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Aim: Obstructive colon cancer can be treated by self-expanding metal stents (SEMS) prior

to definitive surgery. However, the oncological outcome remains controversial, especially

regarding whether stent placement or obstruction results in more perineural invasion (PNI) or

lymphovascular invasion (LVI). This study aimed to compare clinical outcomes of emer-

gency surgery (ES) and stent as bridge to surgery (SBTS) in patients with obstructive colon

cancer. The pathological characteristics were also compared between obstructive and non-

obstructive cancer.

Methods: This study included 880 patients (including 47 ES and 45 SBTS) admitted to Peking

University Third Hospital from January 2010 to December 2018. Short-term and long-term

outcomes were compared. The pathological differences between an equal number of obstructive

and nonobstructive patients matched using propensity scores were investigated.

Results: SBTS patients had less intraoperative blood loss (P < 0.001), shorter ICU stay time

(P = 0.007), lower incidence of colostomy (P < 0.001), and higher laparoscopic achievement

(P < 0.001) than did ES patients. No pathological difference was found between the two groups.

SBTS patients showed better overall survival (86.7% vs 68.1%, P = 0.029), but not disease-free

survival (68.9% vs 59.6%, P = 0.211) than did ES patients. PNI was significantly higher in

obstructive cancer than in nonobstructive cancer (29.3% vs 16.3%, P = 0.035).

Conclusion: SBTS had a lower incidence of short-term complications and did not affect

long-term prognosis compared with that of ES, indicating that SBTS is a safe and effective

treatment. Further, PNI may be associated with obstruction, but not with stent insertion.

Keywords: colon obstruction, stenting, bridge to surgery, perineural invasion

Introduction
Colon cancer is the third most common malignancy.1 Approximately 8–29% of

colon cancer patients develop symptoms of intestinal obstruction and require

emergent decompression surgery.2–4 However, many studies indicate that perio-

perative mortality and complication rates of emergency surgery (ES) are signifi-

cantly higher than those of elective surgery, while the proportion of colostomies

increases greatly.5 In recent years, with the development of endoscopic techniques,

colon stenting has provided an alternative treatment for patients with acute color-

ectal obstruction. This endoluminal decompression method, either as palliative care

or as a bridge to surgery, was indicated to be a safe and effective alternative.
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Numerous studies have explored the safety and effec-

tiveness of this approach.6–10 However, the results are con-

troversial. Most studies concluded that colon stents can

effectively relieve intestinal obstruction, thus avoiding

emergency surgery, potentially reducing the probability of

colostomy, and improving patient quality of life.6 However,

there has been considerable controversy concerning

whether stenting as a bridge to surgery (SBTS) affects long-

term prognosis. Most studies have concluded that SBTS is

equivalent to ES.7,8 However, some studies suggest that

colon stenting increases the risk of metastasis,9 while others

draw the opposite conclusion.10

Furthermore, lymphovascular invasion (LVI) and peri-

neural invasion (PNI) detrimentally affect the survival of

patients with colon cancer.11 A recent study found that

obstruction is associated with PNI and may contribute to

increased postoperative recurrence in colon cancer.12

Therefore, it is important to further explore whether patho-

logical factors such as LVI and PNI are associated with

obstruction or stent placement.

To help guide clinical decisions, our study aimed to

compare short-term and long-term outcomes between patients

who underwent ES and those who underwent SBTS. We also

aimed to explore whether there were pathological differences

between patients with obstructive cancer and those with non-

obstructive colon cancer, as well as between patients who

underwent ES and those who underwent SBTS.

Methods
Patients
This was a single-center retrospective study involving 880

colon cancer patients who were admitted to Peking

University Third Hospital and received radical operation

at the Department of General Surgery from January 2010

to December 2018. Among these patients, 92 had emer-

gency intervention, including 47 who received ES and 45

who were treated with SBTS. All patients had significant

abdominal pain associated with cessation of defecation

and had the disease state confirmed by enhanced CT,

which showed a specific colonic mass with obvious enlar-

gement of the proximal intestinal tract.

Inclusion criteria for emergency intervention were 1)

patients who had emergency admission with symptoms of

colorectal obstruction and chose either ES or SBTS treat-

ment, 2) patients with pathologically confirmed colon cancer,

and 3) patients who underwent radical tumor resection. The

exclusion criteria were 1) patients with elective surgery

without obvious symptoms or with complete remission of

symptoms after emergency admission and who no longer

needed emergency intervention; 2) patients with benign

masses or extraintestinal lesions; 3) patients who could not

tolerate radical surgery, and only underwent palliative resec-

tion or stoma creation; 4) patientswithout elective surgery after

stent implantation; and 5) patients who underwent two-stage

surgery (emergency diversion followed by radical surgery).

