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however, it is unclear whether liver metastases from other primary cancers should be

Email: yamamoto.masakazu@twmu.ac.jp created clinical practice guidelines for the management of metastatic liver tumors.
Methods: Eight primary diseases were selected based on the number of hepatecto-
mies performed for each malignancy per year. Clinical questions were structured in
the population, intervention, comparison, and outcomes (PICO) format. Systematic
reviews were performed, and the strength of recommendations and the level of quality
of evidence for each clinical question were discussed and determined. The Grading
of Recommendations Assessment, Development and Evaluation (GRADE) approach
was used to assess evidence and make recommendations.

Results: The eight primary sites were grouped into five categories based on suggested
indications for hepatectomy and consensus of the guidelines committee. Fourteen
clinical questions were devised, covering five topics: (1) diagnosis, (2) operative
treatment, (3) ablation therapy, (4) the eight primary diseases, and (5) systemic thera-
pies. The grade of recommendation was strong for one clinical question and weak
for the other 13 clinical questions. The quality of the evidence was moderate for two
questions, low for 10, and very low for two.

A flowchart was made to summarize the outcomes of the guidelines for the indica-
tions of hepatectomy and systemic therapy.

Conclusions: These guidelines were developed to provide useful information based
on evidence in the published literature for the clinical management of liver metasta-
ses, and they could be helpful for conducting future clinical trials to provide higher-

quality evidence.
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1 | INTRODUCTION

The liver is one of the most frequent metastatic sites for var-
ious types of cancer, and the prognosis of patients with liver
metastases is generally poor. Although systemic chemother-
apy is usually used for cancer patients with liver metastases,
liver resection is considered if resectable liver metastases
from colorectal cancers and neuroendocrine tumors (NETS)
are detected.' Many cases of hepatectomy for liver metasta-
ses from other cancers have also been reported on a national
survey in Japan.’ The major sites of primary extrahepatic
malignancies for which hepatectomy was performed were
gastric cancer, gastrointestinal stromal tumor (GIST), biliary
tract cancer, ovarian cancer, pancreatic cancer, and breast
cancer. The 5-year survival in patients with liver metastases
who underwent hepatectomy varied from 17% to 72%, de-
pending on the primary site. Hepatectomy can achieve a cure
or long-term survival in some patients, but various factors
influence the outcome, such as the primary site, histology,
and the patient's condition. Therefore, the indications for
hepatectomy of liver metastases from these extrahepatic sites
remain controversial, and currently there are no internation-
ally accepted standard guidelines for the management of liver
metastases.

The Japanese Society of Hepato-Biliary-Pancreatic
Surgery (JSHBPS) has developed a set of international guide-
lines for the diagnosis and management of liver metastases
from eight primary extrahepatic malignancies: colorectal
cancer, gastroenteropancreatic NET (GEP-NET), gastric
cancer, GIST, biliary tract cancer, ovarian cancer, pancre-
atic cancer, and breast cancer. These guidelines represent the
most accepted, evidence-based standard clinical practices for
liver metastases at this time.

2 | MATERIALS AND METHODS

JSHBPS selected 43 specialists as committee members of
the guideline development project. Members selected eight
primary malignancies (colorectal cancer, gastric cancer,
GIST, biliary tract cancer, ovarian cancer, breast cancer,
pancreatic cancer, and GEP-NET) on the basis of the num-
ber of cases undergoing hepatectomy for liver metastases
reported in the literature.> The committee addressed the
following topics in the guidelines: (1) diagnosis, (2) opera-
tive treatment, (3) liver ablative therapy (ABT), (4) best
practice for the eight primary extrahepatic malignancies,
and (5) systemic therapy. Initially, a total of 39 clinical
questions were formatted in the population, intervention,
comparison or control, and outcomes (PICO) sections and
systematic reviews were performed for each clinical ques-
tion. Systematic literature searches of the Cochrane data-
base and PubMed were performed for articles published

from January 1 1996, to July 31 2018, for each clinical
question. We synthesized studies to make a body of evi-
dence after we assessed five factors: (1) Risk of bias, (2)
Inconsistency, (3) Indirectness, (4) Imprecision, and (5)
Publication bias.* The quality of evidence was defined as
high (i.e., strongly confident of the estimate of effect), mod-
erate (moderately confident), low (limited confidence), and
very low (very little confidence).

The strength of recommendations was determined ac-
cording to the concepts of the Grading of Recommendations,
Assessment, Development, and Evaluation (GRADE) ap-
plroach,“"6 and studies were classified as strong or weak by
the voting of our guideline development group. We devel-
oped a recommendation grade based on the level of evidence,
the balance between benefits and harms, patients’ values and
preferences, implications concerning cost and resources, and
feasibility and acceptability of the intervention. A strong
recommendation was made when votes for a strong recom-
mendation accounted for over 70% of votes. A weak recom-
mendation was made when votes for a weak recommendation
accounted for over 70% of votes. A strong recommendation
means that the desirable effects of adherence to a recom-
mendation will clearly outweigh the undesirable effects. A
weak or conditional recommendation reflects that the de-
sirable effects of adherence to a recommendation probably
will outweigh the undesirable effects.*® All meta-analyses
were performed using Review Manager (RevMan) Version
5.3 software (The Cochrane Collaboration, Oxford, United
Kingdom). The fixed effects model and the random effects
model were used. Heterogeneity was explored using the
I& statistic, where a maximum value of 40% identified sub-
stantial heterogeneity. The risk ratio and odds ratio with cor-
responding 95% confidence intervals (CIs) were assessed for
categorical variables.

After consensus meetings with the committee members
and international commentators, a public hearing was per-
formed. The final version of this guideline includes 14 clin-
ical questions and nine future research questions (Table S1).

The PICO information for each clinical question, the de-
tails of the systemic review, and the GRADE evidence-to-de-
cisions framework are available on the JSHBPS home page
(http://www.jshbps.jp/modules/en/index.php?content_
id=57).

3 | RESULTS AND DISCUSSION

3.1 | Flowchart
A flowchart was made to summarize the outcomes of the
guidelines for the indications of hepatectomy and systemic

therapy for liver metastases from these eight primary sites
(Figure 1).
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FIGURE 1 Flowchart for the management of liver metastases from extrahepatic primary cancers

Group A consists of ovarian cancer (clinical question 9).
The basic strategy is debulking, which can be of one of three
levels of resection: complete resection (RO resection), optimal
debulking (maximum size of the remnant tumor[s] <1 cm),
or suboptimal debulking (maximum size of the remnant tu-
mor[s] >1 cm) in order of the best postoperative prognosis.
From the analysis of this clinical question, hepatectomy, even
if only a substantial debulking procedure, combined with
chemotherapy is recommended over chemotherapy alone for
patients with liver metastases who have concomitant perito-
neal dissemination with liver invasion, although the recom-
mendation is weak.”

