, Giampalma E, Cappelli A, Serra C, et al.
Imaging in resectable colorectal liver metastasis patients with or without
preoperative chemotherapy: results of the PROMETEO-01 study. Br J Cancer
2014;111:667–73.

[23] Motosugi U, Ichikawa T, Nakajima H, Sou H, Sano M, Sano K, et al. Imaging of
small hepatic metastases of colorectal carcinoma: how to use
superparamagnetic iron oxide-enhanced magnetic resonance imaging in
the multidetector-row computed tomography age? J Comput Assist Tomogr
2009;33:266–72.

[24] Soyer P, Poccard M, Boudiaf M, Abitbol M, Hamzi L, Panis Y, et al. Detection of
hypovascular hepatic metastases at triple-phase helical CT: sensitivity of
phases and comparison with surgical and histopathologic findings. Radiology
2004;231:413–20.

[25] Valls C, Andia E, Sanchez A, Guma A, Figueras J, Torras J, et al. Hepatic
metastases from colorectal cancer: preoperative detection and assessment of
resectability with helical CT. Radiology 2001;218:55–60.

[26] Kulemann V, Schima W, Tamandl D, Kaczirek K, Gruenberger T, Wrba F, et al.
Preoperative detection of colorectal liver metastases in fatty liver: MDCT or
MRI? Eur J Radiol 2011;79:e1–6.

[27] Moulton CA, Gu CS, Law CH, Tandan VR, Hart R, Quan D, et al. Effect of PET
before liver resection on surgical management for colorectal adenocarcinoma
metastases: a randomized clinical trial. JAMA 2014;311:1863–9.

[28] Sahani DV, Bajwa MA, Andrabi Y, Bajpai S, Cusack JC. Current status of
imaging and emerging techniques to evaluate liver metastases from
colorectal carcinoma. Ann Surg 2014;259:861–72.

[29] de Geus-Oei LF, Vriens D, van Laarhoven HW, van der Graaf WT, Oyen WJ.
Monitoring and predicting response to therapy with 18F-FDG PET in
colorectal cancer: a systematic review. J Nucl Med 2009;50(Suppl.
1):43S–54S.

[30] Ruzzenente A, Conci S, Iacono C, Valdegamberi A, Campagnaro T, Bertuzzo F,
et al. Usefulness of contrast-enhanced intraoperative ultrasonography (CE-
IOUS) in patients with colorectal liver metastases after preoperative
chemotherapy. J Gastrointest Surg 2013;17:281–7.

[31] Eisenhauer EA, Therasse P, Bogaerts J, Schwartz LH, Sargent D, Ford R, et al.
New response evaluation criteria in solid tumours: revised RECIST guideline
(version 1.1). Eur J Cancer 2009;45:228–47.

[32] Therasse P, Arbuck SG, Eisenhauer EA, Wanders J, Kaplan RS, Rubinstein L,
et al. New guidelines to evaluate the response to treatment in solid tumors.
European Organization for Research and Treatment of Cancer, National
Cancer Institute of the United States, National Cancer Institute of Canada. J
Natl Cancer Inst 2000;92:205–16.

[33] Boonsirikamchai P, Asran MA, Maru DM, Vauthey JN, Kaur H, Kopetz S, et al.
CT findings of response and recurrence, independent of change in tumor size,
in colorectal liver metastasis treated with bevacizumab. AJR Am J Roentgenol
2011;197:W1060–6.

[34] Shindoh J, Loyer EM, Kopetz S, Boonsirikamchai P, Maru DM, Chun YS, et al.
Optimal morphologic response to preoperative chemotherapy: an alternate
outcome end point before resection of hepatic colorectal metastases. J Clin
Oncol 2012;30:4566–72.

[35] Yoshita H, Hosokawa A, Ueda A, Ando T, Kajiura S, Kato H, et al. Predictive
value of optimal morphologic response to first-line chemotherapy in patients
with colorectal liver metastases. Digestion 2014;89:43–8.

[36] Garcia Vicente AM, Dominguez Ferreras E, Sanchez Perez V, Poblete Garcia
VM, Villa Guzman JC, Jimenez Aragon F, et al. Response assessment of
colorectal liver metastases with contrast enhanced CT/18F-FDG PET. Eur J
Radiol 2013;82:e255–61.