All patients in the SBTS group underwent bowel pre-

paration with polyethylene glycol but not oral antibiotic.

Based on the embryonic tissue origin, the cecum, ascend-

ing colon, and proximal two-thirds of the transverse colon

were defined as right-sided colon, whereas the descending

colon, sigmoid colon, and distal third of the transverse

colon were defined as left-sided colon.

All patients provided signed informed consent, and this

study was conducted with the approval of the ethics com-

mittee of the Peking University Third Hospital.

Study Endpoints
The primary endpoints were overall survival (OS) and dis-

ease-free survival (DFS) for all patients. OS was defined as

the time from surgery to death from any cause, and DFS as

the time from surgery to relapse/death from any cause,

whichever came first. The secondary endpoints were short-

term postoperative outcomes, including postoperative mor-

tality rate, stoma rate, and postoperative complication rate

within 30 days. Postoperative complications included wound

infection, pulmonary infection, inflammatory ileus, heart

complication, cerebral vascular accident, renal insufficiency,

sepsis, and anastomotic leakage that occurred within 30 days

after surgery. Pathological factors including TNM stage,

LVI, PNI, and tumor deposit were compared.

To explore the relationship between obstruction and

pathological factors, the 92 patients receiving emergency

treatment were compared with all 788 patients with non-

obstructive colon cancer. To further control other influen-

cing factors and to explore the pathological differences, an

equal number of patients exhibiting nonobstructive colon

cancer (n = 92) was matched by TNM stage using the

propensity score method.

Statistical Analysis
Statistical analysis was conducted using SPSS version 24.0

(SPSS, Chicago, Illinois, USA). Quantitative variables are

presented as mean ± SD or median and interquartile range

(IQR: Q25–Q75%); categorical variables are presented as

number of observations. Normality was tested using the
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Shapiro–Wilk test. Since the distributions were non-

normal, differences between two independent samples for

continuous data were analyzed using the Mann–Whitney

U-test. For categorical variables, statistical analysis was

based on Pearson’s chi-squared test. The Kaplan–Meier

method was used to estimate the OS and DFS probabil-

ities, and differences were compared using the log-rank

test. Univariate and multivariate Cox proportional hazard

models were used to test the independent association

between clinical procedure-related factors and OS or

DFS. Patients with nonobstructive colon cancer were

matched 1:1 with patients with obstructive colon cancer

using a propensity score with a logistic model. All tests

were 2-sided, and a P value less than 0.05 was regarded as

statistically significant.

Results
Patient Characteristics
Patient characteristics are summarized in Table 1. A total of 47

patients were included in the ES group and 45 in the SBTS

group. There were no statistically significant differences

between the two groups in age (P = 0.138), sex (P = 0.525),

body mass index (BMI) (P = 0.619), American Society of

Anesthesiology status (ASA) score (P = 0.153), tumor stage

(P = 0.163), and follow-up time (P = 0.381) (Figure 1). There

were statistically significant differences in tumor distribution

between the two groups. The number of right-sided colon

cancer cases was higher in the ES group than in the SBTS

group (46.8% vs 13.3%, respectively; P < 0.001). The mean

stent indwelling time in the SBTS group was 22.34 days

(range, 5–132).

Comparison of Perioperative Outcomes

Between ES and SBTS Groups
Perioperative outcomes are presented in Table 2. There were

no statistically significant differences in the durations of total

anesthesia (P = 0.102) and operation (P = 0.118) between the

ES and SBTS groups. Postoperative total parenteral nutrition

(TPN) duration (5.96 ± 3.85 vs 5.91 ± 4.03 days, respectively;

P = 0.750) and perioperative mortality (4.3 vs 0%, P = 0.162)

were not statistically different between the ES and SBTS

groups. Patients in the ES group had higher intraoperative

blood loss than those in the SBTS group (200 mL vs 75 mL,

IQR 100–550 vs 50–100, respectively; P < 0.001), longer

intensive care unit stay time (1 vs 0 day, P = 0.005), and higher

incidence of colostomy (55.3 vs 11.1%, P < 0.001). The total

complication rate in the ES group was higher than that in

the SBTS group (21 vs 10 events; 44.7% vs 22.2%;

P = 0.023), but the subgroup analysis indicated a statistically

significant difference only for pulmonary infection (10.6 vs 0,

P=0.024) and sepsis (8.5 vs 0,P= 0.045). The completion rate

of laparoscopic surgery in theESgroupwas significantly lower

than that in the SBTS group (4.3% vs 71.1%, P < 0.001).