Group B consists of GEP-NETs (clinical question 12);
hepatectomy with curative intent for liver metastases asso-
ciated with a G1/G2 GEP-NET is strongly recommended
compared with treatment not involving a hepatectomy, be-
cause a meta-analysis of this guideline showed that patients
with hepatectomy who have an RO resection had significantly
better survival and better relief of symptoms. In some lim-
ited reports, a debulking procedure appeared to be benefi-
cial not only for relief of symptoms but also for improved
survival,'>!? but the number of patients studied was insuf-
ficient to make any reasonable, evidence-based conclusion.
Therefore, GEP-NETs are classified under Group B, and a
strong recommendation can be made for RO resection, but a
recommendation for a debulking procedure cannot be made
at this time because of insufficient evidence. In addition,

NET G3 and neuroendocrine carcinoma are excluded from
clinical question 12.

Group C includes colorectal cancer and GISTs (clinical
question 7). For patients with colorectal or GIST cancers
with synchronous liver metastases, many papers reported that
patients able to undergo a simultaneous RO resection of the
primary tumor and hepatectomy had better survival generally
when adjuvant chemotherapy was also used.!>1*

Group D consists of gastric cancer (clinical question 6)
and biliary tract cancer (clinical question 8). Hepatectomy
for liver metastases from these primaries cannot be recom-
mended even if an RO resection is achievable. There may be a
few exceptions, such as three or fewer metachronous tumors
smaller than 3-5 cm developing >2 years after the resection
of the primary site. 15-18

Group E comprises breast cancer (clinical question 11)
and pancreatic cancer (clinical question 10). Isolated hepatic
metastases are extremely rare, and hepatectomy is recom-
mended against except for very rare situations: e.g., situations
in which liver metastases develop years after the resection
of the primary cancer, an RO resection is possible, there are
no extrahepatic metastases, and concomitant systemic che-
motherapy appears to be effective, or in highly controlled
experimental trials.

Regarding adjuvant chemotherapy after hepatectomy
(clinical question 13) for colorectal cancer, two randomized
controlled trials (RCTs) and one pooled analysis have been
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reported.®?! A meta-analysis of these three randomized,
phase III trials was performed and was incorporated into this
set of guidelines particularly in relation to the 5-year survival
rate. The results showed that administering chemotherapy
after hepatectomy for liver metastases from colorectal can-
cer increased the 5-year survival rate compared with hepa-
tectomy alone. For liver metastases from gastric cancer, no
reports of RCTs were found. A meta-analysis of the 5-year
survival rate was performed using data from five of the re-
ported retrospective cohort studies?>® and incorporated into
this set of guidelines; our meta-analysis showed that giving
chemotherapy after hepatectomy for liver metastases from
gastric cancer increased the 5-year survival rate more than
hepatectomy alone.

Overall 3-year and 5-year survival rates of conversion
hepatectomy, i.e., hepatectomy in patients where the cancer
was converted from an unresectable to resectable state by
chemotherapy, would be better compared with those of che-
motherapy alone for unresectable colorectal cancer (clinical
question 14).277%°

The limitation of this set of guidelines is that our exten-
sive literature review only supports hepatectomy strongly for
liver metastases from colorectal cancer and GEP-NETs. In
this set of guidelines, clinical questions were selected from
the topics that still remain controversial, and a systematic lit-
erature search and analysis revealed that in the other clinical
questions, robust, useful, evidenced-based recommendations
cannot be provided because of insufficient reported litera-
ture. When additional research is published, the status of rec-
ommendations for these unsolved clinical questions will be
updated in future revisions of these current guidelines.

3.2 | Clinical question 1

Is magnetic resonance imaging (MRI) recommended for
the diagnosis and planning of appropriate treatment of liver
metastases?

3.2.1 | Recommendation

When operative resection is planned for patients with liver
metastases, the addition of preoperative MRI to computed to-
mography (CT) is recommended, but with only a weak level
of confidence.

(Grade of recommendation: weak; quality of evidence:
moderate).

Currently, CT and ultrasonography are commonly used
for the diagnosis of liver metastases and for patient follow-up
after treatment because of their wide availability and con-
venience. MRI (either gadolinium-ethoxybenzyl-diethylen-
etriamine pentaacetic acid-enhanced MRI [EOB-MRI] or

diffusion-weighted MRI [DW-MRI]) is more sensitive than
CT for the detection of liver rnetastase:s,30’3 Ubut it is still un-
clear whether MRI should be recommended for the diagnosis
of liver metastases.

From our systematic review of the literature, one RCT,
nine cohort or case-control studies, and two meta-analyses
were accepted for this guideline. These studies reported the
sensitivity and specificity of EOB-MRI for the diagnosis of
liver metastases as 63%-100% and 42%-100%, respectively,
whereas studies using CT gave sensitivities and specificities
of 61%-91% and 42%-100%, respectively. Our meta-analysis
of those reports (Figures 2 and 3) revealed that the diagnostic
value of EOB-MRI is superior to that of CT** One RCT
also reported that EOB-MRI is superior to CT as a modality
for operative planning because 47.1% of the planned operative
procedures based on the preoperative CT evaluation of liver
metastases were modified during the operation, whereas only
27.7% of the planned procedures were modified when EOB-
MRI was used as the preoperative evaluation.*” It should be
noted that MRI cannot screen for metastases throughout the
rest of the body and that MRI is available only in limited fa-
cilities. There are no reports in which MRI is suggested to be
a useful modality for patient follow-up.

Regarding DW-MRI, an RCT demonstrated that DW-MRI
is superior to CT in terms of diagnosis of liver metastases.”
Therefore, when contrast material cannot be used for some
reason, such as allergy, DW-MRI can be a useful substitution
for EOB-MRI for the diagnosis of liver metastases when op-
erative resection is planned.

In terms of the cost-effectiveness, EOB-MRI has a cost
benefit for the evaluation of the resectability of liver metas-
tases due to a lesser need for additional images and an over-
all similar cost compared to contrast-enhanced CT (CE-CT)
or other CE-MRI techniques in some European and Asian
countries.”

3.3 | Clinical question 2
Is MRI recommended for diagnosis of liver metastases that
disappear after neoadjuvant therapy?

3.3.1 | Recommendation
MRI is recommended for diagnosis of liver metastases that
disappear after neoadjuvant therapy, but with only a weak
level of confidence.

(Grade of recommendation: weak; quality of evidence:
low).

Even if liver metastases seem to “disappear” on imag-
ing after neoadjuvant therapy (so-called “disappearing liver
metastases”), this does not mean that a complete pathologic
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FIGURE 2 Meta-analysis of the diagnostic value of EOB-MRI vs. CT for the diagnosis of liver metastases
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response of the liver metastases has been attained. The dif-
ferent MRI techniques (EOB-MRI and DW-MRI) are more
sensitive than CT for the detection of liver rxletastase:s,3O’31
but it is still unclear whether EOB-MRI is clinically useful or
cost-effective and should be recommended for the diagnosis
of liver metastases that disappear after neoadjuvant therapy.

