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ABSTRACT

KEY WORDS

Up to 50% of the over 140,000 new colorectal cancer patients will present with synchronous colorectal cancer and liver
metastasis. Surgical management of patients with resectable synchronous colorectal hepatic metastasis is complex and
must consider multiple factors, including the presence of symptoms, location of primary tumor and liver metastases,
extent of tumor (both primary and metastatic), patient performance status, and underlying comorbidities. Possible ap-
proaches to this select group of patients have included a synchronous resection of the colorectal primary and the hepatic
metastases or a staged resection approach. The available literature regarding the safety of synchronous versus staged ap-
proaches confirms that a simultaneous resection may be performed in selected patients with acceptable morbidity and
mortality. Perioperative mortality when minor hepatectomies are combined with colorectal resection is consistently <5%.
Perioperative morbidity varies considerably following both synchronous and staged resections. However, the bulk of the
existing literature confirms that simultaneous resections are both feasible and safe when hepatic resections are limited to
<3 segments. Data regarding the oncologic outcomes following synchronous versus staged resections for Stage I'V color-
ectal cancer are more limited than those available regarding postoperative morbidity and mortality. The available data
suggest equivalent overall and disease-free survival regardless of timing of resection. Experience with minimally invasive
combined colorectal and hepatic resections is extremely limited to date and consists exclusively of small single center se-
ries. The potential benefits of a minimally invasive approach will await the results of larger studies.
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Introduction

Approximately 23% to 51% of the 157,000 new colorectal
cancer patients will present with synchronous colorectal
cancer and liver metastasis (1). Surgical resection of all
tumor sites is the only treatment that offers prolonged
survival (2-4). However, optimal management of patients
with synchronous colorectal hepatic metastasis is complex
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and must consider multiple factors, including the presence
of symptoms, location of primary tumor and liver
metastases, extent of tumor (both primary and metastatic),
patient performance status, and underlying comorbidities.
When faced with a patient with an asymptomatic
primary colorectal cancer, isolated hepatic metastases, and
reasonable performance status, a primary consideration
when formulating a possible surgical treatment plan involves
assessment of resectability of the hepatic metastases.
This select group of patients with asymptomatic primary
tumors and isolated liver-only metastases can be classified
into three groups: (I) diffuse, bilobar, unresectable liver
metastases, (II) marginally resectable liver metastases and
(IIT) clearly resectable hepatic metastases. In the first group,
most oncologists favor palliative systemic chemotherapy
as the primary treatment modality and would reserve
surgical management for complications of the primary
(e.g. bleeding, obstruction, perforation) or cases where the
hepatic metastases may be rendered resectable. In the latter
two groups, the following treatment strategies have been



Journal of Gastrointestinal Oncology, Vol 3, No 1, March 2012

49

Table 1. Potential risks and benefits of synchronous versus staged resection.

Synchronous

Staged

Benefit Risk

Benefit Risk

Reduced complications Increased infectious liver

due to single operation complications due to bacterial

contamination from intestinal

resection
Reduced length Risk of complications from
of hospital stay unresected primary

Increased anastomotic complications

due to impaired liver function
Extent of hepatic resection

Reduced complications

from unresected primary

Increased morbidity
associated with multiple

procedures

Risk of hepatotoxicity from
chemotherapy given between

colorectal and hepatic resections

Larger hepatic resections

limited due to concomitant intestinal may be performed without

resection
No delay in initiating Chemotherapy-associated
systemic treatment hepatotoxicity may limit extent

of liver resection

Opportunity to observe tumor No opportunity to assess tumor
response to neoadjuvant response if resection precedes

chemotherapy systemic therapy

increased morbidity

Risk of complications
following colorectal resection may
delay chemotherapy

prior to liver resection

employed: (I) resection of the primary followed by systemic
chemotherapy followed by liver resection + additional
systemic chemotherapy (Staged approach), (II) systemic
chemotherapy followed by simultaneous resection of the
primary and hepatic metastases (Synchronous approach)
and (III) systemic chemotherapy followed by resection of
hepatic metastases followed by resection of the primary (so-
called “Reverse Strategy” ) (S).

