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Purpose: The prognostic factors in obstructive colon cancer have not been clearly identified. We aimed to
identify the prognostic factor to establish optimal treatment strategy in obstructive colon cancer.

Methods: Patients who underwent surgery for primary colon cancer in stages II and III with symptomatic
obstruction from 2004 to 2010 in six hospitals were retrospectively collected. Clinicopathological and
surgical outcomes were compared between stent insertion and emergent surgery group. Multiple regression
analysis and survival curve analysis were used to identify the prognostic factors in symptomatic
obstructive colon cancer.

Results: Among 210 patients, 168 patients (80.0%) underwent stent insertion followed by surgery and 42
patients (20.0%) underwent emergent surgery. Laparoscopic approach (55.4% vs. 23.8%, p < 0.001) and
adequate lymph node (LN) harvest (=12) (93.5% vs. 69.0%, p < 0.001) were significantly higher in stent
insertion group. In multiple regression analysis, emergent surgery (hazard ratio [HR], 2.153; 95% confidence
interval [CI], 1.031-4.495), vascular invasion (HR, 6.257; 95% CI, 2.784-14.061), and omitting adjuvant
chemotherapy (HR, 3.107; 95% CI, 1.394-6.925) were independent poor prognostic factors in 5-year overall
survival, and N stage (N1: HR, 3.095; 95% ClI, 1.316-7.284; N2: HR, 4.156; 95% CI, 1.671-10.333) was the only
poor prognostic factor in 5-year disease-free survival.

Conclusion: In symptomatic obstructive colon cancer, emergent surgery, N stage, vascular invasion, and
omission of adjuvant chemotherapy were independent poor prognostic factors. Stent insertion is suggested
as the initial treatment for symptomatic obstructive colon cancer, and adjuvant chemotherapy is
recommended, especially when vascular invasion or LN metastasis is confirmed.
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Prognostic factors in symptomatic obstructive colon cancer

INTRODUCTION

Obstruction is one of the complications occurring in colon
cancer, and up to 29% of colon cancers present with symptom-
atic obstruction, resulting in poor prognosis [1]. Symptomatic
obstruction needs emergent management because of the risk of
bowel perforation or peritonitis. In general, there are two treat-
ment options for obstructive colon cancer; emergent surgical
procedure with or without anastomosis and bridge-to-surgery
following self-expanding metallic stent (SEMS) insertion [2,3].
Although some guidelines have recently been established for
obstructive colon cancer, whether to perform SEMS insertion or
emergent surgery remains controversial [4-7]. Recently, several
studies have shown that the long-term outcome in SEMS inser-
tion is comparable to that of emergent surgery, but the choice
of treatment is still not clear because the prognostic factors of
obstructive colon cancer have not been verified yet [8-12]. Identi-
fying the prognostic factors is required to predict the long-term
outcome and determine the treatment strategy. However, there
are relatively few studies about prognostic risk evaluation includ-
ing treatment strategies for obstructive colon cancer. The present
study aimed to analyze the poor prognostic factors including
both pathologic outcomes and treatment strategies in symptom-
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atic obstructive colon cancer.

MATERIALS AND METHODS
Patient selection and study design

Flow diagram of patient selection is demonstrated in (Fig. 1).
Patients who underwent curative resection for stage II, III colon
cancer from January 2004 to December 2010 in the Catholic
University of Korea Medical Center (Seoul St. Mary’s Hospital,
Yeouido St. Mary’s Hospital, Incheon St. Mary’s Hospital, St.
Vincent’s Hospital, Uijeongbu St. Mary’s Hospital, and Daejeon
St. Mary’s Hospital) were retrospectively reviewed with medical
records. A total of 1,785 patients were identified. We excluded
1,451 patients without colonic obstruction, 63 patients who had
colonic obstruction without clinical symptom, 40 patients with
evidence of perforation, and 21 patients with inadequate medical
information were excluded. In final, 210 patients with symptom-
atic obstructive colon cancer were finally enrolled in the study.
All patients were followed up with routine laboratory tests, imag-
ing evaluation including chest and abdomen computed tomogra-
phy (CT), and annual colonoscopy. The follow-up was completed
in December 2015.