FIGURE 3 Summary receiver
operating characteristics curve from the
meta-analysis of the diagnostic value of
EOB-MRI vs. CT

— Legend
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From our systematic review of the literature, eight cohort/
case-control studies and two meta-analyses were accepted
for this guideline. Chemotherapy can cause fatty changes in
the liver or sinusoid injury, and it decreases the sensitivity
of both CT and MRI for detecting liver metastases; however,
MRI has been reported to be superior to CT in diagnostic
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accuracy.48 According to the literature, the positive predictive
values of EOB-MRI and CT in the diagnosis of liver metas-
tases that disappear after neoadjuvant therapy are 78%-85%
and 35%-41%, respc:ctively.j?”54 The recurrence rate of liver
metastases that disappear after chemotherapy as defined by
EOB-MRI was reported to be 6%-1 1%,53—55 whereas the re-
currence rate for those defined by CT was 31%-33%.>**

Given these findings, EOB-MRI appears to be superior to
CT in the diagnosis of “true” disappearance (i.e., complete
pathologic resolution) of liver metastases; however, reports
showing the usefulness of MRI for the diagnosis of liver
metastases that disappear after neoadjuvant therapy are cur-
rently only based on the small cohort studies.

In terms of the cost-effectiveness, two studies have re-
ported that EOB-MRI was superior to CT because no addi-
tional imaging examinations were needed, and changes in the
operative procedure due to new lesions found during the op-
eration were less frequent than with CT.'2

In CQ1 and 2, the majority of studies investigated colorec-
tal liver metastases. Therefore, it is still unclear whether this
recommendation can be applicable to the diagnosis of liver
metastases from not only colorectal cancer but other malig-
nancies. However, in the hepatobiliary phase of EOB-MRI,
it has been reported that up to half of the administered dose
progressively accumulates in hepatocytes, and therefore,
metastatic tumors which do not include hepatocyte are well
recognized. Thus, theoretically, this recommendation could
be applicable to liver metastases from all types of malignan-
cies, but further investigation will be needed in the future.

3.4 | Clinical question 3
Is a parenchymal-sparing hepatectomy more effective than a
major hepatectomy for patients with liver metastases?

34.1 | Recommendation

Parenchymal-sparing hepatectomy is recommended over
major hepatectomy for patients with colorectal liver metasta-
ses, but with only a weak level of confidence.

(Grade of recommendation: weak; quality of evidence:
low).

Hepatectomy is an effective treatment for the multidisci-
plinary treatment of colorectal liver metastases (CRLMs). In
recent years, parenchymal-sparing hepatectomy (PSH) has
often been performed to maximize the residual liver capacity
and thereby avoid the risk of postoperative liver failure. %%
PSH is more useful than major hepatectomy (MH) from the
viewpoint of preserving residual liver capacity, but the re-
section distance from the tumor is usually less, so many in-
vestigators worry that local recurrences will increase and the

prognosis will worsen. Therefore, for this clinical question, we
performed a systematic review of PSH and MH and performed
a meta-analysis concerning prognosis and complications.

Our literature search identified no RCTs comparing PSH and
MH. Since 2000, seven cohort studies have been published com-
paring PSH with MH. *%% All of these cohort studies focused on
CRLMs. Although each of the accepted papers included almost
more than 100 patients, the evidence level for evaluating the su-
periority of PSH to MH was low (C). A meta-analysis showed
no differences in 5-year overall survival (OS) rate and 3-year re-
currence-free survival (RFS) rate; in contrast, the complication
rate (Clavien-Dindo > 3) was significantly less for PSH than for
MH (Figure 4). There was no study comparing PSH and MH for
liver metastases other than CRLMs.

Both PSH and MH are commonly performed types
of hepatectomy and can be readily clinically adapted for
CRLMs. The decreased rate of postoperative complica-
tions associated with PSH is a great benefit for the patient.
In contrast, the potential disadvantage of PSH might be in
postoperative local recurrence caused by a positivity of the
surgical margin. Neither surgical margin positivity nor RFS
rate differed statistically between PSH and MH in most re-
ports. Nevertheless, because the current level of evidence re-
mains poor, which procedure should be adopted depends on
the values of the patient or the surgeon's experience.

3.5 | Clinical question 4
Is laparoscopic liver resection more effective than open liver
resection for patients with liver metastases?

3.51 | Recommendation

Laparoscopic liver resection is recommended over open liver
resection for patients with colorectal liver metastases, but
with only a weak level of confidence.

(Grade of recommendation: weak; quality of evidence:
moderate).

Two RCTs compared laparoscopic liver resection (LLR)
with open liver resection (OLR) for CRLMs.*** Note that
most of the operative procedures in these RCTs were minor
hepatectomies (Table 1); therefore, reliable evidence for
MH is lacking. In short-term outcomes, postoperative mor-
bidity and postoperative hospital stay were statistically sig-
nificantly less after LLR than after OLR, whereas operative
time, intraoperative blood loss, rate of blood transfusion, and
mortality were equal between the two groups. Furthermore,
the health-related quality of life assessed by the Short Form
36 questionnaire was better in the LLR group for up to
4 months postoperatively;®® importantly, there were no dif-
ferences regarding OS and disease-free survival (DFS).64
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FIGURE 4 Meta-analyses of survival and complication rates for parenchymal-sparing versus major hepatectomy. (A) Five-year overall

survival rate. (B) Three-year recurrence-free survival rate. (C) Complication rate (Clavien-Dindo > 3)

In addition to the RCTs, numerous non-RCT studies have
been performed. However, many contained potential biases
in terms of selection for tumor size, number of metasta-
ses, and location of the CRLMs. Therefore, we conducted
a meta-analysis limited to 11 studies using some form of
propensity score matching (PSM)®7® with well-balanced
patient characteristics regarding operative time, intraop-
erative blood loss, rates of blood transfusion, morbidity
(Clavien-Dindo classification > 3), mortality, postopera-
tive hospital stay, RO resection rate, 5-year OS, and 5-year
DFS. Operative time was statistically significantly greater
with LLR than with OLR, whereas intraoperative blood
loss, morbidity rate, and postoperative hospital stay were
significantly less with LLR (Figure 5). The mortality rate
tended to be better after LLR, and the RO resection rate
tended to be greater after OLR. In contrast, the blood trans-
fusion rate was identical in the two groups. With regard
to long-term results, there were no significant differences
in the 3- or 5-year OS and DFS between the groups. Of
note, patients undergoing LLR in these PSM studies were
well-selected patients. Therefore, clinicians should only

recommend LLR for patients matching the selection cri-
teria. Also, the location of the tumor should be considered
when determining whether LLR is indicated because of the
characteristics of the liver anatomy and technical difficulty
during LLR of tumors in certain locations. The indications
for LLR are well described in the inclusion and exclusion
criteria of the two RCTs (Table 1). Recently, a unique pa-
tient-level meta-analysis of RCTs and PSM studies was
published and demonstrated a long-term survival benefit
of LLR over OLR.”’