The potential risks and benefits of synchronous
compared to staged resections are summarized in Table
1. Advocates of a staged approach endorse this strategy
due to concerns about increased morbidity and mortality
associated with simultaneous resection of the colorectal
primary and hepatic metastases. Concerns about the
potential safety and technical feasibility of rectal resections
and major hepatic resections have been raised as concerns
regarding simultaneous resections (6). In addition, some
surgeons and oncologists have pointed to complications
associated with the unresected primary tumor as another
reason for not adopting synchronous resections (7,8). In
contrast, proponents of synchronous resections point to
the morbidity associated with multiple procedures as a
major advantage of a simultaneous resection approach.
From an oncologic standpoint, synchronous resection
following neoadjuvant chemotherapy provides insight
into the patient’s tumor biology and prevents a delay in
administering systemic therapy which may occur due to

complications following resection of the colorectal primary.
The current discussion will review the existing literature
on staged versus synchronous resection of colorectal
cancer and isolated hepatic metastases. Two key issues
will be considered: the safety of each resection strategy
and oncologic outcomes followed a synchronous versus
staged resection. Lastly, we will examine the emerging
data available regarding a minimally invasive approach to
synchronous colorectal disease with hepatic metastases.

Safety of simultaneous versus staged resections

The first question to be addressed when considering a
synchronous versus staged resection for colorectal tumors
with hepatic metastases is the safety of each approach. A
study by Vogt et al. was among the first to examine the
safety of synchronous resection for colorectal cancer (9).
The authors compared operative mortality between 19
patients who underwent a synchronous resection to 17
patients who had a staged resection (median 2 months
between resections). There were no perioperative deaths
in either group. One patient in the synchronous group
developed a bile leak (overall complication rate 5%) while
three patients in the staged group developed complications
(overall complication rate 17.6%). The authors concluded
that synchronous resection was associated with a low rate
of complication and no operative mortality provided that
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colorectal resections are not combined with extended liver
resections. Five years following the study by Vogt et al. (9),
Nordlinger and colleagues (6) compared operative outcomes
between 115 patients who underwent a synchronous
resection to 893 patients who underwent a staged resection.
The operative mortality among the synchronous resections
was 7% compared to 2% in the staged resection group.
Perioperative morbidity for simultaneous versus staged
resections were not reported. Given the increased mortality
associated with colorectal resections combined with
major liver resections, the authors subsequently adopted a
policy of performing synchronous resections only if they
can be done with a minor liver resection and through the
same abdominal incision. Conversely, when a major liver
resection is required to resect synchronous metastases from
a rectal carcinoma, for example, they perform the rectal
excision first and the liver resection 2 or 3 months later if the
liver tumors have remained stable.

Advances in anesthesia and critical care, improved
understanding of hepatic anatomy, and better preoperative
radiological imaging have led to significant advancements
in hepatobiliary surgery in general, and the management
of patients with colorectal hepatic metastases specifically.
Mortality following major liver resections in current
series ranges from 0-5.8% (10-12). Morbidity from these
same reports ranges from 22-48% (10-12). As a result,
perioperative outcomes following simultaneous resections
may also be expected to improve compared to those of
the earlier series reported above. Martin and colleagues
from Memorial Sloan-Kettering Cancer Center published
their experience comparing 134 simultaneous versus 106
staged resections for metastatic colorectal cancer (13).
Perioperative mortality was similar in both groups. Using
their standard classification scale for complications, they
reported a significantly lower complication rate of 48%
among simultaneous resection patients compared to a
68% rate among staged resection patients. Importantly,
they included the complications sustained during both
hospitalizations in the staged resection group. They noted
that the difference in the overall complication rate between
the simultaneous and the staged group occurred primarily
from the need for a second laparotomy in the staged group.
An examination of hepatectomy versus colectomy-related
complications revealed no difference in procedure-specific
complications between the two groups. In 2004, Tanaka
et al. (14) published their series of 39 simultaneous and 37
staged resection patients. The perioperative mortality rate
was zero in both groups. The morbidity rate was 28% in the
simultaneous group compared to 16% in the staged group.
The authors noted that although the rate of hepatectomy-
related complications (e.g. hyperbilirubinemia, biliary