[37] Lau LF, Williams DS, Lee ST, Scott AM, Christophi C, Muralidharan V.
Metabolic response to preoperative chemotherapy predicts prognosis for
patients undergoing surgical resection of colorectal cancer metastatic to the
liver. Ann Surg Oncol 2014;21:2420–8.

[38] Piessevaux H, Buyse M, Schlichting M, Van Cutsem E, Bokemeyer C, Heeger S,
et al. Use of early tumor shrinkage to predict long-term outcome in
metastatic colorectal cancer treated with cetuximab. J Clin Oncol
2013;31:3764–75.

[39] Suzuki C, Blomqvist L, Sundin A, Jacobsson H, Bystrom P, Berglund A, et al. The
initial change in tumor size predicts response and survival in patients with
metastatic colorectal cancer treated with combination chemotherapy. Ann
Oncol 2011;23:948–54.

[40] Giessen C, Laubender RP, Fischer von Weikersthal L, Schalhorn A, Modest DP,
Stintzing S, et al. Early tumor shrinkage in metastatic colorectal cancer:
retrospective analysis from an irinotecan-based randomized first-line trial.
Cancer Sci 2013;104:718–24.

[41] Modest DP, Laubender RP, Stintzing S, Giessen C, Schulz C, Haas M, et al. Early
tumor shrinkage in patients with metastatic colorectal cancer receiving first-
line treatment with cetuximab combined with either CAPIRI or CAPOX: an
analysis of the German AIO KRK 0104 trial. Acta Oncol 2013;52:956–62.

[42] Karagkounis G, Torbenson MS, Daniel HD, Azad NS, Diaz Jr LA, Donehower RC,
et al. Incidence and prognostic impact of KRAS and BRAF mutation in patients
undergoing liver surgery for colorectal metastases. Cancer
2013;119:4137–44.

[43] Stremitzer S, Stift J, Gruenberger B, Tamandl D, Aschacher T, Wolf B, et al.
KRAS status and outcome of liver resection after neoadjuvant chemotherapy
including bevacizumab. Br J Surg 2012;99:1575–82.

[44] Vauthey JN, Zimmitti G, Kopetz SE, Shindoh J, Chen SS, Andreou A, et al. RAS
mutation status predicts survival and patterns of recurrence in patients
undergoing hepatectomy for colorectal liver metastases. Ann Surg
2013;258:619–26.

[45] Rubbia-Brandt L, Audard V, Sartoretti P, Roth AD, Brezault C, Le Charpentier
M, et al. Severe hepatic sinusoidal obstruction associated with oxaliplatin-
based chemotherapy in patients with metastatic colorectal cancer. Ann Oncol
2004;15:460–6.

[46] Vauthey JN, Pawlik TM, Ribero D, Wu TT, Zorzi D, Hoff PM, et al.
Chemotherapy regimen predicts steatohepatitis and an increase in 90-day
mortality after surgery for hepatic colorectal metastases. J Clin Oncol
2006;24:2065–72.

[47] Blazer III DG, Kishi Y, Maru DM, Kopetz S, Chun YS, Overman MJ, et al.
Pathologic response to preoperative chemotherapy: a new outcome end point
after resection of hepatic colorectal metastases. J Clin Oncol
2008;26:5344–51.

[48] Ribero D, Wang H, Donadon M, Zorzi D, Thomas MB, Eng C, et al. Bevacizumab
improves pathologic response and protects against hepatic injury in patients
treated with oxaliplatin-based chemotherapy for colorectal liver metastases.
Cancer 2007;110:2761–7.

[49] Rubbia-Brandt L, Giostra E, Brezault C, Roth AD, Andres A, Audard V, et al.
Importance of histological tumor response assessment in predicting the
outcome in patients with colorectal liver metastases treated with neo-
adjuvant chemotherapy followed by liver surgery. Ann Oncol
2007;18:299–304.

[50] Maru DM, Kopetz S, Boonsirikamchai P, Agarwal A, Chun YS, Wang H, et al.
Tumor thickness at the tumor-normal interface: a novel pathologic indicator
of chemotherapy response in hepatic colorectal metastases. Am J Surg Pathol
2010;34:1287–94.

[51] Sebagh M, Allard MA, Cunha AS, Ruiz A, Araujo R, Lemoine A, et al. A proposed
new method for assessing the pathological response to chemotherapy in
resected colorectal liver metastases. Br J Cancer 2014;111:470–6.

