
Abstract. Background/Aim: We performed a retrospective
multi-center cohort analysis to compare the outcomes of
laparoscopic surgery vs. open surgery for obstructive colon
cancer. Patients and Methods: A total of 455 patients with colon
cancer with ileus underwent surgery at Yokohama City
University Hospital and four related institutions from April
2000 to March 2016. Results: There were 414 cases in the open
surgery group and 41 cases in the laparoscopic surgery group
with no marked differences in the gender or age. The
postoperative complication rate, according to the Clavien-
Dindo classification, was lower in the laparoscopic group
compared to the open surgery group. The postoperative hospital
stay was 16 days in the open surgery group and 9 days in the
laparoscopic surgery group (p=0.004). Among the various
factors examined, the operation approach was identified as a
statistically significant independent risk factor for postoperative
complications (p=0.015). Conclusion: Preoperative treatment
for colon cancer with ileus and elective laparoscopic surgery
are thought to be useful for achieving curative treatment,
avoiding colostomy, and shortening the length of hospital stay.

Colorectal cancer (CRC) remains the third most common
cause of mortality and cancer-specific cause of death
worldwide (1). It has been reported that 10%-29% of colon
cancer have bowel obstruction (2-4). Emergency surgery,

such as Hartmann’s procedure or palliative diverting
colostomy construction, is usually performed for obstructive
CRC because of the high mortality rate of 10% to 28% and
the high incidence of postoperative complications (5).

Laparoscopic-assisted colectomy is an established
minimally invasive procedure first reported in 1991.
However, in many cases with ileus, conventional open
surgeries are often performed, due to the narrowness of the
intraperitoneal working space and the risk of injuring the
dilated intestinal tract during laparoscopic manipulation.
Since local lesions with occlusion are often of an advanced
stage and bulky, subsequent laparoscopic resection of tumors
may be associated with increased technical difficulty, leading
to increased rates of morbidity and conversion. 

Recently, it has become possible to preoperatively
decompress the intestinal tract using a transanal tube and
perform elective surgery as a bridge to surgery without reducing
the quality of life using a colonic stent for obstructive CRC.
However, whether or not temporary bowel decompression by
preoperative treatment, such as with a colonic stent and ileus
tube, allows patients with colonic obstruction to undergo
laparoscopic resection safely remains unclear. 

In this study, we performed a retrospective multi-center
cohort analysis to compare the outcomes of laparoscopic
surgery vs. open surgery for obstructive colon cancer and
evaluate the safety and usefulness of laparoscopic colectomy
with preoperative decompression treatment.

Patients and Methods

Patients. This retrospective multi-center study was performed using
data from a prospectively maintained database of patients with
colon obstruction undergoing colorectal cancer surgery at the
Yokohama City University, Department of Surgery, and its affiliated
institutions between April 2008 and March 2018. 

Surgical procedure. According to the guidelines of the 2016 Japanese
Society for Cancer of the Colon and Rectum (6), radical colectomy
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and lymph node resection were performed. Hand-sewn functional end-
to-end anastomosis was performed according to the tumor location. 

Definition of postoperative surgical complications. Postoperative
surgical complications were retrospectively determined from the
patients’ records according to the Clavien-Dindo classification (7). 

Evaluations and statistical analyses. The patients were divided into
a laparoscopic-assisted surgery group and open surgery group.
Pearson’s chi-square test or Fisher’s exact test was used to compare
the baseline characteristics between the two groups. The risk factors
for morbidity were analyzed by binominal logistic regression.
Linear regression models were fitted to the multivariate analysis. p-
Values of <0.05 were considered statistically significant. 

The IBM SPSS (version 21.0; SPSS Inc., Chicago, IL, USA)
software package was used for all statistical analyses. This study
was approved by the Institutional Review Board of each institution.

Results

Patients. We evaluated 455 patients in the present study.
Table I shows the clinicopathological characteristics of the

patients. There were 414 cases in the open surgery group and
41 cases in the laparoscopic surgery group. The patients’
ages ranged from 37-99 years (median: 73 years), and 235
patients were male while 219 were female. There was no
marked difference in the body mass index between the two
groups or in the American Society of Anesthesiologists
physical status (ASA-PS) or Eastern Cooperative Oncology
Group- Performance Status (ECOG-PS), although the
laparoscopic surgery group patients were overall in a better
condition than those in the open surgery group. 