1,785 Patients with colon cancer underwent curative
resection in the Catholic University of Korea Medical Center
from 2004 to 2010

625 from Seoul St. Mary's Hospital
279 from Yeouido St. Mary’s Hospital
253 from Incheon St. Mary’s Hospital
408 from St. Vincent’s Hospital

180 from Uijeongbu St. Mary's Hospital
40 from Daejeon St. Mary’s Hospital

A 4

1,512 Excluded
1,451 No obstruction
21 Inadequate medical record

h 4

313 Patients with obstructive colon cancer

A 4

103 Excluded
63 Asymptomatic obstruction
40 Obstruction with perforation

210 Patients with symptomatic obstructive colon cancer

A 4 A 4

Fig. 1. Flow chart of patient’s selection

168 SEMS insertion

42 Emergent surgery

in symptomatic obstructive colon cancer.
SEMS, self-expanding metallic stent.
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Table 1. Clinicopathological characteristics and surgical outcomes of symptomatic obstructive colon cancer

Chang Hwan Kim et al.

Variable Total SEMS insertion Emergent surgery p value

Patient 210 (100) 168 (80.0) 42 (20.0)

Age (yr) 0.010
<65 92 (43.8) 81(48.2) 11 (26.2)
>65 118 (56.2) 87 (51.8) 31(73.8)

Sex 0.534
Male 111 (52.9) 87 (51.8) 24 (57.1)
Female 99 (47.1) 81(48.2 18 (42.9)

Comorbidity 0.622
No 180 (85.7) 145 (86.3) 35 (83.3)
Yes 30(14.3) 23(13.7) 7(16.7)

Tumor location <0.001
Right sided 46 (21.9) 27 (16.1) 19 (45.2)
Left sided 164 (78.1) 141 (83.9) 23 (54.8)

Stent procedure
Clinical success 155 (92.3)
Clinical failure 13 (7.7)

Surgical approach <0.001
Laparoscopic 103 (49.0) 93 (55.4) 10 (23.8)
Conventional 107 (51.0) 75 (44.6) 32 (76.2)

Combined resection 0.303
No 176 (83.9) 143 (85.1) 33 (78.6)
Yes 34(16.2) 25(14.9) 9(21.4

Stoma formation 0.240
No 190 (90.5) 154 (91.7) 36 (85.7)
Yes 20(9.5) 14(8.3) 6 (14.3)

T stage” 0.643
3 175(83.3) 141 (83.9) 34(81.0)
4 35(16.7) 27 (16.1) 8(19.0)

N stage 0.046
0 95 (45.2) 70 (41.7) 25 (59.5)
1 63 (30.0) 53 (31.5) 10 (23.8)
2 52 (24.8) 45 (26.8) 7(16.7)

TNM stage” 0.038
Il 95 (45.2) 70 (41.7) 25 (59.5)
[ 115 (54.8) 98 (58.3) 17 (40.5)

LN harvest <0.001
>12 186 (88.6) 157 (93.5) 29 (69.0)
<12 24 (11.4) 11 (6.5) 13(31.0)
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Table 1. Continued
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Variable Total SEMS insertion Emergent surgery p value
Histologic type 0.190
Well/moderate 176 (83.9) 138 (82.1) 38 (90.5)
Poor/Muc/Sig 34(16.2) 30(17.9) 4(9.5)
Vascular invasion 0.630
No 191 (91.0) 152 (90.5) 39 (92.9)
Yes 19.(9.0) 16 (9.5) 3(7.1)
Lymphatic invasion 0.188
No 96 (45.7) 73 (43.5) 23(18.1)
Yes 114 (54.3) 95 (56.5) 19 (45.2)
Perineural invasion 0.143
No 140 (66.7) 108 (64.3) 32 (76.2)
Yes 70(33.3) 60 (35.7) 10 (23.8)
Adjuvant chemotherapy 0.006
Yes 163 (77.6) 137 (81.5) 26 (61.9)
No 47 (22.4) 31(18.5) 16 (38.1)
Recurrence 0.755
No 154 (73.3) 124 (73.9) 30 (71.4)
Yes 56 (26.7) 44.(26.2) 12 (28.6)

Data are expressed as number (%).

