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Abstract:
Objective: This retrospective multicenter study compared short- and long-term results between Japanese

patients with asymptomatic stage IV colorectal cancer who underwent palliative laparoscopic surgery (LS)

versus those who underwent conventional open surgery (OS). Methods: Among 968 patients treated for

stage IV colorectal cancer from January 2006 to December 2007 in 41 surgical units that were participating

in the Japan Society of Laparoscopic Colorectal Surgery group, we studied 398 patients who received pal-

liative resection of their asymptomatic primary colorectal tumor. Results: We analyzed data from patients

undergoing LS (LS group, n=106) and OS (OS group, n=292). Fourteen (13.2%) LS group patients were

converted to OS. Although the differences between groups for postoperative complications were not signifi-

cant, the mean time to solid food intake and postoperative length of hospital stay for the LS group were

significantly shorter than those for the OS group (2 vs. 3 days, p<0.0001; 13 vs. 16 days, p<0.0001, re-

spectively). The LS group patients experienced a longer median survival time than that of the OS group

(24.5 vs. 23.9 months, p=0.0357). Conclusions: Laparoscopic palliative resection (LS) offers advantages for

short-term outcomes and no disadvantages for long-term outcomes. The use of laparoscopic procedures to

treat asymptomatic, incurable stage IV colorectal cancer appears to be acceptable.
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Introduction

At their initial diagnoses, around 20% of patients in the

United States (USA) have distant metastatic disease, and the

5-year survival rate for stage IV disease is only 13%1). Al-

though some controversy remains around the role of resec-

tion of the primary growth followed by systemic chemother-

apy for patients with incurable stage IV colorectal cancer,
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Figure　1.　Flowchart of laparoscopic and open procedures for the asymptomatic, incurable stage IV colorectal cancer patients.
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most of these patients with incurable synchronous metasta-

ses undergo palliative resection of the primary growth, be-

cause several reports demonstrated improved long-term ef-

fects of palliative primary resection for this disease2-5). We

previously reported the usefulness of palliative primary re-

section of symptomatic, incurable stage IV colorectal cancer

by laparoscopic surgery (LS) compared with open surgery

(OS)6). To the best of our knowledge, although several re-

ports have already evaluated the differences in clinical out-

comes between LS and OS treatments for patients with in-

curable stage IV colorectal cancer, no studies have evaluated

outcomes in terms of the presence or absence of symptoms.

Generally, most surgeons consider that palliative resection of

a primary colorectal tumor without symptoms might not be

more difficult than that of a tumor with symptoms; however,

there are few reports about and there is little reliable evi-

dence on the surgical approach in terms of symptoms related

to primary tumors.

A large, retrospective analysis was undertaken by the Ja-

pan Society of Laparoscopic Colorectal Surgery (JSLCS) to

elucidate the efficacy of LS in patients with primary col-

orectal cancer and incurable metastases who did or did not

have symptoms related to the tumor7). We conducted a sub-

group analysis of data from the JSLCS analysis to determine

short- and long-term outcomes of laparoscopic palliative re-

section (LS) in patients with incurable but asymptomatic

stage IV colorectal cancer.

Since the results of large randomized trials were pub-

lished, demonstrating the safety and equivalency of LS to

OS, LS has been accepted as a valid option for patients with

colorectal cancer8-12). LS was shown to contribute to im-

proved early postoperative recovery, with no disadvantages

to cancer-related survival. These benefits might play an im-

portant role in patients with stage IV colorectal cancer.

However, few reports have addressed the role of LS in pa-

tients with stage IV colorectal cancer.

Therefore, we analyzed the short- and long-term outcomes

of palliative laparoscopic resection of primary colorectal

cancers for patients with incurable, asymptomatic stage IV

colorectal cancer. Perioperative and long-term outcomes

were compared between the LS group and the OS group in

the JSLCS analysis, to assess the feasibility of these proce-

dures from technical and oncological viewpoints.

Methods

This multicenter, retrospective study initiated by 41 mem-

ber institutions of the JSLCS was performed to compare the

short- and long-term outcomes of patients with stage IV col-

orectal cancer undergoing palliative LS with those of pa-

tients undergoing conventional OS. The research ethics com-

mittees of all participating institutions approved this study.

Demographic and clinicopathological data were collected

retrospectively from consecutive patients as follows: operat-

ing time, blood loss, conversion to OS, intraoperative com-

plications, residual tumor sites, tumor pathology, chemo- or

radiotherapy, postoperative complications, length of hospital

stay, and survival time. The participating surgeons were

skilled in OS, with each having experience of >100 OS

cases, and most (32 of 41) having performed >100 LSs.