[52] Hamady ZZ, Lodge JP, Welsh FK, Toogood GJ, White A, John T, et al. One-
millimeter cancer-free margin is curative for colorectal liver metastases: a
propensity score case-match approach. Ann Surg 2014;259:543–8.

[53] Wakai T, Shirai Y, Sakata J, Kameyama H, Nogami H, Iiai T, et al. Histologic
evaluation of intrahepatic micrometastases in patients treated with or
without neoadjuvant chemotherapy for colorectal carcinoma liver
metastasis. Int J Clin Exp Pathol 2012;5:308–14.

[54] Yokoyama N, Shirai Y, Ajioka Y, Nagakura S, Suda T, Hatakeyama K.
Immunohistochemically detected hepatic micrometastases predict a high
risk of intrahepatic recurrence after resection of colorectal carcinoma liver
metastases. Cancer 2002;94:1642–7.

[55] Holdhoff M, Schmidt K, Diehl F, Aggrawal N, Angenendt P, Romans K, et al.
Detection of tumor DNA at the margins of colorectal cancer liver metastasis.
Clin Cancer Res 2011;17:3551–7.

[56] Kokudo N, Miki Y, Sugai S, Yanagisawa A, Kato Y, Sakamoto Y, et al. Genetic
and histological assessment of surgical margins in resected liver metastases
from colorectal carcinoma: minimum surgical margins for successful
resection. Arch Surg 2002;137:833–40.

[57] Wakai T, Shirai Y, Sakata J, Valera VA, Korita PV, Akazawa K, et al. Appraisal of
1 cm hepatectomy margins for intrahepatic micrometastases in patients with
colorectal carcinoma liver metastasis. Ann Surg Oncol 2008;15:2472–81.

[58] Vigano L, Capussotti L, De Rosa G, De Saussure WO, Mentha G, Rubbia-Brandt
L. Liver resection for colorectal metastases after chemotherapy: impact of
chemotherapy-related liver injuries, pathological tumor response, and
micrometastases on long-term survival. Ann Surg 2013;258:731–40.

[59] Andreou A, Kopetz S, Maru DM, Chen SS, Zimmitti G, Brouquet A, et al.
Adjuvant chemotherapy with FOLFOX for primary colorectal cancer is
associated with increased somatic gene mutations and inferior survival in
patients undergoing hepatectomy for metachronous liver metastases. Ann
Surg 2012;256:642–50.

[60] Araujo R, Gonen M, Allen P, Blumgart L, DeMatteo R, Fong Y, et al. Comparison
between perioperative and postoperative chemotherapy after potentially
curative hepatic resection for metastatic colorectal cancer. Ann Surg Oncol
2013;20:4312–21.

[61] Lehmann K, Rickenbacher A, Weber A, Pestalozzi BC, Clavien PA.
Chemotherapy before liver resection of colorectal metastases: friend or foe?
Ann Surg 2012;255:237–47.

[62] Sorbye H, Mauer M, Gruenberger T, Glimelius B, Poston GJ, Schlag PM, et al.
Predictive factors for the benefit of perioperative FOLFOX for resectable liver
metastasis in colorectal cancer patients (EORTC Intergroup Trial 40983). Ann
Surg 2012;255:534–9.

[63] Loupakis F, Cremolini C, Masi G, Lonardi S, Zagonel V, Salvatore L, et al. Initial
therapy with FOLFOXIRI and bevacizumab for metastatic colorectal cancer. N
Engl J Med 2014;371:1609–18.

[64] Heinemann V, von Weikersthal LF, Decker T, Kiani A, Vehling-Kaiser U, Al-
Batran SE, et al. FOLFIRI plus cetuximab versus FOLFIRI plus bevacizumab as
first-line treatment for patients with metastatic colorectal cancer (FIRE-3): a
randomised, open-label, phase 3 trial. Lancet Oncol 2014;15:1065–75.