There was one study of LLR for liver metastases from gastric
cancer,78 but no studies for other kinds of extrahepatic cancers.
The basic considerations for LLR for the other liver metastases
should be similar to those for CRLMs, but further investigation
is necessary to clarify the efficacy of LLR for other cancers.

3.6 | Clinical question 5

Is local ablation therapy recommended over hepatic resection
for patients with liver metastases?
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TABLE 1
criteria of two RCTs comparing

Inclusion and exclusion

Inclusion criteria

Exclusion criteria

laparoscopic liver resection with open liver Fretland AA.  PSH (<3 segments) MH (3 or more segments)
resection (modified from references 63 and Ann Surg Scheduled for concomitant ablation
64) 2018 Vascular or biliary reconstruction
Repeat hepatectomy
Synchronous resection of a primary tumor
Robles PSH Right hepatectomy
Campos Segmentectomy (1-8) Extended left/right
Surg Endosc Right posterior sectionectomy hepatectomy
2019 Left lateral sectionectomy Two-stage liver resection

Left hepatectomy
Tumor size <10 cm

Repeat hepatectomy

Synchronous resection of a
primary tumor

Disseminated disease
(adrenal metastasis,
peritoneal implants
metastases close to major
vessels, non-resectable
extrahepatic disease)

Abbreviations: MH, major hepatectomy; PSH, parenchymal-sparing hepatectomy.

3.6.1 | Recommendation
Local ablation therapy is not more highly recommended than
hepatic resection for patients with colorectal liver metastases,
but with only a weak level of confidence.

(Grade of recommendation: weak; quality of evidence: low).

ABT has become a safe and minimally invasive therapy for
local control of primary liver malignancies. Although ABT is
performed frequently worldwide in patients with liver metas-
tases from extrahepatic neoplasms, it is unclear whether ABT
is as effective as hepatic resection (HR) for patients with liver
metastases. To create guidelines, meta-analyses comparing HR
and ABT were performed for three categories: (1) multiple me-
tastases; (2) single isolated metastases, and (3) single metasta-
ses with <3 cm diameter; and a meta-analysis comparing HR
and HR in combination with ABT (HRABT) was performed.
No prospective studies comparing HR with ABT were identi-
fied. Outcomes of the studies in the meta-analysis included OS,
DEFS, local recurrence rate, hepatic recurrence rate, and rate of
all complications. These meta-analyses were performed and
limited to patients with CRLM treated with HR and/or ABT.

For multiple CRLMs, the 5-year OS, 3-year DFS, and
local recurrence rate were statistically significantly better
after HR than after ABT (Figure 6A—C).79’91 Overall com-
plication rates were comparable in the two groups. For a sin-
gle CRLM, 5-year OS and local recurrence rates after HR
were statistically significantly better than after ABT, whereas
3-year DFS and overall complication rates were compara-
ble in the two groups. Similarly, for all single metastases
and those with <3 cm diameter, there were no differences
in 5-year OS and 3-year DFS between HR and ABT; how-
ever, the local recurrence rate was statistically significantly

greater after ABT than after HR. Two studies that reviewed
single CRLMs of <2 cm diameter showed that local recur-
rence rates after ABT were not different than after HR.**!
Comparing HR and HRABT for multiple liver metastases,
the 3-year OS was statistically significantly greater after HR
than after HRABT,80’83’87’90’92’98 but there were no differ-
ences in the 3-year DFS and overall complication rate.

For patients with unresectable CRLM, a prospective ran-
domized study comparing chemotherapy alone with che-
motherapy plus ABT demonstrated better progression-free
survival” and OS'® in the chemotherapy-plus-ABT group
than in the chemotherapy-alone group.

For non-CRLMs, there was a comparative cohort study
of patients with liver metastases from gastric cancer and a
meta-analysis of retrospective cohort studies of patients with
liver metastases from breast cancer.'*"'% In the gastric cancer
study, OS and DFS after HR were statistically significantly
better than after ABT.'’! In the breast cancer study, HR was
better than ABT for the 3-year DFS and 08.'2 Currently,
there are no comparison studies that show ABT is better than
HR for patients with non-CRLM.

HR is the treatment of choice for single CRLMs
of <3 cm diameter. To clarify the evidence and the useful-
ness of ABT for patients with liver metastases, it will be
necessary to carry out an RCT,'® or at least to do a study
with evidence-based PSM with detailed consideration of
multiple factors such as size, number, and location of liver
metastases; liver function; patient condition (age, comor-
bidities, and activities of daily living); timing of treatment;
and chemotherapeutic effect. Additionally, it is necessary
to consider the new microwave ablation systemlo4 for met-
astatic liver tumors.
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FIGURE 5 Meta-analysis of 11 studies using propensity score matching for liver resections in patients with CRLM. (A) Operative time. (B)

Intraoperative blood loss. (C) Morbidity (Clavien-Dindo classification > 3). (D) Postoperative hospital stay

3.7 | Clinical question 6
Is hepatectomy recommended for patients with liver metasta-
ses from gastric cancer?

371 | Recommendation
Hepatectomy is not recommended for patients with liver me-
tastases from gastric cancer, but with only a weak level of
confidence.

(Grade of recommendation: weak; quality of evidence:
low).

The prognosis of patients with gastric cancer—related liver
metastases (GCLM) is quite poor due to the coexistence of
non-curable clinical factors, such as peritoneal dissemination
or distant lymph node metastases. Although chemotherapy
is generally considered the treatment of choice, hepatectomy
for selected patients with GCLMs of a small number (<3)
or size (<5 cm) has been reported to lead to long-term sur-
vival in some patients.'>'® The aim of this clinical question
was to investigate whether hepatectomy with adjuvant che-
motherapy or chemotherapy alone should be recommended
for GCLM.

Although there was no study using PSM to compare
hepatectomy with adjuvant chemotherapy to chemother-
apy alone for patients with GCLM, several studies reported
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FIGURE 6 Outcomes for the treatment of multiple CRLMs comparing hepatic resection (HR) with ablative therapy (ABT) and HR versus HR
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in combination with ablation therapy (HRABT). (A) Five-year overall survival. (B) Three-year disease-free survival. (C) Local recurrence rate. (D)
Three-year overall survival (HR vs HRABT)
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the efficacy of adjuvant chemotherapy after hepatectomy
with regimens such as docetaxel/cisplatin/5-fluorouracil or
epirubicin/cisplatin/S-fluorouracil.105’106 Case series have
also reported that adjuvant chemotherapy may provide
benefit for GCLM.'"1% 1 contrast, systematic reviews of
17 studies''® and 19 studies'!" showed that hepatectomy
appears to provide a survival benefit for patients with a
solitary metastasis, unilobar metastases, and metachronous
presentation. Shirasu et al'®
metastases treated with hepatectomy were the only inde-
pendent favorable prognostic factor. Tiberio et al'' also
reported that aggressive, multimodal management combin-
ing radical operation with adjuvant chemotherapy offers
the best results and the possibility of long-term survival
in selected patients undergoing synchronous resection of
liver metastases along with resection of the primary gastric
cancer.

