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Abstract

Purpose Self-expandable metallic stents (SEMS) may be used in acute, obstructing, left-sided colorectal cancer (CRC) to avoid
high-risk emergency surgery. However, the data regarding the long-term effects of SEMS as a bridge to surgery are limited and
contradictory. Our aim is to analyze the long-term oncological outcomes of SEMS compared with surgery.

Methods Between January 2006 and November 2013, a total of 855 patients with stage IIl CRC were regularly followed at the
CRC clinic of Severance Hospital, Seoul, Korea. We retrospectively evaluated their 5-year disease-free survival (DFS), 5-year
overall survival (OS), and 5-year cancer-specific survival (CSS).

Results There were 94 patients in the SEMS group, 17 in the emergent-surgery group, and 744 in the elective-surgery group. In
the short term, the rate of permanent stoma formation was significantly higher in the emergent-surgery group than in the SEMS
group (p=0.030), although the median hospital stay and overall complication rate were comparable. During the long-term
follow-up period, oncological outcomes including 5-year DFS (70.2 vs 52.9%; p =0.210), OS (70.2 vs 52.9%; p =0.148), and
CSS (79.8 vs 70.6%; p =0.342) were not different between the SEMS group and the emergent-surgery group. Multivariate
analysis showed emergent operation to be a significant risk factor of DFS (hazard ratio [HR], 3.117; 95% confidence interval
[CI], 1.498-6.489; p=0.002).

Conclusions Preoperative SEMS insertion does not adversely affect long-term oncological outcomes or patient survival.

Keywords SEMS - Bridge to surgery - Colorectal neoplasms - Outcome

Introduction

Colorectal cancer (CRC) is among the most common malig-
nancies worldwide; in Korea, the incidence of CRC has in-
creased rapidly in recent decades [1, 2]. At the time of
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diagnosis, about 10 to 30% of patients with CRC present with
obstructive symptoms that require emergent surgical decom-
pression [3]. However, emergent surgery for CRC is associat-
ed with higher rates of complications and higher mortality
than elective surgery, indicating that emergent surgery should
be avoided if possible [4, 5]. In recent years, self-expandable
metallic stents (SEMS) have been used for both palliative and
preoperative management of malignant colorectal obstruction
[6-8]. As a bridge to surgery, the use of stents is associated
with lower short-term overall morbidity and lower rates of
temporary and permanent stomas than emergent surgery.
The stents restore luminal patency and allow for elective sur-
gery with primary anastomosis in most patients [9-11].
Although stents have apparent short-term benefits, there
have been concerns about the long-term oncological outcomes
of preoperative stenting. Many studies report higher rates of
disease recurrence in patients who receive SEMS placement
than in those who undergo emergent surgery [12—14]. In the-
ory, SEMS insertion is an endoscopic procedure that could
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cause tumor-cell dissemination from either the insertion itself
or tumor perforation [15]. Therefore, SEMS placement as a
bridge to surgery is not recommended as a first-line treatment
unless a patient has an increased risk of postoperative mortal-
ity according to the new European Society of Gastrointestinal
Endoscopy (ESGE) guidelines [16].

Other studies, however, show the opposite result; preoper-
ative stenting does not adversely affect oncological outcomes
[17, 18]. Therefore, scientific debate continues about the best
possible strategy for managing malignant colorectal obstruc-
tion in patients with a potentially curable CRC. Even the most
recent meta-analysis could not draw a concrete conclusion
because of a paucity of studies and their heterogeneous
methods [19]. Our aim is to evaluate the long-term oncologi-
cal outcomes of stenting as a bridge to surgery in patients with
obstructing left-sided CRC.

Patients and methods
Patients

We retrospectively analyzed patients who underwent curative
resection of left-sided CRC and who were diagnosed with
stage III disease between January 2006 and November
2013 at Severance Hospital, Seoul, Korea.

Colonic obstruction was defined as the presence of symp-
toms or signs of obstruction, such as abdominal distension,
pain, tenderness, or vomiting, with radiological evidence, in-
cluding the results of plain abdominal x-rays, abdominopelvic
computed tomography (CT), or the inability to pass an endo-
scope beyond the malignant lesion. Left-sided CRC was de-
fined as the presence of cancer from the descending colon to
the rectum. The exclusion criteria were incomplete medical
records, a history of familial polyposis syndrome or Lynch
syndrome, known inflammatory bowel disease, or a follow-
up period < 6 months.