SEMS, self-expanding metallic stent; LN, lymph node; Muc, mucinous adenocarcinoma; Sig, signet-ring cell carcinoma.

No T1, T2 stage were presented. "No stage | was presented.

Patients’” data were collected from each hospital’s colon cancer
patient registry including the demographic and clinicopathologi-
cal characteristics, surgical outcomes, recurrence, and survival
records. Patients were divided into two groups based on the ini-
tial treatment modality for the comparison analysis; SEMS inser-
tion and emergent surgery.

The HANARO stent (M.I. Tech Corp., Ltd., Seoul, Korea) or
the Niti-S stent (Taewoong Medical, Corp., Ltd., Gimpo, Korea)
were used in all cases of SEMS insertion. Whether to perform
SEMS insertion or emergent surgery was decided by each sur-
geon in consultation with an endoscopist. Complications such as
perforation, stent expansion, and resolution of the bowel disten-
sion were checked serial plain abdominal films after the SEMS
was inserted. Mechanical bowel preparation before surgery was
performed if SEMS insertion was successful.

Oncological long-term outcomes were compared between two
groups. The primary outcomes were 5-year overall survival (OS)
and 5-year disease-free survival (DFS). The OS was defined as the
time interval from the date of operation to the date of expire or
last visit to the clinic. The DFS was defined as the time interval
from the date of operation to the date of confirmation of can-

cer recurrence or last visit to the clinic. Subsequently, subgroup
analysis in stages IT and III colon cancer, respectively.

Definitions

We defined symptomatic obstructive colon cancer as pathologi-
cal confirmation of adenocarcinoma with clinical symptom
of obstruction (abdominal distention, pain, tenderness, and no
stool passage) and radiological finding of obstruction in CT scan
or endoscopic finding of obstruction with failure of passing
through tumor lesion. The right colon was defined as the cecum,
ascending colon, hepatic flexure colon, and transverse colon,
while the left colon was defined as the splenic flexure colon, de-
scending colon, sigmoid colon, and rectosigmoid colon above the
peritoneal reflection. The clinical success of SEMS insertion was
defined as performing mechanical bowel preparation following
the resolution of bowel distension. On the other hand, clinical
failure was defined as the inability to perform bowel preparation
due to unresolved obstruction and bowel perforation that oc-
curred during or immediately after stent insertion.

WWWw.e-jmis.org
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Statistical analysis

The comparison for categorical variables was analyzed with the
chi-square or Fisher exact test. The univariate prognostic signifi-
cance of variables was determined using the Cox proportional
hazard model. Variables resulted as significantly related to the
survival rate in univariate analysis were consequently explored
in multivariate analysis employing the Cox multiple regression
model. Survival analyses were calculated using the Kaplan-Meier
method and comparisons of survival curves were performed us-
ing the log-rank test. Significant value was defined as a p value
less than 0.05. All statistical analyses were performed using IBM
SPSS for Windows (version 24.0; IBM Corp., Armonk, NY, USA).

RESULTS

A total of 210 patients were included in this study. The median
follow-up duration was 44 months with interquartile range of 17
to 61 months. The clinicopathological characteristics and surgi-
cal outcomes were compared in two groups and summarized in
Table 1. The mean age of the patients was 65.8 + 12.4 years and
male-to-female ratio was 1.1:1. Among 210 patients, 168 patients
(80.0%) were initially treated with SEMS insertion followed by
elective surgery and 42 patients (20.0%) were treated with emer-
gent surgery. Clinical success rate of SEMS insertion was 92.3%,
and the failure of SEMS insertion were observed in 13 patients
(7.8%). The bowel decompression after SEMS insertion was done
in all cases. Older age (51.8% vs. 73.8%, p = 0.001) was associated
with emergent surgery group. The rate of left-sided colon can-
cer (83.9% vs. 54.8%, p < 0.001), laparoscopic approach (554% vs.
23.8%, p < 0.001), and adequate lymph node (LN) harvest num-
ber more than 12 (93.5% vs. 69.0%, p < 0.001) were significantly
higher in SEMS insertion group than emergent surgery group. In
pathological finding, N stage (N1, 31.5% vs. 23.8%; N2, 26.8% vs.
16.7%; p = 0.046) and TNM stage (stage III, 58.3% vs. 40.5%; p =
0.038) were significantly higher in SEMS insertion group, where-
as T stage, histologic type, vascular invasion, lymphatic invasion,
and perineural invasion showed no significant difference. The
rate of adjuvant chemotherapy (81.5% vs. 61.9%, p = 0.006) was
significantly higher in SEMS insertion group, but the recurrence
rate was similar in both groups.