Several prognostic factors associated with better survival
were identified, such as a solitary metastasis, unilobar me-
tastases, size of the GCLMs <3 or <5 cm, metachronous
metastases, and a more favorable pathology of cellular dif-
ferentiation of the primary cancer, '16:24:25.105.109.110.112-125
Although selection bias in each study should be considered
when interpreting outcomes, 5-year OS after hepatectomy for
GCLM was 9%-43%.1%:162425.103.106.113.115-125 pioperative
complications, such as intra-abdominal abscess and bile
leakage, were almost the same as those in other studies of
hepatectomy. 105

Although the above review contained only retrospective
studies with small sample sizes, radical resection of GCLM
might lead to greater survival in selected patients. The in-
herent selection bias of each article should be strongly con-
sidered. When interpreting the prognosis of patients with
GCLM, survival will be poor if there are coexisting non-cur-
able clinical factors, such as peritoneal dissemination or
lymph node metastases. Therefore, hepatectomy with adju-
vant chemotherapy for patients with GCLM cannot be recom-
mended compared with chemotherapy alone other than for a
limited number of appropriately selected patients.

showed that unilobar liver

3.8 | Clinical question 7
Is hepatectomy recommended for patients with liver metasta-
ses from gastrointestinal stromal tumors (GIST)?

3.8.1 | Recommendation

Hepatectomy with adjuvant imatinib therapy is recommended
for patients with liver metastases from GIST, but with only a
weak level of confidence.

(Grade of recommendation: weak; quality of evidence:
low).

Operative resection combined with tyrosine kinase inhib-
itors (TKIs) including imatinib is standard therapy for GIST.
Liver metastases mainly occur either as metastatic disease
at the time of diagnosis or as recurrent disease after prior
resection of the primary site. Before imatinib therapy was
available, the hepatic recurrence rate after resection of liver
metastases was as great as 80%-90%. Currently, however,
imatinib therapy is available and may be administered in con-
junction with HR.

No large RCT has yet been conducted to compare the
therapeutic results of hepatectomy with those of treatment
with TKIs alone. According to a small RCT, hepatectomy
with preoperative (neoadjuvant) and postoperative (adjuvant)
imatinib therapy was associated with significantly greater OS
than imatinib therapy alone."” Additionally, a multicenter,
retrospective study showed that hepatectomy with concom-
itant TKI therapy resulted in longer median OS (89 months)
than TKI therapy alone (53 months).'*

Most studies have shown that therapeutic results for pa-
tients with GIST liver metastases improved when hepatec-
tomy is combined with a TKI. According to recent reports, the
5-year survival rate of these patients is 50%-91%,'2*'*° with
a median OS of 41.8 months."** The occurrence of postoper-
ative complications was found to be O%-SO%,13’126’128’129’131_
134 and only a few mortalities were reported.m’134
Although hepatectomy was reported to be performed
6-12 months after imatinib therapy was given as neoadjuvant
treatment,'>"**13 little evidence is available to clarify the
optimal timing of hepatectomy after imatinib therapy. In one
study, imatinib resistance occurred in approximately 50% of
patients after 18 months of neoadjuvant imatinib therapy.137

Regarding adjuvant imatinib therapy, it has been recom-
mended that a 3-year postoperative course of adjuvant therapy
with imatinib after complete resection for high-risk GISTs
is appropriate.'*® The optimal duration for imatinib therapy
after hepatectomy, however, has also not been determined.

Switching to sunitinib therapy has been recommended in
patients with imatinib resistance. However, metastatic lesions
could be completely resected after sunitinib therapy in only
50% of patients, and in addition, the morbidity rate was as
great as 54%, including a re-operation rate of 16%, and the
DFS was reported to be as short as 5.8 months."*® Based on
these results from a single report, resection of GIST-related
liver metastases after sunitinib therapy administered follow-
ing the development of imatinib resistance is not included in
this recommendation.

Thus, hepatectomy with neoadjuvant and/or postoper-
ative adjuvant imatinib therapy for resectable GIST liver
metastases is recommended, but with only a weak level of
confidence.
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3.9 | Clinical question 8
Is hepatectomy recommended for patients with liver metasta-
ses from biliary tract cancer?

39.1 | Recommendation

Hepatectomy is not recommended for patients with liver me-
tastases from biliary tract cancer, but with only a weak level
of confidence.

(Grade of recommendation: weak; quality of evidence:
low).

Small case series and observational studies regarding
treatment strategies for liver metastases from biliary tract
cancers have been published. Sano et al. reported a series
of 139 cases of hepatectomy for liver metastases from bil-
iary tract cancer with a 5-year survival of 17% after the
hepatectomy.3 In an observational study, 5-year survival
rates were 45% for 13 cases of hepatectomy for metachro-
nous liver metastases from biliary tract cancer and 0% for
nine cases of unresectable liver metastases.'” Motoyama
et al also reported 5-year OS rates of 40% after hepatectomy
in 15 patients and 7% in 16 patients who had chemother-
apy alone and concluded that hepatectomy can improve the
prognosis in selected patients.18 All of these are retrospec-
tive, case-observation studies, and a strong selection bias is
likely involved; nevertheless, hepatectomy might be effec-
tive treatment for highly selected patients with metachro-
nous liver metastases from biliary tract cancer who fulfill
certain strict criteria. Although it is difficult to provide de-
finitive evidence about who is eligible for resection, Sano
et al. reported that three or fewer metastases of <3 cm di-
ameter each and a potentially RO/1 resection are indepen-
dent prognostic factors for a better outcome.® Others have
reported that patients with solitary liver metastases'® and
those in whom the metachronous liver recurrence occurred
more than 2 years after resection of the biliary primary have
a better prognosis.140 There is still no evidence regarding
the benefit of liver resection for synchronous liver metas-
tases from biliary tract cancer. In the studies above, the in-
dications for hepatectomy for liver metastases from biliary
tract cancer should be strict, involving not only non-syn-
chronous hepatic metastases which can be removed with an
RO/1 resection but also those with certain other conditions,
such as three or fewer metachronous tumors smaller than
3 cm developing >2 years after the resection of the primary
site. Therefore, in the absence of definitive evidence, hepa-
tectomy for liver metastases from biliary tract cancer is not
recommended except when the patient fulfills the strict cri-
teria outlined above, but this recommendation is given with
only a weak level of confidence.

3.10 | Clinical question 9
Is hepatectomy recommended for patients with liver metasta-
ses from ovarian cancer?

3.10.1 | Recommendation

Hepatectomy is recommended for patients with liver metas-
tases from ovarian cancer including peritoneal dissemination
invading the liver, but with only a weak level of confidence.

(Grade of recommendation: weak; quality of evidence:
low).

Complete resection is the best treatment to prolong sur-
vival for advanced ovarian cancer, and primary debulking
followed by chemotherapy is currently regarded as the stan-
dard strategy. Several studies support a survival advantage
in patients who undergo optimal debulking (<1 cm residual
disease) compared to suboptimal debulking (=1 cm residual
disease).' #7144 Hepatectomy is needed for patients with liver
metastases or peritoneal dissemination invading into the liver
from ovarian cancer. Currently, however, there are no criteria
concerning whether liver resection should be performed.