Four surgeons had performed <30 LSs, and two of the four

had performed only OS. Of the 998 patients enrolled be-

tween January 2006 and December 2007, 968 were eligible

for inclusion, and patients undergoing emergency surgery

were excluded. Figure 1 shows the study flowchart. Patients

were assigned to one of two groups, the LS group and the

OS group, based on the surgical approach deemed best by

the surgeon. Also excluded were asymptomatic patients,

those who underwent primary tumor resection along with re-

section of the metastatic site, and those scheduled at the

time of the primary resection to undergo metastasectomy as

a second operation (Figure 1).

Ultimately, data were analyzed for 106 LS group patients

and 292 OS group patients. Preoperative patient comorbidity

was assessed with the American Society of Anesthesiologists

(ASA) fitness score13). Patient-related data from the case re-

port forms were entered into the study database, and short-

and long-term outcomes were subsequently assessed.

Definitions and symptoms

Because we defined symptom-related criteria relating to

colorectal tumor as those indicative of anemia (hemoglobin

<9 mg/L) and intestinal stricture (inability to advance the

colonoscope to the oral side due to the colorectal tumor) in
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Table　1.　Patient Demographics.

Open (n=292) Laparoscopic (n=106) P value

Age (yrs, mean and range) 64.1 (26-95) 63.7 (40-87) 0.905

Sex ratio (male:female) 182/110 63/43 0.5597

Body mass index (kg/m, mean and range) 22.1 (13.6-42.1) 22.2 (17.2-28.7) 0.6417

Procedure

Right colectomy 86 (29.5%) 25 (23.6%)

Left colectomy 35 (12.0%) 14 (4.8%)

Transverse colectomy 15 (5.1%) 3 (2.8%)

High anterior resection 49 (16.8%) 35 (33.0%)

Low anterior resection 50 (17.1%) 21 (19.9%)

AP resection 24 (8.2%) 5 (4.7%)

Hartmann’s 22 (7.5%) 3 (2.8%)

Others 11 (3.8%) 0

ASA classification

ASA I 147 (50.3%) 54 (50.9%)

ASA II 123 (42.1%) 49 (46.2%)

ASA III 18 (6.2%) 2 (1.9%)

ASA IV 0 0

Not available 4 (1.4%) 1 (0.9%)

Prior abdominal surgery (%) 62 (21.2%) 32 (30.2%) 0.862

Incurable metastasis

Liver 212 (72.6%) 67 (63.2%)

Lung 80 (27.4%) 33 (31.1%)

Peritoneum 80 (27.4%) 5 (4.7%)

Lymph node 58 (19.9%) 15 (14.2%)

Local 2 (0.7%) 1 (0.9%)

Others 6 (2.1%) 5 (4.7%)

Pathological findings

Depth 0.420

T2/3/4a [MP SE (A)] 259 97

T4b [SI (AI)]  33  9

pN stage 0.002

Positive 259 81

Negative  33 25

ASA, American Society of Anesthesiologists; A, AI, pN, node stage; SE, tumor with serosal invasion; SI, tumor 

with adjacent organ invasion

our previous study6), we defined asymptomatic eligible pa-

tients as those who, at a minimum, did not present with

tumor-related anemia and intestinal stricture.

Statistical analyses

Data were compared between the LS and OS groups. We

used the Chi square test to analyze differences in categorical

variables including such clinicopathological factors as post-

operative length of hospital stay and postoperative complica-

tions, whereas Fisher’s exact test and the Student t-test were

used as needed to analyze differences in continuous vari-

ables. We used the Kaplan-Meier method to plot overall sur-

vival curves as measured from the day of surgery and the

log-rank test for comparisons. Statistical significance was

considered at a p-value <0.05. We used JMP software (SAS

Institute Inc., Cary, NC, USA) for all statistical analyses.

Results

Demographics and surgical procedures

As palliative surgery for asymptomatic, incurable stage IV

tumors, colorectal OS was carried out in 292 patients,

whereas 106 patients received colorectal laparoscopic resec-

tion. Patient demographic data are summarized in Table 1.

Excluded from this study were patients who underwent

emergency surgery and those with stage IV disease who

could not undergo resection (i.e., those in whom palliative

bypass or a proximal diverting ostomy were performed). In

both groups, metastases to the liver were the most com-

monly incurable metastatic sites, with metastases to the lung

being the second most commonly incurable sites. Resection

procedures and ASA classification were not significantly dif-

ferent between the LS and OS groups. The number of pa-

tients with pathologically positive nodes was higher for the

OS group than for the LS group but not significantly so.
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Table　2.　Results of Open and Laparoscopic Techniques.