The outcomes of the univariate and multivariate analyses that
were conducted to identify significant prognostic factors for OS
and DFS in symptomatic obstructive colon cancer were demon-
strated in Table 2 and 3, respectively. In terms of OS, emergent
surgery (hazard ratio [HR], 2.176; 95% confidence interval [CI],
1.088-4.354; p = 0.028), vascular invasion (HR, 3.944; 95% CI,
1.901-8.182; p < 0.001), and omitting adjuvant chemotherapy (HR,
2.462; 95% CI, 1.208-5.020; p = 0.013) were poor prognostic factors
in univariate analysis. In multivariate analysis, emergent surgery
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(HR, 2.153; 95% CI, 1.031-4.495; p = 0.041), vascular invasion (HR,
6.257; 95% ClI, 2.784-14.061; p < 0.001), and omitting adjuvant che-
motherapy (HR, 3.107; 95% CI, 1.394-6.925; p = 0.006) were cor-
relatively found to be poor prognostic factors. In terms of DFS, N
stage (N1: HR, 3.112; 95% CI, 1.490-6.498; p = 0.003; N2: HR, 4.862;
95% CI, 2.389-9.896; p < 0.001), vascular invasion (HR, 3.102; 95%
CI, 1.602-6.005; p = 0.001), lymphatic invasion (HR, 2.397; 95% CI,
1.342-4.282; p = 0.003), and perineural invasion (HR, 1.811; 95%
CI, 1.069-3.071; p = 0.027) were poor prognostic factors in uni-
variate analysis. In multivariate analysis, N stage (N1: HR, 3.095;
95% CI, 1.316-7.284; p = 0.010; N2: HR, 4.156; 95% CI, 1.671-10.333;
p =0.002) was the only poor prognostic factor.

Subgroup univariate analysis of OS and DFS in stage II and
stage III were represented in Supplementary Table 1 and 2, re-
spectively, and multivariate analyses of subgroups were sum-
marized in Table 4. In stage II colon cancer, omitting adjuvant
chemotherapy was the independent poor prognostic factor (HR,
3.133; 95% CI, 1.013-9.689; p = 0.047) for OS. In stage III colon
cancer, LN harvest less than 12 (HR, 5.166; 95% CI, 1.471-18.141; p
= 0.010) and vascular invasion (HR, 4.790; 95% CI, 2.064-11.135;
p < 0.001) were found as poor prognostic factors for OS, and
vascular invasion (HR, 4.790; 95% CI, 1.092-4.268; p = 0.027) was
found to be the poor prognostic factor for DES.

Survival analyses using the Kaplan-Meier curve are shown in
(Fig. 2). The survival rate was analyzed using the prognostic fac-
tors defined in multivariate analysis as the dependent variable;
emergent surgery, N stage, vascular invasion, and omitting ad-
juvant chemotherapy. The 5-year OS rates were 85.7% and 71.4%
in SEMS insertion and emergent surgery, respectively (p = 0.024).
In N stage, the 5-year DFS rates were 88.4%, 68.3%, and 53.8% in
NO, NI, and N2, respectively (p < 0.001). The 5-year OS rates in
noninvasion and vascular invasion were 86.4% and 47.4%, respec-
tively (p < 0.001). The 5-year OS rates in performing and omitting
adjuvant chemotherapy were 84.7% and 76.6%, respectively (p =
0.010).