The surgical findings are shown in Table II. The
laparoscopic surgery group showed a significantly longer
surgery duration than the open surgery group (188 vs. 153
min, p=0.007) but significantly less blood loss (10 vs. 100
ml; p<0.001). In addition, the laparoscopic surgery group
showed more cases of curative resection, although the
difference was not statistically significant (82.5% vs. 70.0%,
p=0.096), and more lymph nodes were dissected than in the
open surgery group (23 vs. 17; p=0.004). Preoperative
treatment for ileus (ileus tube: 112 cases, nasogastric tube: 2

Table I. Demographic and clinicopathological factors.

All cases Open Laparoscopic

Number % Number % Number % p-Value

Age(year) 0.914
<70 174 38.2 158 38.2 16 39.0
≥70 281 61.8 256 61.8 25 61.0

Gender 0.216
Male 235 51.8 210 50.8 25 61.0
Female 219 48.2 203 49.2 16 39.0

BMI 0.338
<22 211 56.4 185 55.6 26 63.4
≥22 163 43.6 148 44.4 15 36.6

ASA-PS 0.047
1-2 308 72.1 273 70.7 35 85.4
3-4 119 27.9 56 29.3 6 14.6

ECOG-PS <0.001
0 116 47.3 113 42.4 29 72.5
1-3 129 52.7 118 57.6 11 27.5

Location 0.563
Ascending 143 31.4 128 30.9 15 36.6
Transverse 72 15.8 68 16.4 4 9.8
Descending 60 13.2 56 13.5 4 9.8
Sigmoid 180 39.6 162 39.1 18 43.9

Tumor size 0.402
<70 312 76.7 280 76.1 32 82.1
≥70 95 23.3 88 23.9 7 17.9

pT 0.044
0-3 200 47.6 187 49.2 13 32.5
4 220 52.4 193 50.8 27 67.5

pN 0.819
Negative 192 46.7 174 46.9 18 45.0
Positive 219 53.3 197 53.1 22 55.0

Numbers in bold indicate statistically significant differences.



cases, colonic stent: 28 cases) was performed more
frequently in the laparoscopic surgery group than in the open
surgery group (51.2% vs. 35.6%, p=0.049)

Short-term outcomes. Table III shows the clinical short-term
outcomes. The rate of colostomy was significantly lower in
the laparoscopic surgery group than in the open surgery
group (5.0% vs. 24.8%, p=0.005). The postoperative
complication rate was lower in the laparoscopic surgery
group in all cases with a Clavien-Dindo classification than
in the open surgery group. The postoperative hospital stay
was significantly shorter in the laparoscopic surgery group
than in the open surgery group (9 vs. 16 days, p=0.004).

Risk factors for surgical morbidity. The risk factors for
surgical morbidity were analyzed by univariate and
multivariate analyses using the pre- and postoperative
factors. The results are shown in Table IV. Among the factors
examined, the operation approach was identified as a
statistically significant independent risk factor for
postoperative complications (p=0.015).

Discussion

In this multicenter study, we retrospectively analyzed the
clinical safety and technical feasibility of the elective
laparoscopic approach with obstructing colon carcinoma,
including the rate of colostomy, hospital stay, and
postoperative complications. Conventional emergency
Hartmann’s operation and subsequent colostomy closure
carries a high mortality and morbidity rate compared with
elective operations (8). Placing an endoscopic stent for
colonic obstruction can help avoid the need for emergency
surgery and allow elective surgery to be performed. 

Recent studies support the endoscopic placement of a
colonic stent to relieve colonic obstruction (9). Colonic
stents have been shown to be a highly effective and safe
therapy for relieving colonic obstruction with less acute

mortality and morbidity than in patients who undergo
emergent surgical decompression for malignant colonic
obstruction (10-12). In addition, decompression of the
obstructed section of the colon after stent insertion allows
patients to eat, and elective surgery can improve the
nutritional status of patients.

In our study, the laparoscopic surgery group had a
significantly longer operative time and less blood loss than
the open surgery group. In addition, the laparoscopic surgery
group had a higher rate of curative resection, and more
lymph nodes were dissected compared to the open surgery
group. Furthermore, treatment for preoperative colonic
obstruction, such as colonic stent, avoided emergency
surgery and allowed laparoscopic surgery to be scheduled. 