https://refhub.elsevier.com/S0305-7372(15)00128-0/h0100
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0100
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0100
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0105
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0105
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0105
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0105
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0110
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0110
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0110
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0110
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0115
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0115
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0115
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0115
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0115
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0120
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0120
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0120
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0120
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0125
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0125
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0125
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0130
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0130
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0130
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0135
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0135
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0135
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0140
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0140
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0140
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0145
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0145
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0145
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0145
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0150
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0150
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0150
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0150
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0155
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0155
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0155
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0160
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0160
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0160
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0160
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0160
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0165
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0165
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0165
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0165
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0170
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0170
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0170
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0170
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0175
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0175
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0175
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0180
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0180
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0180
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0180
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0185
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0185
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0185
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0185
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0190
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0190
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0190
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0190
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0195
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0195
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0195
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0195
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0200
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0200
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0200
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0200
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0205
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0205
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0205
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0205
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0210
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0210
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0210
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0210
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0215
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0215
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0215
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0220
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0220
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0220
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0220
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0225
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0225
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0225
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0225
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0230
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0230
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0230
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0230
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0235
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0235
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0235
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0235
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0240
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0240
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0240
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0240
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0245
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0245
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0245
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0245
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0245
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0250
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0250
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0250
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0250
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0255
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0255
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0255
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0260
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0260
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0260
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0265
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0265
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0265
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0265
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0270
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0270
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0270
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0270
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0275
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0275
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0275
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0280
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0280
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0280
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0280
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0285
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0285
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0285
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0290
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0290
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0290
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0290
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0295
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0295
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0295
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0295
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0295
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0300
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0300
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0300
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0300
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0305
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0305
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0305
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0310
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0310
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0310
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0310
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0315
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0315
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0315
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0320
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0320
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0320
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0320


R. Adam et al. / Cancer Treatment Reviews 41 (2015) 729–741 741
[65] Venook A, Niedzwiecki D, Lenz H-J, Innocenti F, Mahoney M, O’Neil B, et al.
CALGB/SWOG 80405: phase III trial of irinotecan/5-fu/leucovorin (FOLFIRI) or
oxaliplatin/5-fu/leucovorin (mFOLFOX6) with bevacizumab (bv) or
cetuximab (cet) for patients (pts) with KRAS wild-type (wt) untreated
metastatic adenocarcinoma of the colon or rectum (MCRC). J Clin Oncol
2014;32 [Abs LBA3].

[66] Garufi C, Torsello A, Tumolo S, Ettorre GM, Zeuli M, Campanella C, et al.
Cetuximab plus chronomodulated irinotecan, 5-fluorouracil, leucovorin and
oxaliplatin as neoadjuvant chemotherapy in colorectal liver metastases:
POCHER trial. Br J Cancer 2010;103:1542–7.

[67] Peeters M, Price TJ, Cervantes A, Sobrero AF, Ducreux M, Hotko Y, et al.
Randomized phase III study of panitumumab with fluorouracil, leucovorin,
and irinotecan (FOLFIRI) compared with FOLFIRI alone as second-line
treatment in patients with metastatic colorectal cancer. J Clin Oncol
2010;28:4706–13.

[68] Adam R, Aloia T, Levi F, Wicherts DA, de Haas RJ, Paule B, et al. Hepatic
resection after rescue cetuximab treatment for colorectal liver metastases
previously refractory to conventional systemic therapy. J Clin Oncol
2007;25:4593–602.

[69] Brouquet A, Overman MJ, Kopetz S, Maru DM, Loyer EM, Andreou A, et al. Is
resection of colorectal liver metastases after a second-line chemotherapy
regimen justified? Cancer 2011;117:4484–92.

[70] Chang GJ. Challenge of primary tumor management in patients with stage IV
colorectal cancer. J Clin Oncol 2012;30:3165–6.

[71] McCahill LE, Yothers G, Sharif S, Petrelli NJ, Lai LL, Bechar N, et al. Primary
mFOLFOX6 plus bevacizumab without resection of the primary tumor for
patients presenting with surgically unresectable metastatic colon cancer and
an intact asymptomatic colon cancer: definitive analysis of NSABP trial C-10. J
Clin Oncol 2012;30:3223–8.

[72] Hapani S, Chu D, Wu S. Risk of gastrointestinal perforation in patients with
cancer treated with bevacizumab: a meta-analysis. Lancet Oncol
2009;10:559–68.

[73] Poultsides GA, Servais EL, Saltz LB, Patil S, Kemeny NE, Guillem JG, et al.
Outcome of primary tumor in patients with synchronous stage IV colorectal
cancer receiving combination chemotherapy without surgery as initial
treatment. J Clin Oncol 2009;27:3379–84.