fistula) were slightly higher in the simultaneous resection
group the compared to the staged resection group, the
results were comparable to those seen in their conventional
colorectal hepatic metastasectomy patients. Three years
following the report by Tanaka et al. (14), Reddy et al.
(15) published a retrospective study of simultaneous
or staged colorectal and hepatic resections at three
hepatobiliary centers. One hundred and thirty five patients
underwent simultaneous and 47$ patients underwent
staged resection. Mortality and severe morbidity were
similar after simultaneous colorectal resection and minor
hepatectomy compared with isolated minor hepatectomy.
However, increased mortality and severe morbidity was
seen following simultaneous colorectal resection and
major hepatectomy. Based upon these findings, the authors
recommended caution when considering simultaneous
colorectal and major hepatic resection but felt simultaneous
colorectal and minor hepatic resections were safe and
could be recommended for most patients. A smaller study
of synchronous versus staged resections for colorectal
cancer with hepatic metastases was published by Capussotti
in 2007 (16). A major advantage of this study over those
described above, however, is that only patients with major
liver resections were included. The authors reported their
experience in 31 patients who underwent synchronous
resection to 48 patients who underwent staged resection.
Perioperative mortality occurred in 3.2% of synchronous
resection patients and in none of the staged resection
patients. Perioperative morbidity occurred in 33% of
synchronous resection patients compared to 56% of staged
resection patients. Based upon their findings, Capussotti et
al. (16) concluded that major hepatectomies can be safely
performed at the same time as colorectal surgery in selected
patients with synchronous metastases. Furthermore, they
did not feel that rectal cancer requiring an anterior resection
was a contraindication to synchronous major hepatectomy
since 9/31 (29%) of the patients in their synchronous
resection group underwent a rectal resection. Thelen et
al. (17) sought to clarify the safety of simultaneous liver
resections compared to staged hepatectomies and identify
criteria of patient selection for simultaneous liver resection.
They compared the perioperative outcomes between 40
patients who underwent simultaneous resection to 179
patients who underwent staged resections. The 90-day
mortality rate was 10% in the synchronous group compared
to 1.1% in the staged group. Morbidity was similar between
the two groups: 18% in the simultaneous resection group
versus 25% in the staged group. When independent
predictors of postoperative mortality were analyzed, only
extent liver resection was found to be a significant influence
on mortality after simultaneous liver resections. In contrast,
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Table 2. Perioperative outcomes following synchronous and staged resections.

Study (Year) N Primary Location (%) Extent of Hepatectomy (%) Morbidity(%) Mortality(%)
Vogt (1991) Synch: 19 NR < Lobe: Synch: 5.2 Synch: 0
Staged: 17 Synch: 68 Staged: 17.6 Staged: 0
Staged: 47
= Lobe:
Synch: 32
Staged: 53
Nordlinger (1996)  Synch: [15 Colon: 63 Major: 64% NR Synch: 7*
Staged: 893 Rectum: 36 Minor: 36% Staged: 2
Other: |
Martin (2003) Synch: 134 Right colon: < Lobe: Synch: 49 Synch: 2
Staged: 106 Synch: 40 Synch: 67 Staged: 67* Staged: 2.8
Staged: 14 Staged: 28
Left colon: = Lobe:
Synch: 22 Synch: 33
Staged: 29 Staged: 72
Rectum:
Synch: 37
Staged: 56
Other:
Synch: |
Staged: |
Tanaka (2004) Synch: 39 Synch: Minor resection: Synch: 28 Synch: 0
Staged: 37 Colon: 61.5 Synch: 87 Staged: 16 Staged: 0
Rectum: 38.5 Staged: 41
Staged: NR Major resection:
Synch: I3
Staged: 59
Capussotti (2007)  Synch: 31 Right Colon: All = 3 segments Synch: 33 Synch: 3.2
Staged: 48 Synch: 39 Staged: 56* Staged: 0
Staged: 19
Left colon / sigmoid:
Synch: 26
Staged: 41
Rectum
Synch: 29
Staged: 33
Other:
Synch: 6
Staged: 7
Thelen (2007) Synch: 40 Right colon: Minor Resection: Synch: 18 Synch: 10*
Staged: 179 Synch: 47.5 Synch: 62.5 Staged: 25 Staged: I.1
Staged: 19 Staged: 21
Left colon: Major Resection:
Synch: 37.5 Synch: 37.5
Staged: 4| Staged: 79
Rectum:
Synch: 15
Staged: 40

Table 2. (continued)
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Table 2. Perioperative outcomes following synchronous and staged resections (continued).