Patients were classified into three groups based on the first
procedure performed either at or after the time of CRC diag-
nosis: a SEMS group, an emergent-surgery group with colonic
obstruction, and an elective-surgery group without colonic
obstruction.

We retrospectively examined and collected the following
data from the electronic medical records: patient demo-
graphics; tumor characteristics; treatment parameters includ-
ing type of surgery, stoma formation rate, and morbidity; ad-
ministration of adjuvant therapy; disease recurrence; and sur-
vival. Each patient’s physiologic status was assessed using the
American Society of Anesthesiologists (ASA) score. Tumor
stages were defined according to the TNM Classification of
Malignant Tumors published by the National Comprehensive
Cancer Network.
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Informed consent was obtained from all patients before the
procedure. This study was approved by the institutional re-
view board of Severance Hospital, Yonsei University (Seoul,
Korea) and was conducted in accordance with the ethical prin-
ciples of the Declaration of Helsinki.

SEMS insertion and surgery

The insertion of SEMS was performed by experienced gastro-
enterologists [20]. After the obstructing tumor was identified
by endoscopy, a catheter with a guidewire was introduced
through the stricture under combined endoscopic and fluoro-
scopic guidance. Once the catheter was passed through the
lesion, contrast medium was then injected to determine the
length and morphology of the malignant stricture. With the
guidewire in place, the SEMS was advanced through the
working channel of the endoscope until the stent was posi-
tioned across the stricture. Upon releasing the delivery cathe-
ter, stent deployment started proximally and progressed dis-
tally with continued endoscopic and fluoroscopic monitoring.
The Niti-S stent (Taewoong Medical), HANARO stent (M.L
Tech), or WallFlex Colonic Stents (Boston Scientific) were
used in all cases. Plain abdominal x-rays were obtained after
SEMS insertion and again the following day.

We defined technical success as successful stent deploy-
ment across the entire length of the stricture, acquisition of
stent patency, and radiologic relief of obstruction, and clinical
success as the relief of obstructive symptoms.

In the elective- and emergent-surgery groups, the choice of
primary anastomosis, stoma formation, and surgical approach
(laparoscopic vs open) was determined at the surgeon’s dis-
cretion based on their experience, the patient’s clinical condi-
tion, and the intraoperative findings. Bowel resection was per-
formed using low anterior resection, anterior resection, left
hemicolectomy, or Hartmann’s operation.

Outcome measures

The primary outcomes of this study were 5-year disease-free
survival (DFS) and disease recurrence (local or distant). The
secondary outcomes were 5-year overall survival (OS) and
cancer-specific survival (CSS). Disease recurrence was
established using radiological imaging or a histological tissue
diagnosis, if possible. The DFS was defined as the time from
diagnosis until documented recurrence or death from any
cause, CSS was defined as the time to cancer-specific death,
and OS was defined as the time to death from any cause or the
time to the last follow-up visit.

Statistical analysis

Means and standard deviations, or medians and ranges, were
calculated for all continuous variables, as appropriate.
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Categorical variables were expressed as percentages, and statis-
tical analyses were performed to compare the groups of vari-
ables. Either one-way ANOVA testing or the Kruskal-Wallis
test was used to compare continuous variables, and either the
chi-square test or Fisher’s exact test was used for categorical
variables, as appropriate. Kaplan-Meier methods were used to
estimate the 5-year DFS, OS, and CSS in the SEMS, emergent-
surgery, and elective-surgery groups. Survival curves were
compared using the log-rank test. To identify the risk factors
for 5-year DFS, OS, and CSS, univariate and multivariate anal-
yses using Cox proportional hazards models were performed,
adjusting for various confounders. A p value of <0.05 was
considered statistically significant. All statistical analyses were
performed using Statistical Package for the Social Sciences,
version 23 (SPSS Inc., Armonk, NY, USA).

Results
Baseline characteristics

A total of 855 patients were treated for left-sided, stage III
CRC at our institution between January 2006 and November
2013. A total of 744 patients had no colonic obstruction (the
elective-surgery group). Of the 111 patients with left-sided
obstruction, 94 underwent SEMS as a bridge to surgery
followed by elective surgical resection, and 17 underwent
emergent surgery. The patient demographics and tumor char-
acteristics are summarized in Table 1. Patient age, the primary
tumor site, and pathological findings including staging, har-
vested lymph node count, lymphovascular invasion, and tu-
mor size were different between the three groups. However,
when comparing only the SEMS group and the emergent-
surgery group, no differences in these baseline variables was
observed except for the lymphovascular invasion and tumor
size: lymphovascular invasion was significantly more fre-
quent (p=0.016) and tumor size was larger in the SEMS
group (p =0.007).

