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Abstract

Background The role of laparoscopic colorectal resection

for patients undergoing a simultaneous operation for liver

metastases had not been established. This study compared

the outcomes between laparoscopic and open colorectal

resections for patients undergoing simultaneous surgery for

liver metastases.

Methods This study reviewed 40 consecutive patients

undergoing simultaneous R0 resection of synchronous liver

metastases between January 2003 and August 2008. In the

study, 20 patients who underwent laparoscopic colorectal

resection were matched with 20 patients who had an open

approach. All available clinicopathologic variables possi-

bly associated with outcome were compared.

Results The laparoscopic and open groups had similar

demographics. No patient undergoing the laparoscopic

procedure experienced conversion to the open technique. No

postoperative mortality occurred in either group. The esti-

mated blood loss was significantly lower in the laparoscopic

group than in the open group. Although the operating time in

the laparoscopic group was significantly longer (358 vs.

278 min; p = 0.004), the patients in this group had bowel

function return 1 day sooner on the average than those in the

open group. No significant differences in postoperative

complications were observed between the groups. The

overall survival was 58.7% at 3 years and 49.2% at 5 years.

The 3-year overall survival rate in the laparoscopic group

was not significantly different from that in the open group

(52.8 vs. 61.0%; p = 0.713).

Conclusions Laparoscopic colorectal resection with simul-

taneous resection of liver metastases has an outcome similar to

that for an open approach but some short-term advantages.

Keywords Colorectal cancer � Laparoscopy �
Liver metastases

Complete surgical resection of colorectal liver metastases

is now the standard of care, with recent studies reporting

5-year survival rates of 35 to 58% [1–4]. Some studies

suggest that simultaneous colorectal and hepatic resections

are feasible and can be performed with an acceptable

profile and no compromise to long-term survival [5–9].

More recently, with advances in modern laparoscopic

technology, simultaneous laparoscopic resection of pri-

mary colorectal cancer and liver metastases in a single

procedure has been reported. However, most of the studies

have been case reports of initial experiences or pilot studies

with preliminary data, not comparative studies [10–13].

To our knowledge, this is the first study comparing the

possible benefits of laparoscopic colorectal resection and

those of open technique for patients who underwent

simultaneous hepatic resection. This study compared the

outcome of laparoscopic colorectal resection for patients

undergoing a simultaneous operation for synchronous liver

metastases with that of the open approach.

Patients and methods

Between January 2003 and August 2008, all consecutive

patients undergoing simultaneous R0 resection for
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colorectal cancer and liver metastases were reviewed from

a prospective database. This review identified 20 patients

who underwent laparoscopic colorectal resection combined

with simultaneous resection for liver metastases. These

patients were matched with 20 patients who underwent an

open approach during the same period. Perioperative data,

morbidity, and oncologic outcome were compared between

the laparoscopic and open groups.

All patients had preoperative chest and abdominopelvic

computed tomography (CT) with or without dynamic liver

magnetic resonance imaging (MRI). Additionally, CT

combined with positron emission tomography (PET-CT)

was performed, depending on the extent of the disease. A

multidisciplinary committee determined that all the

patients had resectable disease and were free of surgical

contraindications preoperatively. All 40 patients subse-

quently underwent R0 resection, defined as grossly com-

plete removal of the tumor with a clear microscopic margin

and without residual tumors detected on imaging studies

1 month after surgery. Postoperative mortality was defined

as death within 30 days after surgery.

The patients were followed every 3 months with serum

carcinoembryonic antigen (CEA) testing and CT imaging

of the chest and abdominopelvis to assess disease status.

The analyses were performed using SPSS for Windows

version 14.0 (SPSS, Chicago, IL, USA). Differences

between the two groups were analyzed using the chi-square

test, Fisher’s exact test, or the Mann–Whitney U test, as

appropriate. Survival rates were calculated using the

Kaplan–Meier method, and survival curves were compared

using the log-rank test. A p value of 0.05 or less was

considered statistically significant.