Study (Year) N Primary Location (%) Extent of Hepatectomy (%) Morbidity(%) Mortality(%)
Reddy (2007) Synch: 135 Right colon: Minor Resection: Minor Hepatic Minor Hepatic
Staged: 475 Synch: 33 Synch: 73 Resection: Resection:
Staged: 16 Staged: 39 Synch: 33* Synch:1.0
Left colon: Major Resection: Staged: 20 Staged: 0.5
Synch: 16 Synch: 27 Major Hepatic Major Hepatic
Staged: 27 Staged: 61 Resection: Resection:
Rectum: Synch: 44* Synch: 8.3%
Synch: 44 Staged: 27 Staged: 1.4
Staged: 54
Other:
Synch: 6
Staged: 3
Martin (2009) Synch: 70 Right colon: < Lobe: Synch: 55 Synch: 2
Staged: 160 Synch: 45 Synch: 53 Staged: 56 Staged: 2
Staged: 33 Staged: 60
Left colon: = Lobe:
Synch: 23 Synch: 47
Staged: 34 Staged: 40
Rectum:
Synch: 30
Staged: 23
Other:
Synch: 2
Staged: 10
Moug (2010) Synch: 32 Right colon: < 2 segments: Synch: 34 Synch: 0
Staged: 32 Synch: 22 Synch: 78 Staged: 56 Staged: 0
Staged: 22 Staged: 78
Left colon / sigmoid: = 3 segments: Synch: 22
Synch: 31 Staged: 22
Staged: 31
Rectum:
Synch: 37.5
Staged: 37.5
Other:
Synch: 9.5
Staged: 9.5
Brouquet (2010)  Synch: 43 Colon: <3 segments: Synch: 47 Synch: 5
Staged: Synch: 58 Synch: 65 Staged: Staged:
Colon-Liver: 72 Staged: Staged: Colon-Liver: 51  Colon-Liver: 3

Liver-Colon: 27

Colon-Liver: 51
Liver-Colon: 30
Rectum:

Synch: 42
Staged:
Colon-Liver: 49
Liver-Colon: 70

Colon-Liver: 37
Liver-Colon: 19
=3 segments:
Synch: 35
Staged:
Colon-Liver: 66
Liver-Colon: 89

Liver-Colon: 37

Liver-Colon: 0

NR: not reported; Synch: synchronous resection of colorectal primary and hepatic metastasis; *indicates statistically significant difference

between resection groups.
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none of the demographic or clinical factors investigated had
a significant influence on postoperative mortality in the
staged resection group.

Martin et al. (18) recently published their experience
comparing 70 simultaneous resections of colon primary
and liver metastases to 160 patients who underwent
staged operations. In contrast to some of the earlier series
cited above, the frequency of major liver resections (>3
Couinaud segments) was similar in the two groups at 33%.
The type of primary resection was also similar in the two
groups. The postoperative mortality was rate was 2% in
both groups. Complication rates were similar in the staged
and simultaneous groups: 56% in the simultaneous groups
versus 55% in the staged group. The authors concluded that
simultaneous resections are safe and acceptable and result
in shorter overall length of hospital stay.

In contrast to the above retrospective studies which
compared outcomes following synchronous and staged
resections for colorectal cancer and hepatic metastases,
Moug et al. (19) performed a small case-matched
comparison of 32 patients who underwent simultaneous
versus staged resections. The patients were matched for age,
gender, American Society of Anesthesiologists grade, type
of hepatic and colon resection. Major hepatic resections
performed were 22% of patients in both groups. There were
no postoperative deaths in either group. No significant
differences in postoperative morbidity were found between
the two groups: the overall morbidity in the synchronous
group was 34% compared to 59% in the staged group. The
investigators concluded that synchronous resections can
be safely performed and noted the absence of any colonic
anastomotic leaks, even considering that slightly over one
third of the patients underwent a rectal resection with
anastomosis. A limitation of this study, however, is the small
percentage of patients who underwent a major hepatectomy
(resection of >3 segments).