Comparison of Pathological Characteristics

Between ES and SBTS Patients
A comparison of the pathological characteristics between ES

and SBTS patients is shown in Table 3. No statistically sig-

nificant differencewas detected in Tstage (P= 0.414),M stage

(P = 0.158), degree of tumor differentiation (P = 0.589), LVI

(P = 0.411), PNI (P = 0.716), tumor deposit (P = 0.545) and

total retrieved lymph nodes (18±7.31 vs 17.24±6.29, respec-

tively; P = 0.597) between ES and SBTS patients. However,

there was a statistical difference in N stage (P = 0.034), and the

SBTS group hadmoreN1 stage patients than did the ES group.

Comparison of Survival Outcomes

Between ES and SBTS Patients
The median follow-up time was 28.01 months (IQR

9.14–47.68) for all included patients. The median

Table 1 Comparison of Patient Characteristics Between ES and

SBTS Groups

Patients ES Group

(n=47)

SBTS Group

(n=45)

p value

Age (years) 68.4 (±12.76) 64.3 (±13.01) 0.138

Sex, n (%) 0.525

Male 23 (48.9) 25 (55.6)

Female 24 (51.1) 20 (44.4)

BMI (kg/m2) 22.54 (± 3.69) 22.89 (± 2.96) 0.619

ASA Score, n (%) 0.153

I 3 (6.4) 5 (11.1)

II 32 (68.1) 36 (80.0)

III 10 (21.3) 4 (8.9)

IV 2 (4.3) 0 (0)

Location of Tumor, n (%) <0.001

Right-sided 22 (46.8) 12 (26.7)

Left-sided 25 (53.2) 33 (73.3)

Stage of Tumor, n (%) 0.163

II 27 (57.4) 17 (37.8)

III 17 (36.2) 23 (51.1)

IV 3 (6.4) 5 (11.1)

Follow-up time (months) 16.53 (9.2–47.43) 31.73 (9.01–47.84) 0.381

Bridge time (day) / 22.34 (5–132) /

Abbreviations: ES, emergency surgery; SBTS, stent as bridge to surgery; BMI,

body mass index; ASA, American Society of Anesthesiologists.
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follow-up time for ES and SBTS groups was 16.53

months (IQR 9.2–47.43) and 31.73 months (IQR

9.01–47.84), respectively (Table 1). The SBTS group

showed a better accumulative OS than the ES group

(86.7% vs 68.1%, P = 0.029). No significant differ-

ences in accumulative DFS were found between the

ES and SBTS groups (ES=59.6% vs SBTS=68.9%;

P = 0.211). (Figure 1).

Analysis of Prognostic Factors Associated

with Survival
The results of univariate and multivariate analyses of factors

associated with OS and DFS are presented in Table 4.

Multivariate analysis showed that emergency surgery (HR

3.268; 95% CI 1.253–8.547; P = 0.015), high pT stage (HR

3.425; 95% CI 1.337–8.773; P = 0.010), positive tumor

deposit (HR 4.116; 95% CI 1.694–10.001; P = 0.002) and

positive PNI (HR 2.678; 95% CI 1.088–6.592; P = 0.032)

were independent prognostic factors for OS. BMI (HR 2.997;

95% CI 1.365–6.583; P = 0.006), tumor deposit (HR 2.855;

95%CI 1.397–5.834;P = 0.004) and PNI (HR 4.154; 95%CI

1.941–8.891; P<0.001) were independent prognostic factors

for DFS.

Comparison of Pathological Characteristics

Between Patients with Obstructive and

Those with Nonobstructive Colon Cancer
To further explore the pathological differences between

obstructive and nonobstructive cancer, baseline and patho-

logical characteristics were compared between the 92

emergency-treated obstructive patients and all 788 nonob-

structive patients (Table 5). There were significant differ-

ences between the two groups in LVI, PNI, and tumor

deposit; however, there were significant differences in

TNM stage between the two groups as well. Therefore,

92 patients with nonobstructive cancer were selected via

the propensity score method that matched the groups for

TNM stage, sex, and age, and their pathological characters

were compared with the 92 patients with obstructive can-

cer. No differences were detected in age (P = 0.103), sex

Figure 1 Kaplan–Meier curves of overall survival (A) and disease-free survival (B)
in the emergency surgery and stenting as bridge to surgery groups.