[74] Kohne C-H, Bokemeyer C, Heeger S, Rougier P, Van Cutsem E. Efficacy of
chemotherapy+ cetuximab according to metastatic site in KRAS wild-type
metastatic colorectal cancer: analysis of CRYSTAL and OPUS studies. Ann
Oncol 2011;29 [abstract 3576].

[75] Andreou A, Aloia TA, Brouquet A, Dickson PV, Zimmitti G, Maru DM, et al.
Margin status remains an important determinant of survival after surgical
resection of colorectal liver metastases in the era of modern chemotherapy.
Ann Surg 2013;257:1079–88.

[76] de Haas RJ, Wicherts DA, Flores E, Azoulay D, Castaing D, Adam R. R1
resection by necessity for colorectal liver metastases: is it still a
contraindication to surgery? Ann Surg 2008;248:626–37.

[77] Van Cutsem E, Cervantes A, Nordlinger B, Arnold D. Metastatic colorectal
cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment and
follow-up. Ann Oncol 2014;25(Suppl. 3):iii1–9.

[78] National Institute for Health and Care Excellence. Colorectal cancer: the
diagnosis and management of colorectal cancer. http://www.nice.org.uk/
guidance/cg131/chapter/guidance [accessed 17.11.14].

[79] Adam R, De Gramont A, Figueras J, Guthrie A, Kokudo N, Kunstlinger F, et al.
The oncosurgery approach to managing liver metastases from colorectal
cancer: a multidisciplinary international consensus. Oncologist
2012;17:1225–39.

[80] Feng Q, Wei Y, Zhu D, Ye L, Lin Q, Li W, et al. Timing of hepatectomy for
resectable synchronous colorectal liver metastases: for whom simultaneous
resection is more suitable – a meta-analysis. PLoS One 2014;9:e104348.

[81] Slesser AA, Chand M, Goldin R, Brown G, Tekkis PP, Mudan S. Outcomes of
simultaneous resections for patients with synchronous colorectal liver
metastases. Eur J Surg Oncol 2013;39:1384–93.

[82] Reddy SK, Pawlik TM, Zorzi D, Gleisner AL, Ribero D, Assumpcao L, et al.
Simultaneous resections of colorectal cancer and synchronous liver
metastases: a multi-institutional analysis. Ann Surg Oncol 2007;14:3481–91.

[83] Lambert LA, Colacchio TA, Barth Jr RJ. Interval hepatic resection of colorectal
metastases improves patient selection. Arch Surg 2000;135:473–9.

[84] Clancy C, Burke JP, Barry M, Kalady MF, Calvin CJ. A meta-analysis to
determine the effect of primary tumor resection for stage IV colorectal cancer
with unresectable metastases on patient survival. Ann Surg Oncol
2014;21:3900–8.

[85] Arbman G, Pahlman L, Glimelius B. The rise and fall of a longed for clinical
trial in patients with generalized colorectal cancer. Acta Oncol
2013;52:1779–82.

[86] Abraham NS, Young JM, Solomon MJ. Meta-analysis of short-term outcomes
after laparoscopic resection for colorectal cancer. Br J Surg 2004;91:1111–24.

[87] Schwenk W, Bohm B, Muller JM. Postoperative pain and fatigue after
laparoscopic or conventional colorectal resections. A prospective
randomized trial. Surg Endosc 1998;12:1131–6.

[88] Ohtani H, Tamamori Y, Arimoto Y, Nishiguchi Y, Maeda K, Hirakawa K. A
meta-analysis of the short- and long-term results of randomized controlled
trials that compared laparoscopy-assisted and open colectomy for colon
cancer. J Cancer 2012;3:49–57.
[89] Andersson J, Abis G, Gellerstedt M, Angenete E, Angeras U, Cuesta MA, et al.
Patient-reported genitourinary dysfunction after laparoscopic and open
rectal cancer surgery in a randomized trial (COLOR II). Br J Surg
2014;101:1272–9.

[90] 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 J Surg 2006;93:872–8.

[91] Nordlinger B, Vauthey JN, Poston G, Benoist S, Rougier P, Van Cutsem E. The
timing of chemotherapy and surgery for the treatment of colorectal liver
metastases. Clin Colorectal Cancer 2010;9:212–8.