A variation on the classic staged approach (colon then
liver) has recently been proposed by Brouquet et al. and
the group from M.D. Anderson Cancer Center (). In their
“Reverse Strategy” preoperative chemotherapy is followed
by resection of the hepatic metastases and then by resection
of the colorectal primary at a second operation. The rationale
for this approach is based upon the following observations:
complications related to the primary colorectal tumor are
rare and treatment of metastatic disease is not delayed
by local therapy for the primary tumor or complications
associated with treatment of the primary tumor. In their
study, they examined the perioperative outcomes between
72 patients who underwent a classic staged approach to
43 patients who had a synchronous resection of their
primary and metastatic lesions to 27 patients who were

treated according to the “Reverse Strategy”. Postoperative
mortality rates in the simultaneous, classic, and reverse
strategies were 5%, 3%, and 0%, respectively. Postoperative
cumulative morbidity rates for the three groups were
similar at 47%, 51%, and 31%, respectively. Based upon their
findings, the authors concluded that the “Reverse Strategy”
can be considered as an alternative option in patients with
advanced hepatic metastases and an asymptomatic primary.
In summary, the literature to date supports the safety of a
synchronous approach to the resection of colorectal cancer
and hepatic metastases (Table 2). Perioperative mortality
in most series is <5% for either simultaneous or a staged
approach. In contrast to the consistently low mortality
associated with either a synchronous or staged colorectal
and hepatic resection, morbidity rates following these
approaches are more variable. One theme does emerge
from the available literature, however; morbidity rates
are generally increased when colorectal resections are
combined with major hepatectomy defined as resection
of >3 segments. Despite the technical and postoperative
improvements associated with hepatic resections over
the past decade, most authors recommend caution when
considering combining major hepatectomy with colorectal
resections. Another risk for increased morbidity among
synchronous resection patients is the location of the
colorectal primary - specifically the potential for increased
morbidity associated with combining rectal and hepatic
resections. There appears to be a general trend away from
combining rectal resection with hepatic resection although
at least one small case-matched study (19) which controlled
for this variable failed to show an increase in postoperative
morbidity when rectal resections were combined with
mostly minor hepatectomy.

Oncologic outcomes following simultaneous versus
staged resections

Having established the safety of synchronous resection
of colorectal and hepatic metastases in select patients, the
next key consideration is oncologic outcomes. Do patients
who undergo synchronous resections have equivalent (or
improved) oncologic outcomes compared to patients who
undergo staged resections? In the following section, we will
consider overall and disease-free survival rates following
simultaneous and staged resections for synchronous
metastatic colorectal cancer.

Prior to examining the outcomes following these
two resection approaches, it is instructive to review the
oncologic outcomes among Stage IV colorectal cancer
patients with isolated hepatic metastases treated by
standard chemotherapy. A study by Emmanouilides et al.
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Table 3. Oncologic outcomes following synchronous and staged resections.

Study (Year) N Overall Survival (median months) Disease-free Survival (median months)
Vogt (1991) Synch: 19 Synch: 18 Synch: 7
Staged: 17 Staged: 31 Staged: 19
Tanaka (2004) Synch: 39 Synch: Synch:
Staged: 37 | year: 86% | year: 64%
3 year: 68% 3 year: 20%
5 year: 53% 5 year: 16%
Staged: Staged:
| year: 83% | year: 51%

3 year: 47%
5 year: 47%

Thelen (2007) Synch: 40 Synch:
Staged: 179 | year: 86%
5 year: 53%
10 year: 32%
Staged:
| year: 90%
5 year: 39%
10 year: 26%
Moug (2010) Synch: 32 Synch: 39
Staged: 32 Staged: 42
Brouquet (2010) Synch: 43 Synch: 95
Staged: 5 year: 55%
Colon-Liver: 72 Staged:

Liver-Colon: 27 Colon-Liver: 55
5 year: 48%
Liver-Colon: 50

5 year: 39%

3 year: 34.5%
5 year: 28%
Site(s) of recurrence did not differ

between Synch and Staged

Synch: 10
Staged: 14
Synch: 1

5 year: 55%
Staged:
Colon-Liver: 11
5 year: 48%
Liver-Colon: 11
5 year: 39%

Synch: synchronous resection of colorectal primary and hepatic metastasis.