Surgical technique

Colorectal resection was followed by liver resection with

complete abdominal exploration in all cases. Simultaneous

colorectal and hepatic resection by laparotomy was performed

as described elsewhere [5, 8, 9]. The technique of laparoscopic

resection for primary colorectal cancer also has been previ-

ously described [14, 15]. Briefly, a medial-to-lateral approach

with an extracorporeal stapled anastomosis was performed for

right-sided resections, whereas a medial-to-lateral dissection

with intracorporeal double-stapled anastomosis or handsewn

coloanal anastomosis was used in left-sided resections by

three experienced colorectal surgeons (J.W.H., H.R.K., and

Y.J.K.). A five-port technique was used in every case, and no

hand-assisted laparoscopic technique was performed.

After colorectal surgery, a completely different team of

two experienced liver surgeons (C.K.C. and Y.S.K.) resected

the liver metastases, either laparoscopically or via a lapa-

rotomy after redraping of the patient completely. When

laparoscopic surgery for liver metastases was performed, the

specimens were delivered through a transverse extension

(*5 cm) of the right upper trocar site. When the liver

metastases were treated at laparotomy, the colorectal spec-

imen was extracted through a right subcostal or short sup-

raumbilical midline incision used for the liver approach,

depending on the location of the liver metastases.

Results

The demographic and pathologic data for all 40 patients are

summarized in Table 1. The laparoscopic and open groups

Table 1 Demographics and pathology data

Laparoscopic

(n = 20)

Open

(n = 20)

p Value

Median age: years (range) 63 (36–71) 62 (44–85) 0.481

Gender (M:F) 13:7 15:5 0.731

Median BMI: kg/m2

(range)

23 (18–32) 23 (18–29) 0.470

ASA: n (%)

1 ? 2 18 (90) 16 (80) 0.661

3 ? 4 2 (10) 4 (20)

Maximum size of the

primary tumor: cm

(range)

4.0 (2.0–10.0) 4.7 (3.0–7.0) 0.474

Primary tumor location: n (%)

Colon 7 (35) 11 (55) 0.204

Rectum 13 (65) 9 (45)

Differentiation: n (%)

WD ? MD 17 (85) 17 (85) 1.000

PD ? MU 3 (15) 3 (15)

Depth of primary tumor invasion: n (%)

1 ? 2 ? 3 18 (90) 17 (85) 1.000

4 2 (10) 3 (15)

Primary node status: n (%)

Negative 5 (25) 6 (30) 0.723

Positive 15 (75) 14 (70)

Positive lymphovascular

or perineural invasion:

n (%)

12 (60) 13 (65) 0.744

Largest size of hepatic

lesion: cm (range)

2.0 (0.9–5.5) 2.4 (1.0–10.0) 0.132

No. of liver metastases:

n (range)

2 (1–7) 2 (1–8) 1.000

Bilobar metastases:

n (range)

3 (15) 6 (30) 0.451

Extrahepatic metastases 0 0 1.000

Median carcinoembryonic

antigen: ng/ml (range)

8.1 (2.6–139.8) 7.9 (1.9–942.8) 0.353

Values in parentheses are percentages unless otherwise indicated

BMI body mass index, ASA American Society of Anesthesiologists,

WD well differentiated, MD moderately differentiated, PD poorly

differentiated, MU mucinous
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were well matched in terms of age, gender, body mass

index, American Society of Anesthesiologists score, pri-

mary tumor location, differentiation, depth of primary

tumor invasion, primary nodal status, presence of lym-

phovascular or perineural invasion, largest hepatic lesion,

number of liver metastases, bilobar metastases, and pre-

operative serum CEA level. No extrahepatic metastases

occurred in any case.

Postoperative adjuvant chemotherapy was administered

in 39 cases (97.5%). One patient refused the adjuvant

chemotherapy (Table 2). The regimen of first-line postop-

erative chemotherapy was quite heterogeneous in both

groups. Oxaliplatin-based chemotherapy was the most

common chemotherapeutic treatment regimen in both

groups.