Table 2 Comparison of Perioperative Outcomes Between

Patients Undergoing ES and SBTS

Patients ES Group

(n = 47)

SBTS Group

(n = 45)

P value

Anesthesia time (min) 288 (254–333) 324 (265–361) 0.102

Operation time (min) 227.29 (±68.04) 247.27 (±70.97) 0.118

Blood loss (mL) 200 (100–550) 50 (50–100) <0.001

Laparoscopy 2 (4.3%) 32 (71.1) <0.001

Colostomy formation, (%) 26 (55.3) 5 (11.1%) <0.001

TPN time (day) 5.96 ± 3.85 5.91 ± 4.03 0.750

ICU time (day) 1 (0–3) 0 (0–1) 0.005

Total complication 21 10 0.023

Wound infection 6 (12.8) 6 (13.3) 0.936

Pulmonary complication 5 (10.6) 0 (0) 0.024

Inflammatory ileus 3 (6.4) 2 (4.4) 0.682

Heart complication 1 (2.1) 0 (0) 0.325

Renal insufficiency 2 (4.3) 0 (0) 0.162

Sepsis 4 (8.5) 0 (0) 0.045

Anastomotic leakage 0 (0) 2 (4.4) 0.144

Perioperative mortality 2 (4.3) 0 (0) 0.162

Abbreviations: ES, emergency surgery; SBTS, stent as bridge to surgery; TPN,

total parenteral nutrition; ICU, intensive care unit.
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(P = 0.657), LVI (P = 0.237), tumor deposit (P = 0.730),

and retrieved lymph nodes (P = 0.744) between the two

groups. However, there was a significant difference in

positive PNI rate between obstructive and nonobstructive

cancer (27 vs 15; P = 0.035).

Discussion
This study compared the perioperative and oncological out-

comes between ES and SBTS methods for the treatment of

obstructive colon cancer; it also explored the pathological

characteristics of patients with obstructive and nonobstruc-

tive cancer.

Self-expanding metal stents (SEMSs) have been

increasingly used in clinical practice for nearly 20 years.13

With continuous improvement in endoscopic technology,

SBTS has been widely used in the clinical treatment of

colon cancer obstruction.

Most studies conclude that SBTS has non-inferior or

better short-term outcomes than does ES and can effec-

tively reduce the probability of colostomy and achieve

more primary anastomosis.14,15 In the current study, the

amount of intraoperative blood loss in the SBTS group

was significantly lower than that in the ES group. Further,

the ICU stay time and the incidence of perioperative

complications were lower than those in the ES group,

suggesting that the SBTS method is a safe and efficient

treatment option. The colostomy formation rate was sig-

nificantly higher in the ES group than in the SBTS group,

even when the stoma reversal cases were considered. But

Table 3 Comparison of Pathological Characteristics Between

Patients Undergoing ES and SBTS

Patients ES Group

(n = 47)

SBTS Group

(n = 45)

P value

Tumor stage 0.414

T3 28 (59.6) 23 (51.5)

T4 19 (40.4) 22 (48.9)

Nodal stage 0.034

N0 29 (61.7) 18 (40.0)

N1 7 (14.9) 17 (37.8)

N2 11 (23.4) 10 (22.2)

Metastasis stage

M0 44 (93.6) 38 (84.4) 0.158

M1 3 (6.4) 7 (15.6)

Differentiation 0.589

Well 0 (0) 1 (2.2)

Moderately 34 (72.3%) 32 (71.1%)

Poorly 13 (27.7%) 12 (26.7%)

LVI, n (%) 0.411

Negative 35 (74.5) 30 (66.7)

Positive 12 (25.5) 15 (33.3)

PNI, n (%) 0.716

Negative 34 (72.3) 31 (68.9)

Positive 13 (27.7) 14 (31.1)

Tumor deposit 0.545

Negative 37 (78.7) 33 (73.3)

Positive 10 (21.3) 12 (26.7)

Retrieved lymph nodes 17 (14–22) 16 (13–20) 0.597

Abbreviations: ES, emergency surgery; SBTS, stent as bridge to surgery; LVI,

lymphovascular invasion; PNI, perineural invasion.