Although we could not identify any RCTs, four retrospec-
tive cohort studies and seven case series were identified. A
meta-analysis of OS was not possible because the operative
outcomes were analyzed differently in the studies. The re-
ported 5-year survival rates were 39%-50%."%1431% Roh
et al’ reported that debulking with hepatectomy improved
OS in patients with ovarian cancer with liver metastases.
Although optimal debulking improved OS in patients with
liver metastases or peritoneal dissemination invading into the
liver from ovarian cancer,'*’ oncologic outcomes improved
in patients in whom a complete resection of the liver lesions
(RO) can be achieved.”'*®!* Prognosis after hepatectomy for
liver involvement via peritoneal dissemination was better than
for hematogenous liver metastases.'*® The morbidity rates of
debulking involving a hepatectomy were 0%-20%, but these
data included complications of the concomitant resection of
the primary site and peritoneal metastases performed at the
time of the hepatectomy. Because mortality associated with
hepatectomy was also reported,15 Vit is necessary to evaluate
preoperative liver function and residual liver volume after re-
section for estimating the safety of hepatectomy.

Based on these results, hepatectomy with chemotherapy
for patients with liver metastases or peritoneal dissemination
invading into the liver from ovarian cancer is recommended
over chemotherapy alone, but with a weak level of confi-
dence. Regarding hematogenous hepatic metastasis, hepa-
tectomy should be done only selectively, after considering
the invasiveness of hepatectomy and the need for complete
resection.
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3.11 | Clinical question 10
Is hepatectomy recommended for patients with liver metasta-
ses from pancreatic cancer?

3.11.1 | Recommendation

Hepatectomy is recommended against for patients with liver
metastases from pancreatic cancer, but with only a weak
level of confidence.

(Grade of recommendation: weak; quality of evidence:
low).

In general, liver metastases in patients with pancreatic
cancer represent an incurable disease, and mean survival is
less than 1 year. There have been several anecdotal series and
some retrospective case series that reported relatively favor-
able prognoses with OS of 20-26 months when hepatectomy
was performed, but all the reports have involved highly se-
lected patients, such as those with isolated metastases and
no evidence of other sites of disease.*'>* No prospective
study has compared hepatectomy for liver metastases from
pancreatic cancer with non-operative treatment. In previous
retrospective studies of simultaneous resection of the primary
pancreatic cancer and synchronous liver metastases, median
survival was from 5.9 to 14.5 months; and the 5-year sur-
vival rates were from 0% and 7% (Table 2).'7'% For pa-
tients with synchronous liver metastases from pancreatic
cancer, Tachezy and colleagues conducted a multicenter,
retrospective, comparative study evaluating operative resec-
tion of the primary pancreatic cancer and the liver metastases
with a “matched” cohort who underwent biliary and duode-
nal bypass only, and showed better OS in the resection group
(14.5 vs 7.5 months; P < .001).158 This report, however, is
subject to considerable bias in terms of patient selection re-
lated to the methodology of matching. OS after resection of
metachronous metastases was reported as ranging from 7 to
26 months,*>2199-162 byt the evidence to support operative
resection for metachronous liver metastases is poor due to the
heterogeneity of each report and the very real suspicion of

patient selection. In contrast, in recent years, there have been
some reports of so-called “conversion surgery,” which is de-
fined as operative resection for patients who achieved good
therapeutic outcomes with effective neoadjuvant chemo-
therapy with or without radiation therapy for initially unre-
sectable pancreatic cancer, even with liver metastases.'®1%4
Although the results of conversion surgery are encouraging,
its clinical value is as yet unproven as no formal studies com-
paring comparable groups are available; therefore, this topic
requires additional investigation. In conclusion, there is no
reliable evidence to support hepatectomy for liver metastases
of pancreatic cancer.

3.12 | Clinical question 11
Is hepatectomy recommended for patients with liver metasta-
ses from breast cancer?

3.12.1 | Recommendation

We recommend against hepatectomy for patients with liver
metastases from breast cancer, but with only a weak level of
confidence.

(Grade of recommendation: weak; quality of evidence:
low).

Treatment for breast cancer with distant metastasis is gen-
erally palliative, and usually systemic treatment is selected.
Most liver metastases from breast cancer do not occur as iso-
lated metastases; they are usually associated with systemic
disease at other sites, such as lung or bone. Therefore, liver
resection is rarely performed for liver metastases from breast
cancer. Despite this, several reports have suggested a more
favorable prognosis after hepatectomy.

Although we could not identify any RCTs, four obser-
vational cohort studies'®'®® and 12 case series were iden-
tified. OS could be analyzed in three of the cohort studies.
Our meta-analysis of these three cohorts revealed that hepa-
tectomy did not improve 5-year OS (Figure 7), even though

TABLE 2 Outcomes of simultaneous

Study MST 5-y OS Morbidity Mortality tion f " ith

resection 1or pancreatic cancer wi

Author period N (m) (m) (%) (%) p
synchronous liver metastases

Takada'®? 1981-1995 11 6 0 NA 9

Gleinsner™* 1995-2005 22 5.9 0 46 9

Shrikhande'™ 2001-2005 11 11.4 NA 24 0

Seelig!*® 2004-2007 14 10.6 NA 45 0

Klein'Y’ 2004-2009 22 7 0 18 0

Tachezy'>® 19942014 69 145 5.8 68 1

Andreou'® 1993-2015 76 <12 7 50 5

Abbreviations: MST, median survival time; NA, not available; OS, overall survival.



YAMAMOTO ET AL.

15

hepatectomy in these studies was performed in highly se-
lected patients in which an RO resection was achieved, there
were no extrahepatic metastases, the liver metastases become
obvious years after the resection of the primary breast cancer,
and concomitant effective systemic antitumor therapies (che-
motherapy, hormonal therapy, and targeted therapy) were
used.

Four cohorts and six case series that reported complica-
tions of the hepatectomy were identified. The complication
rates were reported to be 10%-23%.'6-174

These results indicate that liver metastases from breast
cancer are rarely isolated to the liver, and hepatectomy cannot
be recommended when compared to chemotherapy alone, ex-
cept possibly in highly selected patients with confirmed iso-
lated liver metastases. The invasiveness of the hepatectomy
and the possibility of curative resection should be considered
when selecting hepatectomy. Hepatectomy, however, may be
justified in strictly selected patients who have very favorable
prognostic circumstances and in whom the risk of the proce-
dure is low.

3.13 | Clinical question 12

Is hepatectomy recommended for patients with liver metas-
tases from gastroenteropancreatic neuroendocrine tumors
(GEP-NETs)?

3.13.1 | Recommendation

Hepatectomy with curative intent is strongly recommended
for patients with liver metastases from G1/G2 GEP-NET
compared with non-resectional treatment.