(20) examined outcomes following upfront therapy with
bevacizumab, oxaliplatin, leucovorin, and 5-Fluorouracil
in chemotherapy-naive patients with metastatic colorectal
cancer. Approximately two-thirds of the patients in their
study had liver only as their site of metastasis. A complete
response rate of 15% was found following this regimen
while partial response was seen in 53%. Time to tumor
progression was 11 months. One, two, and three-year
survival probabilities were 80%, 64%, and 58%, respectively.
Median overall survival had not yet been reached after a
median follow-up of 20 months. Despite the significant
improvement in time to progression and overall survival
associated with modern chemotherapy regimens for
metastatic colorectal cancer, the superiority of complete
resection, when possible, has been clearly established. In a
study of 151 patients with synchronous colon cancer and
isolated hepatic metastases, Fahy et al. (4) reported a S-year
disease-specific survival of 54% among resected patients.
In contrast, the median survival amongst patients who
were not able to undergo hepatic resection was 27 months.

This proven superiority of complete surgical resection of
colorectal cancer and hepatic metastases over best systemic
therapy notwithstanding, in order to evaluate the risks
and benefits of a simultaneous versus staged resection, the
inherent morbidity and mortality of resectional therapy
must compare favorably with best current systemic therapy.

The early study comparing synchronous (N=19) versus
staged (N=17) resection of colorectal hepatic metastases
by Vogt et al. (9) previously discussed reported an overall
median survival in all 36 patients of 28 months. The median
overall survival in the synchronous resection group was 18
months with a median disease-free interval of 7 months.
Among patients undergoing staged liver resection, median
survival was 31 months and disease-free interval was 19
months. Despite this trend toward improved oncologic
outcomes following staged resections, the authors concluded
that their data do not show an effect of surgical approach on
survival. Specifically, an improvement in survival was not
seen among simultaneous resection patients.

The advances in surgical technique and perioperative



Journal of Gastrointestinal Oncology, Vol 3, No 1, March 2012

SS

assessment associated with liver resection over the past
decade previously discussed have been paralleled by
improved systemic therapies for advanced colorectal cancer.
Therefore, improved oncologic outcomes may be expected
with more current studies since the early report by Vogt et
al. (9). In 2004, Tanaka et al. (14) reported their experience
with 39 patients who underwent a synchronous colorectal
and hepatic resection to 37 patients who underwent staged
resections. The overall cumulative S-year survival rates
were similar between the two resection groups at 86% for
the simultaneous resection group and 83% for the staged
resection group. Disease-free survival was also equivalent
between the groups with S-year rates of 64% and 51% for
simultaneous and staged resection groups, respectively.
Thelen (17) compared oncologic outcomes between 40
patients who underwent a synchronous resection for
colorectal metastases to 179 patients whose disease was
resected in a staged fashion. Similar to the findings of Vogt et
al. (9) and Tanaka et al. (14), no difference in overall survival
was found between the two groups. A multivariate analysis
performed to determine predictors of overall mortality
identified nodal status of the primary, number of metastases
and completeness of hepatic resection (RO versus R1/R2) as
the only independent predictors of mortality. After a mean
follow-up of 70 months for all patients, 135/219 patients
developed recurrent disease. Recurrent liver-only disease
developed in 49 patients, and 12 patients developed both
intra- and extrahepatic recurrence. The site(s) of recurrence
did not differ between the resection groups. Given the
impact of the entire extent of disease burden on oncologic
outcomes, the case-matched study by Moug et al. (19) of
32 patients who underwent simultaneous versus staged
resections is particularly informative regarding oncologic
outcomes following these two resection approaches. As
noted above, the patients in this study were matched for
age, gender, American Society of Anesthesiologists grade,
type of hepatic and colon resection. The overall median
survival in the synchronous resection group was 39 months
and compared favorably with the median survival of 42
months observed in the staged resection group. Similarly,
the median time to cancer recurrence in the synchronous
resection group was 10 months, similar to the 14 month
disease-free survival seen among the staged resection
patients. Although the small sample size is a limitation of
this study, these findings provide some provisional evidence
that timing of resection does not appear to impact oncologic
outcomes adversely.