Table 4 Univariate and Multivariate Analysis of Factors Associated with Survival

Overall Survival Disease-Free Survival

Univariate Analyses Multivariate Analyses Univariate Analyses Multivariate Analyses

P HR (95% CI) P P HR (95% CI) P

Age (≤60 vs >60 y) 0.361 0.145 0.288

Sex (male vs female) 0.896 0.798 0.386 0.299

BMI, kg/m2 (≤25 vs >25) 0.160 0.117 0.024 2.997 (1.365–6.583) 0.006

ASA score (≤III vs >III) 0.028 0.094 0.134 0.088

Surgical approach (SBTS vs ES) 0.036 3.268 (1.253–8.547) 0.015 0.211

Location of tumor (right vs left) 0.614 0.924

pT (T3 vs T4) 0.041 3.425 (1.337–8.773) 0.010 0.964

pN (N- vs N+) 0.480 0.292

Stage of tumor (≤II vs >II) 0.217 0.165

Tumor deposit (- vs +) 0.007 4.116 (1.694–10.001) 0.002 <0.001 2.855 (1.397–5.834) 0.004

PNI (- vs +) 0.031 2.678 (1.088–6.592) 0.032 <0.001 4.154 (1.941–8.891) <0.001

LVI 0.050 0.208 0.256

Abbreviations: HR, hazard ratio; BMI, body mass index; ASA, American Society of Anesthesiologists; ES, emergency surgery; SBTS, stent as bridge to surgery; PNI,

perineural invasion; LVI, lymphovascular invasion.
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it should be noted that most studies only reported the

preoperative stoma rate and did not provide the stoma

reversal rate. Several randomized controlled studies have

not found a significant difference in the rate of permanent

stoma formation between the two treatment regimens.16,17

In the current study, the higher permanent stoma rate in the

ES group compared with that in the SBTS group may be

related to the surgeon’s cautious approach to emergency

surgery. Of note, 11.1% of patients in the SBTS group

underwent colostomy. This is primarily because the relief

of intestinal obstruction is not always parallel to the

improvement of colon physiological status; therefore,

some patients still had significant colon swelling.

Considering that unsatisfactory anastomosis might lead to

serious anastomotic leakage, some surgeons still chose to

perform colostomy.

There has been significant controversy regarding the

long-term prognosis of SBTS compared with that of emer-

gency surgery. A large proportion of studies concluded

that SBTS showed at least non-inferior long-term oncolo-

gical outcomes.7,8 Currently, the NCCN guidelines are also

in agreement that the prognoses of these two treatments

are approximately the same.18 However, a previous study

indicated that stenting can induce an increase in CK20

mRNA levels in the peripheral blood, suggesting that

stenting may increase tumor spread.19 Worse overall

Table 5 Comparison of Baseline and Pathological Characteristics Between Patients with Obstructive and NonoObstructive Colon

Cancer

Patients Obstructive (n = 92) Nonobstructive (Total)

(n = 788)

P value Nonobstructive (Propensity

Score Matched) (n = 92)

P value

Age 66.45 ± 12.90 65.43 ± 12.25 0.464 66.20 ± 13.22 0.130

Sex, n (%) 0.392 0.657

Male 48 (52.2) 448 (56.9) 51 (55.4)

Female 44 (47.8) 340 (43.1) 41 (44.6)

Tumor stage, n (%) <0.001 1.00

T1 0 42 (5.3)

T2 0 138 (17.5) 51 (55.4)

T3 51 (55.4) 488 (61.9) 41 (44.6)

T4 41 (44.6) 120 (15.2)

Nodal n (%) 0.012 0.073

N- 47 (51.1) 508 (64.5) 60 (65.2)

N+ 45 (48.9) 280 (33.5) 32 (34.8)

Metastasis stage, n (%) 0.043 0.809

M0 82 (89.1) 750 (95.2) 83 (90.2)

M1 10 (10.9) 37 (4.7) 9 (9.8)

LVI, n (%) 0.01 0.237

Negative 65 (70.7) 645 (81.9) 72 (78.3)

Positive 27 (29.3) 143 (18.1) 20 (21.7)

PNI, n (%) <0.001 0.035

Negative 65 (70.7) 687 (87.2) 77 (83.7)

Positive 27 (29.3) 101 (12.8) 15 (16.3)

Tumor deposit <0.001 0.730

Negative 67 (72.8) 687 (87.2) 71 (77.2)

Positive 25 (27.2) 97 (12.3) 21 (22.8)