Procedure-related outcomes

Stent placement was technically successful in 92 of 94 pa-
tients in the SEMS group, and the technical failures in two
patients were due to unsuccessful cannulation over the
guidewire. Stent insertion was clinically successful in 90 of
92 patients. One patient suffered immediate perforation after
stent insertion and one patient had insufficient decompression
with the stent. Among the 90 patient who achieved clinical
success, three patients experienced complications of perfora-
tion (1 patient) and anal pain (2 patients). Including immediate
perforation after stent insertion, stent-related perforations be-
fore surgery occurred in two patients (2.1%) in the SEMS
group, all of whom underwent emergent surgery. Subsequent

surgery was performed at a mean of 9.7 days after SEMS
placement, and emergent surgery was performed at a mean
of 3.9 days after diagnosis of CRC.

There were no significant differences in perioperative out-
comes between the three groups except for the type of resec-
tion performed (Table 2). The short-term outcomes of the
SEMS group and the emergent-surgery group were compara-
ble (type of surgery, median hospital stay, and overall compli-
cations). However, the rate of permanent stoma formation was
significantly higher in the emergent-surgery group than in the
SEMS group (23.5 vs 5.3%; p =0.030).

Long-term oncological outcomes

The median follow-up period was 58.2 months (range, 5—
130 months), 50.4 months (range, 11-117 months), and
87.9 months (range, 4-139 months) in the SEMS group,
emergent-surgery group, and elective-surgery group, respec-
tively. During the follow-up period, the 5-year DFS remained
higher among patients in the SEMS group than in the
emergent-surgery group, but was lower than the DFS seen in
the elective-surgery group (70.2, 52.9, and 77.3%, respective-
ly; p=0.025). No statistically significant difference was ob-
served in 5-year DFS between the SEMS group and the emer-
gent-surgery group (p = 0.210; Fig. 1a). Thirty patients (31.9%)
experienced disease recurrence after colorectal stenting (6 with
local recurrence, 24 with distant metastasis), compared with 8
patients (47.1%) after emergent surgery (1 with local recur-
rence, 7 with distant metastasis) and 182 patients (24.5%) after
elective surgery (27 with local recurrence, 155 with distant
metastasis). Disease recurrence rates were comparable
(Table 3). No statistically significant difference was observed
for either the 5-year OS (70.2 vs 52.9%; p =0.148, Fig. 1b) or
the 5-year CSS (79.8 vs 70.6%; p = 0.342; Fig. 1c) between the
SEMS group and the emergent-surgery group.

In addition, multivariate analysis correcting for known risk
factors for 5-year DFS including patient age, sex, pathological
tumor stage, node stage, tumor size, primary tumor differen-
tiation, and the presence of lymphovascular invasion showed
emergent surgery to be a significant risk factor of DFS (hazard
ratio, 3.117; 95% confidence interval, 1.498-6.489; p =0.002;
Table 4). Similarly, in multivariate analysis, emergency surgery
was identified as a risk factor for OS (HR, 2.825; 95% CI,
1.362-5.859; p =0.005; supplementary data 1) and CSS (HR,
3.662;95% CI, 1.437-9.336; p = 0.007; supplementary data 2).

Discussion

We found that SEMS placement as a bridge to surgery
does not adversely affect long-term oncological outcomes
in patients with curable CRC. There is no difference in
oncological outcomes such as disease recurrence and
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Table 1 Patient demographics and tumor characteristics

Variables SEMS group Emergent-surgery group Elective-surgery group p value*
(n=94) n=17) (n=1744)

Age (years) 64.0+12.1 69.0+11.5 60.9+11.7 0.001
Male 52 (55.3%) 9 (52.9%) 448 (60.2%) 0.565
ASA score 0.531
1 58 (61.7%) 8 (47.1%) 418 (56.2%)

2 31 (33.0%) 7 (41.2%) 250 (33.6%)

3 5(5.3%) 2 (11.8%) 76 (10.2%)
Preoperative CEA (ng/mL) 14.3+35.6 6.8+8.5 8.3+36.2 0.296
Primary tumor site <0.001
Descending colon 13 (13.8%) 4 (23.5%) 47 (6.3%)