[92] Karoui M, Penna C, Amin-Hashem M, Mitry E, Benoist S, Franc B, et al.
Influence of preoperative chemotherapy on the risk of major hepatectomy for
colorectal liver metastases. Ann Surg 2006;243:1–7.

[93] Brouquet A, Mortenson MM, Vauthey JN, Rodriguez-Bigas MA, Overman MJ,
Chang GJ, et al. Surgical strategies for synchronous colorectal liver metastases
in 156 consecutive patients: classic, combined or reverse strategy? J Am Coll
Surg 2010;210:934–41.

[94] Avritscher R, De Baere T, Murthy R, Deschamps F, Madoff DC. Percutaneous
transhepatic portal vein embolization: rationale, technique, and outcomes.
Semin Intervent Radiol 2008;25:132–45.

[95] Adam R, Laurent A, Azoulay D, Castaing D, Bismuth H. Two-stage
hepatectomy: a planned strategy to treat irresectable liver tumors. Ann
Surg 2000;232:777–85.

[96] Brouquet A, Abdalla EK, Kopetz S, Garrett CR, Overman MJ, Eng C, et al. High
survival rate after two-stage resection of advanced colorectal liver
metastases: response-based selection and complete resection define
outcome. J Clin Oncol 2011;29:1083–90.

[97] Zhang GQ, Zhang ZW, Lau WY, Chen XP. Associating liver partition and portal
vein ligation for staged hepatectomy (ALPPS): a new strategy to increase
resectability in liver surgery. Int J Surg 2014;12:437–41.

[98] Watanabe T, Itabashi M, Shimada Y, Tanaka S, Ito Y, Ajioka Y, et al. Japanese
Society for Cancer of the Colon and Rectum (JSCCR) Guidelines 2014 for
treatment of colorectal cancer. Int J Clin Oncol 2015;20:207–39.

[99] Oxenberg J, Papenfuss W, Esemuede I, Attwood K, Simunovic M, Kuvshinoff B,
et al. Multidisciplinary cancer conferences for gastrointestinal malignancies
result in measureable treatment changes: a prospective study of 149
consecutive patients. Ann Surg Oncol 2015;22:1533–9.

[100] Prades J, Remue E, van Hoof E, Borras JM. Is it worth reorganising cancer
services on the basis of multidisciplinary teams (MDTs)? A systematic review
of the objectives and organisation of MDTs and their impact on patient
outcomes. Health Policy 2015;119:464–74.

[101] Shah S, Arora S, Atkin G, Glynne-Jones R, Mathur P, Darzi A, et al. Decision-
making in Colorectal Cancer Tumor Board meetings: results of a prospective
observational assessment. Surg Endosc 2014;28:2783–8.

[102] Vasudevan SP, Cresswell AB, Wright JM, Rees M, Stiff D, Wordley A, et al.
Close collaboration between local and specialist multidisciplinary teams
allows ‘fast-tracking’ of patients with colorectal liver metastases. Colorectal
Dis 2013;15:1253–6.

[103] Goyer P, Karoui M, Vigano L, Kluger M, Luciani A, Laurent A, et al. Single-
center multidisciplinary management of patients with colorectal cancer and
resectable synchronous liver metastases improves outcomes. Clin Res
Hepatol Gastroenterol 2013;37:47–55.

[104] Vigano L, Langella S, Ferrero A, Russolillo N, Sperti E, Capussotti L. Colorectal
cancer with synchronous resectable liver metastases: monocentric
management in a hepatobiliary referral center improves survival outcomes.
Ann Surg Oncol 2013;20:938–45.

[105] Lordan JT, Karanjia ND, Quiney N, Fawcett WJ, Worthington TR. A 10-year
study of outcome following hepatic resection for colorectal liver metastases –
the effect of evaluation in a multidisciplinary team setting. Eur J Surg Oncol
2009;35:302–6.

[106] Leo F, Venissac N, Poudenx M, Otto J, Mouroux J. Multidisciplinary
management of lung cancer: how to test its efficacy? J Thorac Oncol
2007;2:69–72.

[107] Blazeby JM, Wilson L, Metcalfe C, Nicklin J, English R, Donovan JL. Analysis of
clinical decision-making in multi-disciplinary cancer teams. Ann Oncol
2006;17:457–60.