Location of tumor, n (%) 0.006 0.001

Right-sided 34 (37.0) 410 (52.0) 56 (60.9)

Left-sided 58 (63.0) 378 (480) 36 (39.1)

Retrieved lymph nodes 16 (13–21) 16 (13–20) 0.846 16 (13–21) 0.744

Abbreviations: LVI, lymphovascular invasion; PNI, perineural invasion.
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survival and disease-free survival in SBTS patients than in

emergency surgery patients were reported previously.20

Pooled analysis also indicated a greater chance of recur-

rence, especially systemic recurrence, in SBTS patients.9

On the contrary, several studies concluded that SBTS

showed satisfying oncological results.10,21 Moreover,

a recent retrospective study indicated that SBTS patients

showed a better recurrence-free survival rate than did ES

patients.10 The present data indicate that SBTS patients

had a better overall survival rate, but not disease-free

survival rate, than did ES patients, suggesting that SBTS

may be a promising alternative treatment option. The uni-

variate and multivariate analysis also showed that com-

pared with SBTS, ES is an independent prognostic factor

for worse OS. However, it should be noted that neither

Kaplan–Meier nor multivariate analysis showed positive

results for DFS rate and that even patients receiving SBTS

showed a slightly higher AJCC-N stage. This may be due

to the small sample size or selective bias.

However, it should be noted that most of the studies

were retrospective in nature and included a limited number

of patients. In most cases, the physician recommends

SBTS based on the patient’s condition. If the patient has

significant colon obstruction, the doctors may be more

inclined to carry out immediate emergency surgical inter-

vention, which may lead to a selection bias between the

two groups. Currently, randomized controlled trial (RCT)

studies on this topic are limited. The meta-analysis by Foo

et al9 included seven RCT studies and concluded that

SBTS is associated with a lower rate of overall morbidities

but a greater rate of recurrence, especially systemic recur-

rence, than is ES. Therefore, whether SBTS is a better

option than ES remains controversial.

Recently, a retrospective study reported that obstruc-

tion is associated with PNI and, consequently, contributes

to increased postoperative recurrence in colon cancer

patients.12 Meanwhile, a recent study showed that PNI

and LVI showed negative impacts on survival even in

early-stage colon cancer.11 Therefore, it is necessary to

explore any pathological differences between patients

with obstructive and nonobstructive cancer as well as

between patients undergoing ES and SBTS. In the present

study, Cox regression analysis showed that PNI and tumor

deposit were important factors for survival. However,

a direct comparison between obstructive and all nonob-

structive cancer was inconclusive because of several influ-

encing factors. Therefore, the propensity score method

was adopted, and 92 nonobstructive patients were

compared with all obstruction patients. PNI was higher

in patients with obstruction cancer compared to those

with nonobstruction cancer, which is consistent with pre-

vious studies.12 Other factors like tumor deposit and LVI

showed no intergroup differences. This may indicate that

PNI was aggravated by mechanical obstruction and not by

stent insertion. However, a previous study reported that

more PNI was found in stent insertion patients than in

emergency operation patients.22 Nonetheless, no effects

of PNI on oncologic outcomes according to SEMS inser-

tion were detected. In the current study, PNI was found to

be an important prognostic factor. The sample size of our

study was small; moreover, since both groups had colonic

obstruction, the effect of stent placement may have been

obscured. In addition, the duration of stent placement may

also affect the incidence of PNI and hence, a larger sample

study is needed. These results also suggest that more

attention should be focused on PNI in postoperative

pathology because of its high predictive value for

prognosis.

This study had several limitations. This was a single-

institution retrospective study with a limited number of

patients and risk of selection bias. Due to the small sample

size, some recently treated patients were also included in

this study. Furthermore, the follow-up time was shorter in

the ES group than in the SBTS group, and the total follow-

up time may not be sufficiently long, which may affect the

accuracy of survival analysis. Additionally, treatment

options for patients with colon obstruction depend largely

on individual decision-making, which is prone to physi-

cian bias. Moreover, for critically ill patients, clinicians are

more inclined to adopt emergency surgery rather than

SBTS. Lastly, some patients were lost to follow-up,

which may have affected the research data.

In conclusion, SBTS had a lower incidence of short-term

complications and did not affect long-term prognosis com-

pared with that of ES, indicating that SBTS is safe and

effective. Further, PNI may be associated with obstruction,

but not with stent insertion. More clinical data are needed to

further validate the safety of SBTS, and the mechanism of

increased PNI due to obstruction needs further exploration.
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