As discussed previously, the group from M.D. Anderson
Cancer Center has recently published their experience
with the “Reverse Strategy” toward staged resection of
synchronous colorectal hepatic metastases (5). In their

study, they reported an overall median survival for the
entire population who underwent complete resection of
all disease of 64 months. Median survival rates were 95
months in the simultaneous resection group, 55 months in
the classic resection group, and 50 months in the “Reverse
Strategy” resection group. Overall, 65% of all patients
developed recurrent disease: 53% in the combined resection
group, 71% in the classic resection group, and 70% in the
“Reverse Strategy” group. These recurrence rates were not
significantly different. Additionally, median disease-free
survivals were the same in the three groups. The authors
noted that the outcomes for patients treated with the
“Reverse Strategy” who had more extensive disease were
similar to outcomes of patients treated with the classic or
simultaneous resection groups who had a smaller overall
disease burden.

In summary, oncologic outcomes are superior following
complete resection of all disease when compared to best
available systemic therapies. Additionally, the result of the
studies reviewed above indicate that oncologic outcomes,
including both overall and disease-free survival, are not
different following a synchronous compared to a staged
approach to colorectal cancer metastatic to the liver (Table
3). A major limitation to the majority of available studies,
however, is the variable extent of disease present among
patients subjected to a simultaneous compared to a staged
resection approach. Only the study by Moug et al. (19)
attempted to address this issue. Based upon their limited
case-matched study, the oncologic equivalence seen among
the larger studies available appears to be sustained. The
“Reverse Strategy” approach (5) is interesting insofar
as it provides an approach which allows for extensive
hepatectomies to be performed safely in a select group of
patients with asymptomatic primary colorectal tumors.
The authors have found that this approach helps increase
resectability in patients not initially considered candidates
for resection and avoids the delay off chemotherapy
following initial colorectal resection which may allow
for hepatic progression. It is noteworthy that the
authors routinely give chemotherapy to all patients with
synchronous resection colorectal liver metastases as this
is not the routine practice amongst some surgeons who
advocate a simultaneous resection for resectable colorectal
hepatic metastases.

Role of minimally invasive approaches to synchronous
colorectal cancer with hepatic metastases

The safety and efficacy of minimally invasive approaches
to colorectal disease, including cancer, was established
following the report of the Clinical Outcomes of Surgical
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Therapy (COST) trial (21) which showed equivalent
recurrence and overall survival rates between patients
who underwent laparoscopically-assisted compared to
open resection for colon cancer. An increase in minimally
invasive hepatic resections has paralleled and followed
the increased use of minimally invasive approaches to
colorectal malignancies. A recent report by Nguyen et al.
(22) retrospectively reviewed all cases of minimally invasive
hepatectomy for colorectal liver metastases performed in
the United States and Europe between 2/2000 - 9/2008. A
total of 109 cases were included in the review. Synchronous
hepatic lesions were present in 11%. The median interval
between resection of the colorectal primary and hepatic
resection was 12 months among metachronous patients.
Minor hepatectomies (<3 segments) were performed in
61.5% of patients. The overall complication rate was 12%
with no perioperative deaths. Negative margin resections
were achieved in 94%. Actuarial overall survival was 88%
at one year, 69% at three years, and 50% at S years. Disease-
free survival for 1-, 3- and S-years were 65%, 43%, and
43%, respectively. Based upon their review, Nguyen et al.
(22) concluded that minimally invasive liver resections for
colorectal metastases were feasible and could be performed
safely with acceptable safety and oncologic outcomes.
Currently, only small single institution series of minimally
invasive surgical approaches to synchronous colorectal
cancer and hepatic metastases have been published. Kim
et al. (23) reported on their initial experience with 10
patients with colorectal cancer and synchronous liver
metastases in order to assess the feasibility of a minimally
invasive approach to synchronous disease. The primary
tumors were resected via anterior or low anterior resection
in eight patients, right hemicolectomy in one patient, and
subtotal colectomy in one patient. Major hepatectomies
were performed in six patients. There were no perioperative
deaths. One patient developed postoperative bleeding
requiring open re-exploration. The authors concluded that
a synchronous minimally invasive approach was feasible
in selected patients with colorectal cancer and hepatic
metastases. Akiyoshi (24) also published their results
following synchronous laparoscopic resection in 10 patients.
All primary tumors were located in the sigmoid or rectum.
Seven of their patients had an open hepatic resection
following their laparoscopic colorectal resection and three
patients underwent a minimally invasive resection for an
isolated hepatic metastasis. There was no postoperative
mortality and one patient developed a complication
unrelated to the colorectal or hepatic resection. The open
technique required for the hepatic resections limits the
significance of this study but provides some insight into the
safety of hybrid laparoscopic resections for synchronous