Open (n=292) Laparoscopic (n=106) P value

Operative time (mean, minutes) 188 (40-615) 322 (63-650) <0.0001

Estimated blood loss (mean, ccs) 265.15 (4-2890) 119.5 (0-3220) 0.001

Transfusions 29 7 0.031

Conversion - 14 (13.2%)

Time to solid food intake (mean, days) 3.6 (1-42) 1.9 (1-20) <0.0001

Postoperative length of stay (mean, days) 20.1 (5-142) 18 (6-77) <0.0001

Mortality  2 0 0.393

Morbidity

Anastomotic leakage  6 3 0.646

Abscess  2 1 0.792

Wound infection 18 8 0.687

Bacterial enteritis  1 0 0.546

Ileus 21 5 0.377

Others 15 2 0.156

Total 63 (21.6%) 19 (17.9%) 0.426

Blood analysis

Leukocyte count

Day 1 (mean, ×109/L) 18,600 (2,900-23,200) 8,810 (1,200-20,100) 0.002

C-reactive protein

Day 1 (mean, mg/dL) 7.3 (0.06-26.2) 6.7 (1.1-26.8) 0.095

Table　3.　Postoperative Chemotherapy.

Open (n=292) Laparoscopic (n=106) P value

Chemotherapy performed 247 (84.6%) 99 (93.4%) 0.02

Treatment regimen (1st line)

FOLFOX 119 (48.2%) 54 (59.0%)

FOLFIRI 14 (5.7%) 7 (7.1%)

SOX 0 2 (2.0%)

IFL 6 (2.4%) 1 (1.0%)

LV/5FU 4 (1.6%) 2 (2.0%)

UFT/Uzel 25 (10.1%) 10 (10.1%)

TS-1 13 (5.3%) 2 (2.0%)

FOLFOX+molecular targeted agent 17 (6.9%) 5 (5.1%)

FOLFIRI+molecular targeted agent 2 (0.81%) 0

SOX+molecular targeted agent 1 (0.4%) 0

Others 46 (18.6%) 16 (16.2%)

Interval from operation to chemotherapy (mean, days) 28 (8-384) 27 (9-772) 0.68

Perioperative outcomes of OS and LS

Short-term outcomes and pathological findings of the two

groups are listed in Table 2. Fourteen (13.2%) patients in

the LS group were converted to OS for reasons including tu-

mor fixation attributed to primary progression in nine pa-

tients, massive peritoneal dissemination in two, adhesions in

two, and remarkable lymph node metastasis in one. There

were also significant differences between the OS and LS

groups for the mean values of operative time (188 vs. 322

min), estimated blood loss (265.15 vs. 119.5 cm3), time to

solid intake (3.6 vs. 1.9 days), postoperative length of hospi-

tal stay (20.1 vs. 18 days), and leukocyte count on day 1

(18.6 vs. 8.81 × 109/L). Postoperative complications were

present in 63 (21.6%) OS group patients and in 19 (17.9%)

LS group patients, and overall complications were not sig-

nificantly different between the two groups.

Postoperative chemotherapy and rates of overall survival
following LS and OS

Postoperative treatment regimens are summarized in Table

3. Postoperative chemotherapy was administered in 247

(84.6%) OS group patients and in 99 (93.4%) LS group pa-

tients. A significantly greater number of patients underwent

chemotherapy in the LS group than in the OS group. Pa-

tients in the OS group were treated with FOLFOX (n=119),

FOLFIRI (n=14), SOX (n=0), IFL (n=6), LV/5FU (n=4),

UFT/Uzel (n=25), TS-1 (n=13), FOLFOX + a molecular tar-

geted agent (n=17), FOLFIRI + a molecular targeted agent

(n=2), and SOX + a molecular targeted agent (n=1), whereas
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Figure　2.　Kaplan-Meier estimates of overall survival of the stage IV colorectal cancer pa-

tients in the laparoscopic surgery group and open surgery group.

patients in the LS group were treated with FOLFOX (n=54),

FOLFIRI (n=7), SOX (n=2), IFL (n=1), LV/5FU (n=2),

UFT/Uzel (n=10), TS-1 (n=2), and FOLFOX + a molecular

targeted agent (n=5). There were no significant differences

between the two groups in the chemotherapy treatments

given and the time from surgery to initiating postoperative

chemotherapy. The respective median survival times and

rates of 2-year survival were 24.5 months and 62.8% for the

LS group and 23.9 months and 50.0% for the OS group.