Sigmoid colon 59 (62.8%) 7 (41.2%) 377 (50.7%)
Rectum 22 (23.4%) 6 (35.3%) 320 (43.0%)
Pathologic findings
Pathological tumor stage 0.001
pT1 0 (0.0%) 0 (0.0%) 31 (4.2%)

pT2 0 (0.0%) 0 (0.0%) 75 (10.1%)

pT3 69 (73.4%) 13 (76.5%) 546 (73.4%)

pT4 25 (26.8%) 4 (23.5%) 92 (12.4%)

Pathological node stage <0.001
NO 5(5.3%) 0 (0.0%) 1 (0.1%)

N1 51 (54.3%) 14 (82.4%) 506 (68.0%)

N2 38 (40.4%) 3 (17.6%) 237 (31.9%)
Lymph node count 27.5+£14.6 16.4+8.4 20.7£10.6 <0.001
Positive lymph node count 4.1+5.1 3.6+39 3.6+4.1 0.579
Primary tumor differentiation 0.108
Well differentiated 4 (4.3%) 1 (5.9%) 67 (9.0%)

Moderate differentiated 79 (84.0%) 15 (88.2%) 621 (83.5%)

Poor differentiated 4 (4.3%) 0 (0.0%) 30 (4.0%)

Mucinous 5(5.3%) 1 (5.9%) 20 (2.7%)

Others 2 (2.1%) 0 (0.0%) 6 (0.8%)

Lymphovascular invasion 48 (51.1%) 3 (17.6%) 366 (49.2%) 0.025
Tumor size, width (cm) 62+25 4.7+1.7 43+1.38 <0.001
Tumor size, length (cm) 44+1.8 32+1.1 33+14 <0.001
Adjuvant chemotherapy 85 (90.4%) 15 (88.2%) 685 (92.1%) 0.742
Median follow-up (months) 58.2+£36.0 50.4+£304 87.9+34.8 <0.001

Variables are expressed as mean + SD or n (%)

SEMS, self-expandable metallic stent; ASA, American Society of Anesthesiologists; CEA, carcinoembryonic antigen

*p value for comparing elective-surgery group, emergent-surgery group, and SEMS group

survival between patients who undergo SEMS vs emer-
gent surgery. Remarkably, after adjusting for confound-
ing factors, multivariate analysis reveals that emergency
surgery, not SEMS insertion, was a significant risk factor
for disease recurrence and survival in patients with ob-
structive, left-sided, stage III CRC.

Bowel obstruction in patients with CRC may lead to per-
foration, which often becomes life- threatening and leads to a

@ Springer

poor prognosis [21]. As the number of elderly patients with
multiple comorbidities is increasing, the management of left-
sided obstruction in CRC is becoming complicated and diffi-
cult [2, 22]. Since the first report of the preoperative use of
colorectal stenting by Tejero in 1994 [23], many studies have
proven the short-term benefits of SEMS as a bridge to surgery,
with lower rates of complications and stoma formation and
higher rates of primary anastomosis than emergent surgery
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Table 2 Perioperative outcomes
Variables SEMS group  Emergent-surgery group  Elective-surgery group  p value*
(n=94) (n=17) (n=744)
Types of surgery 0.589
Open surgery 43 (45.7%) 9 (52.9%) 316 (42.5%)
Laparoscopic surgery 51 (54.3%) 8 (47.1%) 428 (57.5%)
Operation 0.004
Low anterior resection 39 (41.5%) 4 (23.5%) 379 (50.9%)
Anterior resection 35(37.5%) 5(29.4%) 272 (36.6%)
Hartmann’s operation 6 (6.4%) 4 (23.5%) 40 (5.4%)
Left hemicolectomy 14 (14.9%) 4 (23.5%) 53 (7.1%)
Median hospital stay (days) 9.4+7.1 142+8.5 10.9+10.6 0.365
Stoma
Permanent stoma 5(5.3%) 4 (23.5%) 36 (4.8%) 0.003
Temporary stoma 8 (8.5%) 3 (17.6%) 74 (9.9%) 0.511
Postoperative complication
Overall complication 2 (2.1%) 1 (5.9%) 46 (6.2%) 0.279
Anastomotic leakage 0 (0.0%) 0 (0.0%) 12 (1.6%) 0.403
Adhesion 1(1.1%) 0 (0.0%) 9 (1.2%) 0.893
Fistula 0 (0.0%) 0 (0.0%) 6 (0.9%) 0.636
Obstruction 1(1.1%) 0 (0.0%) 6 (0.9%) 0.898
Stricture 0 (0.0%) 0 (0.0%) 4(0.5%) 0.799
Perforation 0 (0.0%) 1(5.9%) 3 (0.4%) 0.101
Evisceration 0 (0.0%) 0 (0.0%) 2 (0.3%) 0.928
Others 0 (0.0%) 0 (0.0%) 6 (0.9%) 0.640

Variables are expressed as mean + SD or n (%)

SEMS, self-expandable metallic stent

*p value for comparing elective-surgery group, emergent-surgery group, and SEMS group

[23]. However, the data are contradictory for any long-term
oncological benefits of colorectal stenting in curable patients.