[108] Ye YJ, Shen ZL, Sun XT, Wang ZF, Shen DH, Liu HJ, et al. Impact of
multidisciplinary team working on the management of colorectal cancer.
Chin Med J (Engl) 2012;125:172–7.

[109] Kopetz S, Chang GJ, Overman MJ, Eng C, Sargent DJ, Larson DW, et al.
Improved survival in metastatic colorectal cancer is associated with adoption
of hepatic resection and improved chemotherapy. J Clin Oncol
2009;27:3677–83.

[110] Jones RP, Vauthey JN, Adam R, Rees M, Berry D, Jackson R, et al. Effect of
specialist decision-making on treatment strategies for colorectal liver
metastases. Br J Surg 2012;99:1263–9.

[111] Jones RP, Hamann S, Malik HZ, Fenwick SW, Poston GJ, Folprecht G. Defined
criteria for resectability improves rates of secondary resection after systemic
therapy for liver limited metastatic colorectal cancer. Eur J Cancer
2014;50:1590–601.

[112] Endoscopy and Cancer Committee of the French Society of Digestive
Endoscopy (SFED), French Federation of Digestive Oncology (FFCD). Place of
colorectal stents in therapeutic management of malignant large bowel
obstructions. Endoscopy 2014;46:546–52.

https://refhub.elsevier.com/S0305-7372(15)00128-0/h0325
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0325
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0325
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0325
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0325
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0325
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0330
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0330
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0330
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0330
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0335
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0335
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0335
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0335
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0335
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0340
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0340
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0340
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0340
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0345
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0345
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0345
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0350
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0350
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0355
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0355
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0355
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0355
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0355
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0360
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0360
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0360
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0365
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0365
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0365
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0365
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0370
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0370
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0370
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0370
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0375
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0375
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0375
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0375
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0380
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0380
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0380
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0385
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0385
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0385
https://www.nice.org.uk/guidance/cg131/chapter/guidance
https://www.nice.org.uk/guidance/cg131/chapter/guidance
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0395
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0395
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0395
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0395
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0400
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0400
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0400
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0405
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0405
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0405
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0410
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0410
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0410
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0415
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0415
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0420
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0420
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0420
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0420
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0425
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0425
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0425
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0430
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0430
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0435
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0435
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0435
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0440
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0440
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0440
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0440
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0445
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0445
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0445
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0445
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0450
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0450
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0450
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0455
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0455
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0455
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0460
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0460
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0460
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0465
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0465
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0465
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0465
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0470
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0470
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0470
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0475
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0475
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0475
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0480
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0480
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0480
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0480
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0485
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0485
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0485
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0490
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0490
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0490
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0495
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0495
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0495
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0495
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0500
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0500
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0500
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0500
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0505
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0505
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0505
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0510
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0510
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0510
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0510
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0515
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0515
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0515
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0515
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0520
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0520
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0520
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0520
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0525
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0525
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0525
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0525
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0530
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0530
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0530
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0535
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0535
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0535
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0540
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0540
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0540
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0545
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0545
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0545
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0545
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0550
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0550
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0550
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0555
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0555
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0555
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0555
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0560
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0560
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0560
https://refhub.elsevier.com/S0305-7372(15)00128-0/h0560

	Managing synchronous liver metastases from colorectal cancer:  A multidisciplinary international consensus
	Introduction
	Methods
	Definition and prognosis of synchronous LM
	Consensus recommendations

	The role of imaging in the detection of synchronous CRCLM
	Consensus recommendations

	Role of imaging in evaluating response to preoperative treatment
	Consensus recommendations

	Pathology and molecular biology
	Consensus recommendations

	Chemotherapy regimens for synchronous resectable metastases
	Chemotherapy regimens for synchronous unresectable metastases
	Consensus recommendations

	Surgery of the primary tumour
	Consensus recommendations

	Surgery of the liver
	Consensus recommendations
	Multidisciplinary teams
	Consensus recommendations
	The critical impact of the expertise of the team for patient management

	Clinical scenario recommendations for synchronous CRCLM
	Asymptomatic CRC and resectable synchronous CRCLM
	Asymptomatic CRC and non-resectable synchronous CRCLM
	Symptomatic CRC and resectable synchronous CRCLM
	Symptomatic CRC and non-resectable synchronous CRCLM

	Conclusions
	Author contributions
	Disclosures
	Funding
	Acknowledgements
	References