DISCUSSION

In this study, we have identified the prognostic factors for symp-
tomatic obstructive colon cancer. Emergent surgery rather than
SEMS insertion, presence of vascular invasion, and omission of
adjuvant chemotherapy were the prognostic factors to lower the
survival rates, where higher N stage appeared to be the signifi-
cant prognostic factor for recurrence. Regarding SEMS insertion
compared to emergent surgery, laparoscopic approach was more
available and adequate LN dissection was more performed.
When emergent surgery is performed for obstructive colon
cancer, laparotomy is more considered for the reason that se-
vere bowel dilatation is present [11]. Our study also showed that
emergent surgery had a higher rate of laparotomy approach than
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Table 2. Univariate and multivariate analysis of overall survival in symptomatic obstructive colon cancer
) Total® Univariate Multivariate
Variable
(n=210) HR (95% CI) p value HR (95% CI) p value
Age (y)
<65 92 (43.8) Reference
>65 118 (66.2) 1.465 (0.746-2.876) 0.265
Sex
Male 111 (52.9) Reference
Female 99 (47.1) 0.670 (0.343-1.311) 0.242
Initial treatment
SEMS insertion 168 (80.0) Reference Reference
Emergent 42 (20.0) 2.176 (1.088-4.354) 0.028 2.153 (1.031-4.495) 0.041
Tumor location
Right sided 46 (21.9) Reference
Left sided 164 (78.1) 0.806 (0.367-1.771) 0.591
Surgical approach
Laparoscopic 103 (49.0) Reference
Conventional 107 (61.0) 1.366 (0.835-3.193) 0.152
T stage
3 175 (83.3) Reference
4 20(9.5) 1.442 (0.657-3.165) 0.361
N stage
0 95 (45.2) Reference
1 63 (30.0) 1.356 (0.607-3.028) 0.458
2 52 (24.8) 1.756 (0.801-3.851) 0.160
LN harvest
>12 186 (38.6) Reference
<12 24 (11.4) 2.118(0.880-5.101) 0.094
Histologic type
Well/moderate 176 (83.8) Reference
Poor/Muc/Sig 34(16.2) 1.299 (0.540-3.124) 0.559
Vascular invasion
No 191 (91.0) Reference Reference
Yes 19(9.0) 3.944 (1.901-8.182) <0.001 6.257 (2.784-14.061) <0.001
Lymphatic invasion
No 96 (45.7) Reference
Yes 114 (54.3) 1.831 (0.915-3.663) 0.088
Perineural invasion
No 140 (66.7) Reference
Yes 70(33.3) 1.394 (0.712-2.726) 0.332
Adjuvant chemotherapy
Yes 163 (77.6) Reference Reference
No 47 (22.4) 2.462 (1.208-5.020) 0.013 3.107 (1.394-6.925) 0.006
HR, hazard ratio; CI, confidence interval; SEMS, self-expanding metallic stent; LN, lymph node; Muc, mucinous adenocarcinoma; Sig, signet-ring cell
carcinoma.
“Number (%).
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Table 3. Univariate and multivariate analysis of disease-free survival in symptomatic obstructive colon cancer

_ Total® Univariate Muttivariate
Variable
(n=210) HR (95% CI) p value HR (95% Cl) p value

Age (y)