Details of the operating procedures are given in Table 3,

and the perioperative data are presented in Table 4. Neither

group experienced any intraoperative complications, and

no patient who underwent a laparoscopic procedure expe-

rienced conversion to the open technique. Of the 20

patients undergoing laparoscopic colorectal resection, 7

had a total one-step laparoscopic procedure (3 wedge

resections and 4 left lateral segmentectomies), and 13 had

an open liver resection. The estimated blood loss was

significantly lower in the laparoscopic group (350 ml) than

in the open group (500 ml) (p = 0.048). Although the

operating time in the laparoscopic group was significantly

longer (358 vs. 278 min; p = 0.004), bowel function

returned to the patients in this group 1 day sooner on the

average than in the open group (p = 0.015). The time until

toleration of a soft diet and the length of hospital stay did

not differ significantly between the two groups.

The postoperative complications related to the primary

operation were similar in the laparoscopic and open groups

(50 vs. 40%; p = 0.525; Table 5). No postoperative mor-

tality occurred in either group. In the laparoscopic group, 2

of the 10 patients (20%) who experienced morbidity

required repeat laparoscopic irrigation on postoperative

day 6 and loop ileostomy on postoperative day 7 due to

leakage of the rectal anastomosis. In the open group, two

(25%) of the eight patients who experienced postoperative

complications were managed surgically.

The median follow-up period in this series was

27.4 months (range, 9–73 months). The overall survival

rates were 58.7% at 3 years and 49.2% at 5 years. The

Table 2 Regimen of first-line postoperative chemotherapy

Regimen Laparoscopic (n = 20) Open (n = 20)

n (%) n (%)

FOLFOX 14 (70) 11 (55)

FOLFIRI 4 (20) 2 (10)

XELOX 0 4 (20)

Other 1 (5) 3 (15)

None 1 (5) 0

FOLFOX folic acid ? fluorouracil ? oxaliplatin, FOLFIRI folic

acid ? fluorouracil ? irinotecan, XELOX capecitabine ? oxaliplatin

Table 3 Operating procedure

Laparoscopic

(n = 20)

Open

(n = 20)

Primary tumor

Right hemicolectomy 0 5

Left hemicolectomy 1 2

Anterior resection 3 4

Low anterior resection 11 9

Abdominoperineal

resection

2 0

Subtotal colectomy 1 0

Liver metastases

Wedge resection 12 11

Bi- or trisegmentectomy 7 4

Hemihepatectomy 1 5

Table 4 Perioperative data

Laparoscopic

(n = 20)

Open (n = 20) p
Value

Median

(range)

Median (range)

Operating time (min) 358 (215–595) 278 (140–465) 0.004

Estimated blood loss (ml) 350 (120–950) 500 (100–1200) 0.048

Bowel movement (days) 4 (1–6) 5 (3–9) 0.015

Return to soft diet (days) 3 (2–4) 3 (2–6) 0.164

Hospital stay (days) 10 (7–30) 10 (7–31) 0.831

Table 5 Postoperative complications

Laparoscopic

(n = 20)

Open

(n = 20)

p Value

Small bowel ileus 2 1

Anastomotic leakage 2a 1a

Intraabdominal abscess 1 1a

Intrahepatic abscess 1 1

Bile leakage 1 0

Wound infection 1 0

Incisional hernia 0 1

Pneumonia 2 0

Pleural effusion 0 1

Voiding difficulty 0 2

Total: n (%) 10 (50) 8 (40) 0.525

a Four patients (2 laparoscopic and 2 open) required surgical

management
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3-year overall survival rate in the laparoscopic group was

not significantly different from that in the open group (52.8

vs. 61.0%; p = 0.713; Fig. 1).

Discussion

Metastatic colorectal cancer is no longer incurable. Recent

advances in surgical techniques and experiences combined

with chemotherapeutic regimens have led to an improved

median survival for patients who have stage 4 colorectal

cancer, with 5-year survival rates of 35 to 58% for highly

selected patients [1–4]. Some studies suggest that simul-

taneous colorectal and hepatic resections are feasible and

can be performed with an acceptable profile and no com-

promise to long-term survival [5–9].