One of the major concerns of SEMS placement is a
potential negative effect on oncological outcomes with
the risk of disseminating a localized tumor through
bowel perforation. Bowel perforation may be caused
by excessive manipulation of the guidewire, injury of
friable tumor tissue resulting from the radial force of
the stent, and erosion of the colonic wall by the end
of the stent [24]. Indeed, many articles report higher
rates of disease recurrence in patients undergoing
SEMS insertion [12—14], and Sloothaak et al. [14]
found worse DFS in a subgroup of patients with stent-
related perforation. Thus, the current ESGE guidelines
suggest that colorectal stenting with curative intent
might be considered as an alternative treatment in pa-
tients whose perioperative risks for emergent surgery
outweigh the oncological risks of stent insertion (e.g.,
patients older than 70 years or with an ASA score > III)
rather than in all patients. A recent nationwide Danish
cohort study found that the use of SEMS as a bridge to

surgery is associated with an increased risk of CRC
recurrence after 5 years, supporting the recommenda-
tions of the ESGE guidelines [16, 25].

Similar to those of previous studies, our results dem-
onstrate the short-term advantages of SEMS placement,
i.e., a lower rate of permanent stoma formation, though
the overall complication rate is not different from emer-
gent surgery [9, 11]. On the other hand, the DFS and
OS seen in patients with SEMS insertion is not inferior
to emergent surgery, and emergency surgery was signif-
icantly associated with disease recurrence and survival
in the multivariate analysis. The discrepancy of this re-
sult from those of prior studies can be explained by
several factors. Sabbagh et al. [13] reported that OS is
lower in SEMS, but a subsequent study suggested that
differences in the pathologic baselines between groups
could affect the oncological outcomes [26]. Indeed, the
presence of ulcerations at or near the tumor, perineural
invasion, and lymph node invasion are more frequently
seen in the SEMS groups of Sabbagh’s study. Our data
also show a higher rate of lymphovascular invasion and
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Fig. 1 Kaplan-Meier analysis (log-rank tests) comparing (a) disease-free
survival at 5 years, SEMS vs. emergent surgery, p =0.210; elective sur-
gery vs. emergent surgery, p =0.017; elective surgery vs. SEMS, p=
0.090. b Overall survival at 5 years, SEMS vs. emergent surgery, p =
0.148; elective surgery vs. emergent surgery, p < 0.001; elective surgery
vs. SEMS, p =0.002, and ¢ cancer-specific survival at 5 years, SEMS vs.
emergent surgery, p = 0.342; elective surgery vs. emergent surgery, p =
0.005; elective surgery vs. SEMS, p=0.001

a larger tumor size in the SEMS group, which might be
an obstacle to interpreting the oncological outcomes of
SEMS insertion. In addition, several studies have found
that the tendency toward no difference in OS between
groups becomes more distinct in patients with stage II
and stage III CRC [18, 27]. However, previous studies
did not limit patient selection by CRC stage. In stage II
disease, the obstruction itself might be a risk factor for
recurrence and may affect survival; we therefore includ-
ed a homogenous population of only stage III CRC
patients and compared the oncological outcomes after
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SEMS insertion and emergent surgery with those obtain-
ed from elective surgery.

There have been recent studies supporting our data
that preoperative SEMS insertion has comparable long-
term outcomes to emergent surgery [10, 18, 27, 28]. It
is noteworthy that SEMS-associated perforations oc-
curred in 2.1% of patients in our study, a lower rate
than previously reported (6.9-23.1%) [14, 29, 30]. In
addition, our technical and clinical success rates of
97.9 and 97.8% are higher than those seen in a previous
meta-analysis (70.0 and 69.0%) [29], implying that pro-
ficient and adequate SEMS placement could reduce the
risk of local recurrence by avoiding the risk of perfora-
tion. In the sensitivity analysis of a meta-analysis by
Matsuda et al. [19], OS is better in the SEMS group
than in the emergent-surgery group when a large num-
ber of patients are involved or the success rate of
SEMS insertion is high. In this context, the quality of
individual centers could be an important factor, and co-
lorectal stenting as a bridge to surgery might be helpful
if SEMS insertion is performed by experienced gastro-
enterologists at a high-volume center.