<65 92 (43.8) Reference

>65 118 (66.2) 1.250 (0.736-2.214) 0.409
Sex

Male 111 (52.9) Reference

Female 99 (47.1) 0.873(0.515-1.479) 0.613
Initial treatment

SEMS insertion 168 (80.0) Reference

Emergent 42 (20.0) 1.248 (0.659-2.365) 0.497
Tumor location

Right sided 46 (21.9) Reference

Left sided 164 (78.1) 0.787 (0.423-1.465) 0.450
Surgical approach

Laparoscopic 103 (49.0) Reference

Conventional 107 (51.0) 1.486 (0.872-2.532) 0.146
T stage

3 175 (83.3) Reference

4 20(9.5) 1.617 (0.883-2.962) 0.119
N stage

0 95 (45.2) Reference Reference

1 63 (30.0) 3.112 (1.490-6.4998) 0.003 3.095 (1.316-7.284) 0.010

2 52 (24.8) 4,862 (2.389-9.896) <0.001 4,156 (1.671-10.333) 0.002
LN harvest

>12 186 (88.6) Reference

<12 24 (11.4) 0.751(0.272-2.078) 0.581
Histologic type

Well/moderate 176 (83.8) Reference

Poor/Muc/Sig 34(16.2) 1.199 (0.587-2.446) 0.619
Vascular invasion

No 191 (91.0) Reference Reference

Yes 19(9.0) 3.102 (1.602-6.005) 0.001 1.750 (0.810-3.777) 0.154
Lymphatic invasion

No 96 (45.7) Reference Reference

Yes 114 (54.3) 2.397 (1.342-4.282) 0.003 0.934 (0.442—1.975) 0.859
Perineural invasion

No 140 (66.7) Reference Reference

Yes 70(33.3) 1.811 (1.069-3.071) 0.027 1.176 (0.652—2.124) 0.590
Adjuvant chemotherapy

Yes 163 (77.6) Reference

No 47 (22.4) 1.319 (0.665-2.617) 0.429

HR, hazard ratio; CI, confidence interval; SEMS, self-expanding metallic stent; LN, lymph node; Muc, mucinous adenocarcinoma; Sig, signet-ring cell
carcinoma.
“Number (%).
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Prognostic factors in symptomatic obstructive colon cancer 135
Table 4. Multivariate analysis of OS and DFS in symptomatic obstructive colon cancer stage Il and stage |ll
Stage ll Stage Il
Variable Total 0S DFS Total 0S DFS
(n=95) HR (n=115) HR HR
@s%c) PV gy PYALE @w%c) PYAe  gmycy PYALe

Initial treatment

SEMS insertion 70 (73.7)  Reference Reference

Emergent 25(26.3) 2.092 0.196 2.702 0.107

(0.684-6.400) (0.808-9.040)

Surgical approach

Laparoscopic 41 (43.2) Reference

Conventional 54 (56.8) 6.309 0.084

(0.782-50.923)

LN harvest

>12 108 (93.9) Reference

<12 7(6.1) 5.166 0.010

(1.471-18.141)

Vascular invasion

No 97 (84.3) Reference Reference

Yes 18 (15.7) 4.790 <0.001 2.159 0.027

(2.061-11.135) (1.092-4.268)

Adjuvant chemotherapy

Yes 67 (70.5)  Reference

No 28 (29.5) 3.133 0.047

(1.013-9.689)

0S, overall survival; DFS, disease-free survival; HR, hazard ratio; Cl, confidence interval; SEMS, self-expanding metallic stent; LN, lymph node.

SEMS insertion (76.2% vs. 44.6%, p < 0.001). From previous stud-
ies, laparoscopic approach is known to have advantages in post-
operative complications and morbidities when compared to open
surgery [13-15]. In the aspect of the oncologic outcome, one meta-
analysis has analyzed that adequate LN dissection was more per-
formed in laparoscopy [15]. With the higher rate of laparoscopy,
SEMS insertion also showed a higher rate of adequate LN harvest
in our results (93.5% vs. 69.0%, p < 0.001). Furthermore, the time
interval between SEMS insertion and followed surgery allows
for recovery of nutritional status and resolution of bowel dilata-
tion, which improves the postoperative outcome [16]. For these
reasons, it is interpreted that emergent surgery rather than SEMS
insertion appeared to be the risk factor for symptomatic obstruc-
tive colon cancer.