colorectal cancer. Lee ef al. (25) recently published their
10 patient series of laparoscopic simultaneous colorectal
and hepatic resection. Primary tumors were right-sided in
four patients, left-sided in three cases, and rectal in three
cases. Six patients had single hepatic metastases while
the other four patients had >2 hepatic metastases. One
patient underwent a right hemihepatectomy while others
underwent minor hepatic resections. One case required
conversion to an open approach due to bleeding from a
hepatic vein and this patient also developed an anastomotic
leak. There were no postoperative mortalities. This study
provides additional limited support for a simultaneous
minimally invasive approach for colorectal cancer with
limited hepatic metastases. The largest study to date on
simultaneous minimally invasive resection of colorectal
cancer with hepatic metastases was published by Huh et
al. (26). In their study, they compared 20 patients who
underwent laparoscopic colorectal resection with 20
patients who had an open approach. In all cases, after the
colorectal was completed (either laparoscopically or open),
hepatic resection was performed, either laparoscopically
or via laparotomy. There were no differences between the
laparoscopic and open colectomy groups with regard to
the extent of hepatic disease. Minor hepatectomies were
performed in 95% of the laparoscopic group and 75% of the
open colectomy group. Approximately one third of patients
in the laparoscopic colectomy group also had their hepatic
resections performed laparoscopically; in all cases minor
hepatectomies were performed. No postoperative mortality
occurred in either group. Colorectal-related complications
were similar between the two groups. One intrahepatic
abscess occurred in both the laparoscopic and open group.
One patient in the laparoscopic group developed a bile leak.
Overall morbidity was similar in the two groups. Despite
the small sample size and limited number of patients who
underwent a purely minimally invasive approach to both
their primary tumor and hepatic metastases, the study
by Huh et al. (26) does confirm the general feasibility
and safety of a combined minimally invasive approach to
colorectal cancer with limited hepatic metastases.

The very limited experience utilizing a completely
minimally invasive approach to both a colorectal primary
and hepatic metastases prevents us from drawing any major
conclusions at this point. However, surgeons who care for
patients with synchronous colorectal cancer and hepatic
metastases will benefit from the lessons already learned
from open synchronous and staged resections. Specifically,
surgeons performing each portion of these resections must
be able to ensure equivalent safety to that which is associated
with open techniques. Furthermore, the literature points
to major hepatectomy as the most consistent predictor
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of postoperative morbidity. Coincident with concerns
regarding the safety of a synchronous minimally invasive
approach are concerns related to oncologic outcomes.
For those few institutions with surgeons with expertise
in both minimally invasive colorectal cancer surgery as
well as minimally invasive hepatic resection techniques,
a minimally invasive simultaneous resection may be
considered in patients with limited hepatic disease requiring
less than hemihepatectomy.

Conclusion

The current discussion has reviewed the safety and
oncologic outcomes associated with simultaneous and
staged resections of synchronous metastatic colorectal
cancer to the liver. In modern series of simultaneous
resections, perioperative mortality is consistently <5% but
can be expected to be higher when colorectal resections are
combined with major hepatectomies involving resection
of >3 segments. The frequency of complications following
synchronous resections involving minor hepatectomies
ranges from 5-48% while rates of 33-55% have been
reported following major hepatectomies performed
simultaneously with colorectal resections. Postoperative
morbidity following staged procedures ranges from 16-67%
and reflects the fact that major hepatectomies are performed
more often in a staged fashion in patients with synchronous
colorectal hepatic metastases.

Although complete surgical resection is superior to best
systemic therapy in patients with synchronous Stage IV
colorectal cancer, no clear benefit has been shown between
a simultaneous resection compared to a staged resection.
Future studies designed to address this question will have
to control for extent of disease, timing and duration of
chemotherapy, and chemotherapy-associated hepatotoxicity
which may limit the extent of hepatic resection that can be
safely performed.

Finally, results following minimally invasive approaches
to both the colorectal primary and synchronous
hepatic metastases are as yet too preliminary to draw
any conclusions regarding the possible advantages of a
simultaneous versus staged resection. The same rigorous
evaluation of both the safety and oncologic outcomes must
be performed before a minimally invasive approach can be

adopted.
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