We recently observed that a multidisciplinary approach

that combines complete resection of synchronous colorec-

tal liver metastases and postoperative chemotherapy may

achieve improved survival [9]. The results of large ran-

domized studies have shown that the long-term outcome

after laparoscopic surgery for colon cancer is equivalent to

that after open surgery [16–19]. Initial experiences or case

series of simultaneous laparoscopic colorectal and hepatic

resection have been reported more recently [10–13], but the

role of laparoscopic colorectal resection in the management

of synchronous colorectal liver metastases has not been

established. Our study comparing laparoscopic and open

resection of metastases showed that the former resulted in

decreased operative blood loss and earlier recovery of

bowel function, with comparable oncologic outcomes in

the two groups.

The optimal surgical timing for resectable synchronous

colorectal liver metastases remains controversial. Some

studies have reported higher complication and mortality

rates for patients undergoing simultaneous resection of the

colon and liver [20–24]. Nordlinger et al. [24] reported an

operative mortality of 7% for simultaneous resections

compared with 2% for staged resections (p \ 0.001).

A recent large population-based study reported that

careful patient selection was required for better survival

after synchronous colorectal and hepatic resections, indi-

cating that advancing age and synchronous resection pre-

dicted worse short- and long-term survival [20]. Moreover,

simultaneous resection generally is considered unsuitable

for rectal cancer due to a high rate of anastomotic leakage

[21].

In contrast, many recent studies have advocated the

safety of simultaneous versus delayed procedures [5, 7–10,

25–27]. Several studies found no significant difference in

the results between synchronous and delayed operations [7,

25, 26]. Moreover, published reports have shown the

superiority of combined versus staged procedures in terms

of the overall morbidity and duration of hospitalization [5,

8, 27]. Martin et al. [8] demonstrated that simultaneous

versus staged operations resulted in a significant decrease

in the overall morbidity (49 vs. 67%; p \ 0.003) and

overall duration of hospitalization (10 vs. 18 days;

p = 0.001) and that a staged resection was an independent

predictor of overall complications. Reddy et al. [5] showed

that simultaneous colorectal and minor hepatic resections

are safe and should be performed for most patients. How-

ever, they urged that caution be exercised before a simul-

taneous procedure is performed due to an increased risk of

severe morbidity after a major hepatectomy.

The laparoscopic approach has several well-known

advantages over conventional laparotomy including less

pain, an earlier recovery, and a shorter hospital stay [28–

31]. Our comparative data confirmed the benefits of this

minimal access approach to stage 4 disease, with no dif-

ferences in terms of postoperative complications or sur-

vival. The estimated blood loss after laparoscopic

colorectal surgery was significantly lower than with the

open approach. Furthermore, the patients undergoing lap-

aroscopic surgery had bowel function return 1 day sooner

on the average than the open group. The median operating

time of 358 min after laparoscopic surgery is comparable

with the time reported by others for laparoscopically

assisted techniques, and the median hospital stay of

10 days in the laparoscopic group is similar to or shorter

than the time reported in case series [10, 11]. This

Fig. 1 Proportion of overall survival among patients who underwent

laparoscopic (n = 20) and open (n = 20) surgery. The 3-year overall

survival rate in the laparoscopic group was not significantly different

from the rate in the open group (52.8 vs. 61.0%; p = 0.713)
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demonstrates that our technique of laparoscopic colorectal

resection combined with liver resection is both feasible and

safe.

To our knowledge, this study is the first to compare the

possible benefits of laparoscopic colorectal resection

combined with liver resection and those of the open tech-

nique. Despite the limitations of our study resulting from

its small sample size and retrospective nature, based on our

preliminary data, we conclude that laparoscopic colorectal

resection combined with liver resection for stage 4 disease

is feasible, safe, and effective. However, our results and

similar results published in the other studies should set the

stage for a randomized, prospective trial in the near future.

In conclusion, laparoscopic colorectal resection with

simultaneous resection of liver metastases has outcomes

similar to those for the open approach but with some short-

term advantages. It may be an alternative to open surgery

for surgeons experienced with the laparoscopic approach in

both colorectal and liver surgery.
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