SEMS insertion has been reported to have superior short-term
outcomes such as primary anastomosis rate and postoperative
complications, as well as comparable long-term oncological out-
comes compared to conventional emergent surgery [2,8-12]. Our

study result showed a correlative outcome in 5-year OS rate (58.7%
vs. 714%, p = 0.024). On the contrary, some studies reported that
high local recurrence rates in SEMS insertion [17-21]. Sloothaak
et al. [17] demonstrated a randomized controlled trial which re-
sulted in the tendency of a higher rate of recurrence in emergent
surgery group (4-year DES rates, 49% vs. 30%; p = 0.149). Silent
perforation, which is reported to occur up to 20% in SEMS inser-
tion, or mechanical pressure induced by the metallic stent may be
the reasons for tumor dissemination to increase local recurrence
[22-24]. According to our study results, SEMS insertion showed
similar rate of 5-year DFS and recurrence compared to those of
emergent surgery (5-year DFS rate: 74.4% vs. 71.4%, p = 0.464; re-
currence: 26.2% vs. 28.6%, p = 0.755). If survival is more favorable
without the risk of recurrence, we can consider SEMS insertion
as the choice of the treatment in symptomatic obstructive colon
cancer more safely.

One of the prognostic factors for symptomatic obstructive
colon cancer found in our results was the presence of vascular

WWWw.e-jmis.org
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Fig. 2. Survival curves of disease-free
survival and overall survival in symptom-
atic obstructive colon cancer for prog-
nostic factor of initial treatment (A, B), N
stage (C, D), vascular invasion (E, F), and
adjuvant chemotherapy (G, H).
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invasion. In recent, the significance of vascular invasion in co-
lon cancer has been emphasized that its impact on prognosis
is comparable to LN status (N stage). Qwaider et al. [25] stated
that stage II colon cancer with extramural vascular invasion
had worse OS than stage III colon cancer without vascular inva-
sion (mean survival time, 94 + 8 months vs. 127 + 4 months; p
< 0.001), and Leijssen et al. [26] showed a similar result in 5-year
disease-specific survival rate (77.0% vs. 85.5%, p = 0.021). In our
data, stage II group had only one patient with vascular invasion
without recurrence or death in 5 years. Vascular invasion in stage
IIT group was found to be the risk factor in multivariate analysis
and showed lower rate of 5-year OS (64.9% vs. 38.9%, p = 0.022)
and 5-year DES (86.6% vs. 44.4%, p < 0.001). Although it cannot
be regarded as a more significant prognostic factor than N stage,
if vascular invasion is identified in symptomatic obstructive co-
lon cancer, more aggressive treatment including adjuvant chemo-
therapy should be considered for a better oncological outcome.

One recent meta-analysis study reported that omitting adju-
vant chemotherapy resulted in a higher recurrence rate in ob-
structive colon cancer [27]. Although adjuvant chemotherapy is
highlighted in treatment guidelines of obstructive colon cancer,
surgeons hesitate to recommend chemotherapy when patient is
in old age and has poor performance status [7]. Not only found
as the risk factor in entire group, omission of adjuvant chemo-
therapy appeared to be the risk factor for OS in stage II group
and presented lower rate of 5-year OS (89.6% vs. 78.6%, p = 0.014).
Considering that obstruction in colon cancer is diagnosed higher
than stage I, it can be recommended that adjuvant chemo-
therapy should be performed regardless of stage in symptomatic
obstructive colon cancer.

Our study had some limitations. Since the study was analyzed
in retrospective approach, there are possibilities of unintended
selection bias. A bias was induced by the fact that each surgeon
decided whether to perform SEMS insertion or emergent surgery
as the initial treatment and the time interval between SEMS
insertion and followed surgery. There was also a bias that the
surgeon decided whether to perform adjuvant chemotherapy in
consideration of patient’s age and performance status. In addi-
tion, perioperative factors such as postoperative complications
including leakage and infection, presence of stoma formation,
and period of hospitalization were not analyzed in our study.
Moreover, the lack of statistical analysis with nonobstructive
colon cancer appeared to be another limitation and further
research is required. However, our study has strong points that
subgroup analysis dividing into stages II and III was conducted
to reduce the bias, and multicenter analysis has been done to
evaluate numerous, different patients.

In conclusion, this study demonstrated that N stage, emergent
surgery, vascular invasion, and omitting adjuvant chemotherapy
were associated with poor prognosis in symptomatic obstructive
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colon cancer. Therefore, we suggest SEMS insertion as the first
treatment modality for symptomatic obstructive colon cancer
and adjuvant chemotherapy should be performed after surgery,
especially when LN metastasis or vascular invasion is identified.
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