(Grade of recommendation: strong; quality of evidence:
low).

The long-term prognosis of patients with G1/G2 GEP-
NET liver metastases without extrahepatic metastases is
consistently reported to be improved by hepatectomy with
curative intent,!* 121757186 A systematic review and me-
ta-analysis were performed to evaluate the effectiveness of
hepatectomy for liver metastases from GEP-NET.

surgery and RFA medical

Odds Ratio

No RCTs were identified from the systematic reviews.
In the previous reports of hepatectomy for liver metastases
from GEP-NET, the 5- and 10-year OS rates reached 71%
(31%-100%) and 42% (0%-100%), respectively.10’12’175’186
In contrast to these encouraging results, the 3-, 5-, and 10-
year rates of RFS were 32% (24%-69%), 29% (6%-66%),
and 1% (0%-11%), respectively.'®'>175-18¢ Ajthough hepa-
tectomy for liver metastases from GEP-NET has consis-
tently been reported to be effective, the evidence level
was low due to small patient numbers and probable bias
in patient selection. We accepted 11 cohort studies for a
meta-analysis comparing outcomes between those receiv-
ing hepatectomy and those treated without hepatectomys;
we evaluated the rates of 5-year OS, relief of symptoms,
and postoperative complications.”s’185 The inclusion cri-
teria for hepatectomy in each study were not thoroughly re-
ported, and some questions remain as to whether the stage
of disease was similar in the hepatectomy and non-hepa-
tectomy groups. Although this meta-analysis included pa-
tients who underwent what was an R2 resection involving
debulking combined with ABT, most patients underwent
hepatectomy with curative intent. The rate of 5-year OS
was consistently better in the hepatectomy group (74.7%
vs 34.3%, P < .00001) (Figure 8A). Relief of symptoms,
including those related to hormone secretion as well as me-
chanical symptoms, such as pain or obstruction, was also
better in the hepatectomy group (93.4% vs 75%, P = .02)
(Figure 8B), and the rate of post-treatment complications
did not differ between the two groups (P = .45) (Figure 8C).
Although the evidence level is low, hepatectomy for G1/
G2 GEP-NET liver metastases with curative intent is
strongly recommended compared to non-resectional treat-
ment, because the majority of the reports demonstrated its
usefulness.

Debulking for unresectable liver metastases from GEP-
NET reportedly improved not only the long-term prognoses in
patients with non-functional liver metastases from GEP-NET
but also provided substantial relief of symptoms refractory
to non-operative treatment; similar outcomes were present in
patients with functional GEP-NET.'*'2!8 The appropriate
criteria for patient selection for debulking for GEP-NET liver
metastases are not yet well described nor accepted universally.

Odds Ratio

Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
SadotE 43 69 60 98 356% 1.05[0.56,1.97] 2016
Abhas H 10 34 20 27 31.0% 0.15[0.05,0.45] 2017 e —
RuUiz A 15 49 37 49 33.4% 0.14[0.06,0.35 2018 ——
Total (95% CI) 152 174 100.0% 0.29 [0.07, 1.26]
Total events 68 17
b - - 5 2o = = R = I t T + {
Heterogeneity, Tau®=1.45; Chi*= 16,93, df= 2 (P=0.0002), F= 88% o1 01 H 10 100

Testfor overall effect Z=1.65(P=0.10)

Favours [Surgery and RFA] Favours [Medical]

FIGURE 7 A meta-analysis of the 5-year survival rate from three randomized phase III trials of patients undergoing hepatic resection for liver

metastases from breast cancer
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Chen H, et al. § Am Coll Surg) 4 15 16 23 6.4% -0.43[-0.72,-0.14] 1998
Chamberlain RS et al. § Am Coll Surg) 8 34 16 33 9.4% -0.25[-0.47,-0.03] 2000 e
Yao KA, et al. (Surgery) 5 16 12 20 5.8% -0.29 [-0.60, 0.03] 2001 r
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Mayo SC, et al. (Ann Surg Oncol) 88 339 290 414 22.2% -0.44[-0.51, -0.38] 2011 =
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Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl Year 1V, Random, 95% CI
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Osborne, et al. (Ann Surg Oncol) 4 61 5 59 27.4% -0.02[-0.11, 0.08] 2006 —.
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FIGURE 8 A meta-analysis of patients undergoing hepatic resection for liver metastases from GEP-NETs. (A) The 5-year overall survival

rate is significantly better in the hepatectomy group. (B) The symptom relief rate is significantly better in hepatectomy group. (C) No significant

difference was observed in the post-treatment complication rate

Therefore, a recommendation for debulking procedures can-
not be made at this time because of insufficient evidence.

NET G3, which was newly defined in the 2019 revision
of the WHO classification (Digestive System Tumours), was
not included in this study, and neuroendocrine carcinoma was
also excluded from this study because tumor characteristics
differed significantly when compared to the more frequent
G1/G2 GEP-NETs.

3.14 | Clinical question 13
Is systemic therapy after hepatectomy recommended for pa-
tients with liver metastases from any extrahepatic cancer?

3.14.1 | Recommendation

Systemic therapy after hepatectomy is recommended for pa-
tients with colorectal liver metastases, but with only a weak
level of confidence.

(Grade of recommendation: weak; quality of evidence:
high).

Systemic therapy after hepatectomy is recommended for
patients with liver metastases from gastric cancer, but with
only a weak level of confidence.

(Grade of recommendation: weak; quality of evidence:
very low).

For patients with resectable liver metastases, the treat-
ment method that is most expected to decrease mortality is
operative resection. In general, however, the recurrence rate
after resection is high. Therefore, whether chemotherapy
after resection of liver metastases decreases the recurrence
rate and mortality is an important clinical issue.

This clinical question studied colorectal cancer, gastric
cancer, pancreatic cancer, biliary tract cancer, and GEP-NET.
We excluded GIST, breast, and ovarian cancers and GEP-
NET because the type of chemotherapy is different from that
for other cancers. Because few reports in pancreatic and bili-
ary tract cancer and GEP-NET were identified, recommenda-
tions were made only for colorectal cancer and gastric cancer
in this clinical question.
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For colorectal cancer, two RCTs, the FFCD09002 trial,19 a
trial of oral uracil-tegafur with leucovorin by Hasegawa et al,?
and one pooled analysis of fluorouracil plus folinic®' acid have
been reported. We performed a meta-analysis of 5-year survival
rate in the three above-mentioned, randomized, phase III tri-
als?*?! regarding the 5-year survival rate (Figure 9A). Consistent
with a recent retrospective study adopting PSM'Y, the results
suggested that administering chemotherapy after hepatectomy
increased the 5-year survival rate by 10% (95% CIL: 9%-28%,
P = 32) compared with hepatectomy alone. The relative risk
of overall survival was 0.80 (95% CI: 0.56-1.16, P = .24). The

progression-free, disease-free, and recurrence-free survival rates
were also better in the postoperative chemotherapy group in each
controlled study. Furthermore, chemotherapy using fluoroura-
cil-based regimens is generally well tolerated. Based on these
data, we weakly recommend including adjuvant chemotherapy
after resection of liver metastases from colorectal cancer.