Recently, colonic stents have been used to improve the
safety of laparoscopic-assisted surgery for patients with
obstructing CRC. The endoscopic release of the obstruction
allows for the improvement of the patient’s condition, which
leads to more accurate preoperative staging and safer bowel
preparation (13). The higher rate of lymph node harvest in
the elective endo-laparoscopic group might reflect
suboptimal oncologic surgery in the obstructed colon in an
emergency setting, where surgeons might focus more on
relieving the obstruction than on curing the cancer (14).

In our study, the laparoscopic group achieved better short-
term postoperative results than the open surgery group. The
rate of colostomy and the postoperative hospital stay were
significantly shorter in the laparoscopic surgery group than
in the open group. The reduced rate of permanent stoma
creation in the laparoscopic group may translate to a better
quality of life after surgery and a short hospital stay (15, 16).
In addition, the postoperative complication rate for the
laparoscopic surgery group was significantly lower than that
for the open surgery group. Some studies have achieved
similar results. Stipa et al. (17) have reported that the
morbidity in the open surgery group was significantly higher
than that in the laparoscopic-assisted surgery group, and
Cheung et al. (18) have reported that primary anastomosis
was possible in all elective laparoscopic surgery patients,
including four cases of temporary ileostomy.
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Table II. Operative results.

Open Laparoscopic p-Value
n=414 n=41

Operation time (min) 153 (57-415) 188 (85-307) 0.007
Intraoperative bleeding (g) 100 (5-2500) 10 (0-371) <0.001
Lymph node dissection 244/160 11/30 <0.001
(D2/D3)

Number of dissected LN 17 (0-67) 23 (1-77) 0.004
Emergency operation 85 (20.5%) 0 (0%) 0.001
Preoperative  treatment 129 (35.6%) 21 (51.2%) 0.049
Curability (R0 or 1/R2 ) 33/7 (82.5%) 282/121 (70.0%) 0.096

Numbers in bold indicate statistically significant differences.

Table III. Short-term outcomes.

Open Laparoscopic p-Value
n=414 n=41

Hospital stay 16 (7-206) 9 (5-27) 0.001
Colostomy 101 (24.8%) 2 (5.0%) 0.005
Complications (Grade I) 158 (38.2%) 6 (14.6%) 0.003
Complications (Grade II) 111 (26.8%) 4 (9%) 0.017
Complications (Grade III) 59 (14.3%) 1 (2.4%) 0.033

Numbers in bold indicate statistically significant differences.



Special attention is required when interpreting the current
results, as there are some potential limitations associated
with this study. First, this was a retrospective study. Our
findings may therefore have been observed merely by chance
in this series. Second, there may have been selection bias in
the present study. Inexperienced surgeons or institutions
might have avoided performing laparoscopic-assisted surgery
in certain patients. Third, there was a time bias in this study,
as the data were collected at institutions between 2008 and
2018. The surgical procedures and perioperative care might
have changed over this period. Fourth, because the present
study only analyzed on Eastern cohort, further studies should
focus on a Western cohort. Given these limitations, the
current results should be validated by another study.

In conclusion, laparoscopic-assisted colectomy with
proper preoperative obstruction release for obstructing
colonic carcinoma is safe and feasible. Compared with the
open approach, the patients in our laparoscopic-assisted
surgery group suffered less blood loss, avoided colostomy,
and achieved a shortened hospital stay and possibly a lower
morbidity rate.
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Table IV. Uni- and Multi-variate Cox proportional hazards analysis of clinicopathological factors for complications.

Univariate analysis Multivariate analysis

Hazard ratio 95%CI p-Value Hazard ratio 95%CI p-Value

Gender 0.985-2.113 0.060 0.712-2.613 0.447
Female 1 1
Male 1.449 1.241

Age 0.731-1.675 0.631
<70 1
≥70 1.107

Location 0.722-1.554 0.77
Left side 1
Right side 1.059

pT 0.780-1.730 0.462
1-3 1
4 1.161

pN 0.774-1.728 0.478
Negative 1
Positive 1.157

ECOG-PS 0.917-2.754 0.099 0.779-2.418 0.275
0 1 1
1-3 1.589 1.372

Operation 1.481-8.753 0.005 1.269-9.300 0.015
Laparoscopic 1 1
Open 3.600 3.436

Numbers in bold indicate statistically significant differences.
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