Overall survival was significantly longer for the LS group

compared with that for the OS group (p=0.0357) (Figure 2).

Discussion

In Japan, as in the USA, around 20% of patients with col-

orectal cancer also have metastatic disease at their initial di-

agnosis1,14). Despite major progress in systemic chemotherapy

that offers new therapeutic options and improves the overall

survival of these patients, the 5-year overall survival rates in

Japan and the USA are still only 18.8% and 13%, respec-

tively1,14). Thus, the quality of life of these patients with a

very poor prognosis needs to be sustained, and chemother-

apy must be smoothly initiated and carried out. Whether it

is best to resect the primary growth first and then perform

systemic chemotherapy for stage IV colorectal cancer pa-

tients remains unclear. However, palliative resection of the

primary growth is performed in most of these patients, on

the basis of several reports that have shown improvement in

the long-term effects of palliative bowel resection3-5). Despite

the lack of reliable evidence demonstrating the benefit for

laparoscopic primary resection for patients with stage IV

colorectal cancer, the number of laparoscopic resections has

been rising in recent years. In this study, we evaluated the

safety and efficacy of LS for patients with asymptomatic, in-

curable stage IV colorectal cancer, after previously evaluat-

ing these factors in symptomatic patients with incurable

stage IV disease6). Although there are limitations in fully de-

scribing symptom criteria, we defined asymptomatic to

mean no presentation of anemia or intestinal stricture, as de-

tailed above.

In general, the use of laparoscopy in patients with curable

colorectal cancer is accepted, because of the significant pe-

rioperative benefits to patients, as indicated by several ran-

domized trials8-12). Unfortunately, whether laparoscopic pro-

cedures are best for patients with stage IV colorectal cancer,

regardless of their symptoms, is unclear. To the best of our

knowledge, although several previous reports evaluated the

differences in clinical outcomes between LS and OS treat-

ments for patients with incurable stage IV colorectal cancer,

symptoms were not considered; therefore, we believe this is

the first study to evaluate short- and long-term outcomes

following palliative LS of the primary tumor for patients

with asymptomatic, incurable stage IV colorectal cancer

compared with those for OS.

Short-term outcomes appeared to be more favorable for

the patients who underwent palliative LS than for those who

underwent conventional OS. The postoperative length of

hospital stay was shorter for the LS group than that for the

OS group (p=0.024). Although 63 (21.6%) OS group pa-

tients and 19 (17.9%) LS group patients experienced postop-

erative complications, the difference between groups was not

significantly different. The beneficial effects of palliative LS

on short-term outcomes found in present study were almost

equivalent to those reported in previous large randomized
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trials of laparoscopic curative resection of colorectal cancers.

More patients in the LS group (99, 93.4%) underwent

postoperative chemotherapy than those in the OS group

(247, 84.6%), and the difference was significant (p=0.02).

Postoperative chemotherapy was not performed in either

group due to comorbidities, advanced age (>75 years), and

the patient’s wish. The time from surgery to the beginning

postoperative chemotherapy was not different between the

two groups. Almost all patients in this study were treated

with new forms of systemic chemotherapy comprising mod-

ern combination regimens, and the between-group difference

in regimens was not statistically significant.

The respective median survival times and rates of 2-year

survival were 24.5 months and 60% for the LS group and

23.9 months and 50.0% for the OS group. The overall sur-

vival rate was significantly longer for the LS group than for

the OS group (p=0.007). So, far, the prognostic factors for

incurable stage IV cancer shown by several studies include

ASA classification, performance status, white blood cell

count, chemotherapy regimen, and the number of metastatic

organs5,15-17). The differences in ASA classifications, chemo-

therapy regimens, and the number of metastatic organs be-

tween the groups in the present study were not significant.

We think that there are two possible reasons for the better

overall survival of the LS versus that of the OS group. First,

the rate of pathologically positive nodes was less for the LS

group than that for the OS group (p=0.002), and, second,

more than twice as many LS group patients underwent post-

operative chemotherapy than OS group patients (p=0.02).

The present study showed an association between laparo-

scopic palliative resection (LS) and improved early postop-

erative recovery, along with no disadvantages for long-term

outcomes in comparison with open resection. In this retro-

spective cohort study, surgeons dictated the choice of opera-

tive procedure, and, thus, the most important limitation of a

study of this type is selection bias. A better method to

evaluate the efficacy of LS versus OS is the randomized,

controlled study. To establish treatment choices for patients

with asymptomatic, incurable stage IV colorectal cancer, ad-

ditional studies should be performed to assess the usefulness

of LS compared to OS in improving surgical outcomes.
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