Our study has the innate limitations of a retrospec-
tive, cross-sectional, case-control study performed at a
single tertiary university hospital. In addition, there may
be selection bias inherent in deciding whether to insert
stents as a bridge to surgery or to perform emergent
surgery in patients with obstructing, left-sided, stage
IIT CRC. However, our study has strong points as well;
all interventions were performed by a highly specialized
surgical team and by gastroenterologists, and we had
access to detailed long-term follow-up data. Also, unlike
previous meta-analyses [31, 32], our SEMS group had
comparable short-term outcomes compared with patients
undergoing elective or emergent surgery. Our small
sample size and the competence of our surgical team
could be the cause of this observation. Finally, the num-
ber of patients included in the emergent-surgery group
is too small to draw a concrete conclusion. Further
large-scale, prospective study is necessary to prove the
long-term oncological outcomes of SEMS as part of a
curative regimen.

In conclusion, preoperative SEMS insertion has com-
parable long-term oncological outcomes to emergent
surgery. Our findings suggest that, when performed by
experienced gastroenterologists, placement of SEMS as
a bridge to surgery could be considered as an alternative
option for the management of malignant colorectal
obstruction.
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Table 3 Patterns of recurrence

Data for overall population ~ SEMS group  Emergent-surgery group

Elective-surgery group  p value

(n=94) (n=17) (n=744)

All recurrence 30 (31.9%) 8 (47.1%) 182 (24.5%) 0.270*
0.045°
0.131°

Local recurrence 6 (6.4%) 1(5.9%) 27 (3.6%) 0.709%
0.475°
0.252°¢

Distant metastasis 24 (25.5%) 7 (41.2%) 155 (20.8%) 0.240?
0.065
0.288°

Liver 10 (50.0%) 1 (14.3%) 37 (23.9%)

Lung 7 (35.0%) 4 (57.1%) 72 (46.5%)

Peritoneum 5(25.0%) 1 (14.3%) 12 (7.7%)

Variables are expressed as mean = SD or n (%)

SEMS, self-expandable metallic stent

*SEMS vs. emergent surgery

® Elective surgery vs. emergent surgery

¢ Elective surgery vs. SEMS
Table 4  Cox proportional hazards analysis for 5-year disease-free survival
Variables Univariate analysis Multivariate analysis

HR 95% CI p value* HR 95% C1 p value*

Age (years) 0.993 0.981-1.005 0.229 0.992 0.979-1.004 0.171
Male 1.452 1.083-1.947 0.013 1.462 1.079-1.980 0.014
American Society of Anesthesiologists score 0917 0.742-1.132 0418
Laparoscopic surgery (vs. open surgery) 0.784 0.596-1.031 0.082
Adjuvant chemotherapy 1.315 0.750-2.306 0.340
Pathological tumor stage 1.665 1.299-2.134 <0.001 1.480 1.132-1.936 0.004
Pathological node stage 1.777 1.363-2.317 <0.001 1.421 1.069-1.890 0.016
Lymph node count 0.999 0.986-1.011 0.842
Positive lymph node count 1.093 1.068-1.118 <0.001
Tumor mean diameter (mm) 1.018 0.953-1.088 0.592
Primary tumor differentiation
Well differentiated 1.000 reference 1.000 Reference
Moderate differentiated 1.673 0.909-3.078 0.098 1.588 0.834-3.025 0.160
Poor differentiated 2.592 1.124-5.979 0.026 2.021 0.850—4.808 0.111
Mucinous 3.526 1.529-8.134 0.003 2.065 0.820-5.198 0.124
Lymphovascular invasion 1.904 1.422-2.549 <0.001 1.702 1.250-2.318 0.001
Type of surgery
Bridge to surgery 1.000 Reference 1.000 Reference
Emergent operation 2.457 1.209-4.995 0.013 3.117 1.498-6.489 0.002
Elective operation 1.336 0.890-2.005 0.163 0.787 0.690-1.632 0.787

HR, hazard ratio; CI, confidence interval

*p value for comparing recurrence group and non-recurrence group
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