For gastric cancer, however, there has been no RCT of
adjuvant chemotherapy after resection of liver metastases.
Retrospective cohort studies involving patients from sin-
gle institutions and several multi-institutional studies have
reported univariate analyses of patients who did or did not

(a) Five-year overall survival

ABT HR 0dds Ratio 0dds Ratio
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Reuter etal. 5 66 100 126 101% 0.88(0.43,1.82] 2009 o
Kim etal. 50 64 62 95 10.0% 1.30[0.92,3.94] 2011 ——
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Total events 546 549
Heterogeneity: Tau*= 0.45; Chi*= & df=10 (P < 0.0001); F=75% ; + + d
Tostlor overa eect Z= 291 (P 20008y oor o1 o 100
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(b) Three-year disease-free survival
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(¢) Local recurrence rate
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undergo postoperative chemotherapy after hepatectomy for
gastric cancer liver metastases. Using data from five of the
reports, we performed a meta-analysis of the 5-year survival
rate (Figure 9B).**"* The results suggested that administer-
ing chemotherapy after hepatectomy did not significantly in-
crease the 5-year survival rate compared with hepatectomy
alone (improvement of 6%; 95% CI: 8%-19%, P = .42). The
relative risk was 0.98 (95% CI: 0.84-1.14, P = .82).

Combining the above evidence, the consideration about
the possibility of cure, and the global standard for advanced
disease, we weakly recommend performing chemotherapy
after hepatectomy for liver metastases from gastric cancer,
but with only a weak level of confidence because there is no
good evidence of effectiveness.

3.15 | Clinical question 14

Is conversion surgery recommended for patients with initially
unresectable liver metastases from any extrahepatic cancer
that become resectable after effective systemic therapy?

3.151 | Recommendation

Conversion surgery is recommended for patients with
colorectal liver metastases, but with only a weak level of
confidence.

(Grade of recommendation: weak; quality of evidence:
very low).

Conversion surgery is defined as surgical resection of
hepatic metastases that were evaluated initially as being
unresectable but become resectable after chemotherapy. Its
usefulness was examined in eight cancer types, including
colorectal cancer, gastric cancer, GIST, biliary tract can-
cer, pancreatic cancer, breast cancer, ovarian cancer, and
GEP-NET.

Although we could not identify any RCTs or retrospec-
tive cohort studies for colorectal cancer, case series were
identified, including cases of extrahepatic metastasectomy,
for patients with colorectal cancer. The reported 3-year
and 5-year survival rates were 40%-80% and 30%-76%,
respectively; these figures are promising when compared
with the 5-year survival rate of 18.8% in patients with stage
IV colorectal cancer.”>?52188-19 Based on the large treat-
ment effect, conversion surgery after systemic neoadjuvant
chemotherapy in patients with liver metastases from col-
orectal cancer that were judged initially as unresectable
can be weakly recommended, but with only low quality of
evidence.

Although there have been several anecdotal reports of pa-
tients with a response to chemotherapy who underwent hepa-
tectomy for liver metastases from other extrahepatic primary

cancers and achieved greater survival compared with chemo-
therapy alone,”®! there are no RCTs, retrospective cohort
studies, or case series to examine the benefit of conversion
surgery. Therefore, at the present time, we cannot recommend
conversion surgery for patients with gastric, biliary tract, pan-
creatic, breast, or ovarian cancer, nor for those with GIST or
GEP-NET.
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There was error in Figure 9 of the article. The correct Figure 9 is below:

(a)
Performed Not performed Risk Difference Risk Difference

Study or Subgroup Events Total Events Total Weight 1V, Random, 95% CI 1V, Random, 95% Cl
Mitry E 58 138 85 140 52.2% -0.19[-0.30, -0.07] ——
Hasegawa K 30 88 30 89 47.8% 0.00 [-0.14, 0.14)
Total (95% Cl) 226 229 100.0% -0.10 [-0.28, 0.09]
Total events 88 115

sl 2 _ - Chi2 — — - 12 = b + T t |
Heterogeneity: Tau? = 0.01; Chi® = 4.26, df = 1 (P = 0.04); I° = 77% i) ds 5 o5 1

Test for overall effect: Z = 1.00 (P = 0.32)

Fabours [Adjuvant therapy] Fabours [No adjuvant therapy]

Performed  Not performed Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Mitry E 58 138 85 140 60.2% 0.69 [0.55, 0.88] R 3
Hasegawa K 30 88 30 89 39.8% 1.01 [0.67, 1.53]
Total (95% CI) 226 229 100.0% 0.80 [0.56, 1.16]
Total events 88 115

P 2 _ . 2 _ — _ . I } } } |
Heterogeneity: Tau® = 0.04; Chi* = 2.45,df = 1 (P = 0.12); I = 59% o1 o 1 1 100

Test for overall effect: Z = 1.17 (P = 0.24)

Fabours [Adjuvant therapy] Fabours [No adjuvant therapy]

(b)
performed not performed Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Sakamoto et al. 2003, 12773978 6 8 14 14 16.7% -0.25[-0.56,0.06) 2003 —_—1
Koga et al. 2007, 17928333 5 13 18 29 156% -0.24 [-0.55,0.08) 2007 ——
Makino et al. 2010, 20621395 31 34 25 29 46.0% 0.05[-0.11,0.21] 2010 —-—
Komeda et al. 2014, 24803345 5 9 9 15 10.0% -0.04 [-0.45,0.36) 2014 —_— &
Ikari et al. 2017, 28273395 20 30 5 8 11.6% 0.04 [[0.33,0.42) 2017 | i T —
Total (95% CI) 94 95 100.0%  -0.06 [-0.19, 0.08]
Total events 67 71
Heterogeneity: Tau®= 0.00; Chi*= 4.69, df= 4 (P = 0.32); F=15% 5_1 D; 5 ; 055 15
Test for overall effect: Z=0.81 (P=0.42) : e
Fabours [Adjuvant therapy] Fabours [No adjuvant therapy]
performed not performed Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Sakamoto et al. 2003, 12773978 6 8 14 14 13.3% 0.75[0.49,1.13] 2003
Koga et al. 2007, 17928333 5 13 18 29 4.2% 0.62[0.29,1.30) 2007
Makino et al. 2010, 20621395 3 34 25 29 71.5% 1.06[0.88,1.27] 2010
Komeda etal. 2014, 24803345 5 9 9 15 4.5% 0.93[0.45,1.89) 2014 L
Ikari et al. 2017, 28273395 20 30 5 8 6.5% 1.07 [0.59,1.93] 2017 N R
Total (95% CI) 94 95 100.0% 0.98 [0.84, 1.14] ¢
Total events 67 7

Heterogeneity: Tau®= 0.00; Chi*= 3.89, df= 4 (P = 0.42); F=0%
Test for overall effect: Z=0.23 (P=0.82)

The author apologizes for this error.
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