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Abstract: To determine whether using colonic self-expandable metallic stents (SEMS) as a bridge to surgery for patients with 

colorectal cancer obstruction induced sepsis (CRCOIS) have better health outcomes compared with emergency surgery (ES). 

The patients with CRCOIS were enrolled from three university hospitals in China and retrospectively divided into SEMS group 

(n=32) or ES group (n=20). A total of 52 patients met the inclusion criteria. SEMS group had less the incidence of deep vein 

thrombosis (P＜0.01) and number of organ dysfunction (P＜0.01) than ES group. Kaplan-Meier curve showed no significant 

difference is found in term of 360-day overall survival between the two groups (log-rank test, P = 0.12). However, Multivariable 

analysis showed the pathological stages (OR: 1.26, 95%CI: 0.72-1.63, P＜0.01) and number of organ failure (OR: 0.95, 95%CI: 

0.71-1.42, P＜0.01) are independent risk factors for 360-day overall survival. Therefore, SEMS placement as a bridge to surgery 

followed by selective surgery is a feasible and safe procedure for patients with CRCOIS, provides significant advantages of 

prognosis such as reducing the length of hospital stay, and decreasing the incidence of deep venous thrombosis and organ 

dysfunction.  
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1. Introduction 

Colorectal cancer (CRC) is one of the most common 

cancers worldwide [1] and the fourth most common cancer in 

China [2]. With the potential progression of CRC, 8–13 % 

patients developed acute CRC obstruction, and 9-12% of CRC 

obstruction patients induced sepsis [3-5]. Conventional 

emergency surgical treatments was always first choice in 

clinical practice for CRC obstruction patients. However, these 

patients may also have the imbalance of water and electrolytes 

as well as acid–base, and prone to develop multiple organ 

dysfunction. Moreover, most of these patients have poor 

overall physical health and longer time potential development, 

resulting in prolonged the hospital stay, increased short- and 

long-term mortality [3]. Thus, once these patients complicate 

with sepsis, the selection of surgical procedures is crucial for 

the outcomes. 

Using a self-expandable metallic stent (SEMS) as a bridge 

to surgery (BTS) in CRC obstruction patients was introduced 

in the 1990s [6]. Thereafter, many studies have showed that 

SEMS placement followed by elective operation represents a 

relatively safe and simple alternative to conventional 

emergency surgery (ES) [7–10]. SEMS placement during 

pre-operation can prevent high-risk morbidity, decrease stoma 

creation and increase primary anastomosis [9]. However, for 

patients with colorectal cancer obstruction induced sepsis 

(CRCOIS), no related study results are reported.  

To accurately evaluate whether using colorectal SEMS 

placement as a BTS for the patients with CRCOIS have better 

health outcomes compared with ES. In this study, we will 

investigate the outcomes of SEMS placement as a BTS for 

patients with CRCOIS in terms of demographical 

characteristics, treatments details, 360-day survival rate, and 

the incidence of deep venous thrombosis (DVT) and organ 

dysfunction.  

2. Method 

2.1. Patients 

All patients admitted with acute CRCOIS in three 

university hospitals between January 2015 and November 
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2016 were retrospectively collected in a database. Inclusion 

criteria: (1). aged＞18 years; (2). Patients had clinical signs of 

acute colonic or rectal obstruction; (3). The gastrografin 

enema study or contrast-enhanced CT scan confirmed colon 

dilation and typical abnormalities; 5. Diagnosis of sepsis: 1) 

body temperature＞38.3°C or ＜36°C, 2) heart rate＞90/min, 

3) white blood cells＞12×10
9
/L or ＜4×10

9
/L, 4) systolic 

blood pressure＜ 90mmHg or mean blood pressure＜
70mmHg. The patients with more than two above clinical 

symptoms will further test their blood, and if bacteria is 

detected in blood culture, the diagnosis of sepsis is confirmed 

[11]. Exclusion criteria: (1). Signs of peritonitis and 

perforation demanding urgent surgery; (2). the American 

Society of Anesthesiologists (ASA) classification of 4 or 5 

[12]; (3). Obstruction caused by an adhesive ileus; (4). 

Patients can not complete self-report quality-of-life 

questionnaires; 5. Other reasons induced sepsis, such as 

intestinal perforation, diffuse peritonitis, and other parts of the 

infection. Our study was approved by the local ethics 

committee and the informed consents were not available 

because this was just a retrospective study and collected data 

were anonymously analyzed, the local ethics committee 

specifically waived the requirement for the informed consents. 

2.2. Procedures 

The SEMS was done by a combined fluoroscopic and 

endoscopic approach, performed by experienced colorectal 

surgeons and supervised by radiologists. If the lesion 

seemed to be benign by a standard colonoscope, the SEMS 

placement was not done. Balloon pre-dilatation before 

SEMS placement was not performed. Before SEMS 

placement was attempted, patients were given 120ml 

sodium phosphate to clean enemas. The SEMS used was the 

Amplatz super stiff wire. If SEMS placement failed (Guide 

wire or stent related perforations) or symptoms of colonic 

obstruction without remission within 3 days, patients were 

treated surgically. Patients received ES treatments were 

undergone as soon as possible after initial stabilization 

according to conventional standards. Surgical options 

included open or laparoscopic resection, segmental or 

subtotal colectomy. Primary anastomosis was at the 

discretion of the colorectal surgeons. During the study 

period, the surgical teams and postoperative protocols were 

not change.  

2.3. Data Collection 

The authors retrospectively reviewed the details of patient 

in the SEMS group and ES group, including age, gender, the 

pTNM stage, ASA scores, obstruction site, severity of 

obstruction, adjuvant postoperative chemotherapy, surgical 

procedure, postoperative mortality and adverse outcomes. 

Follow-up endpoint was defined as last radiological or clinical 

contact, or death. The primary outcome was 360-day mortality, 

and secondary outcomes were the adverse outcomes, 

including the incidence of DVT and organ dysfunction, 

anastomotic leakage, and electrolyte disturbance.  

2.4. Statistical Analysis 

SPSS software (version 18.0, IL, Chicago, USA) was used 

for calculation. For patient demographic and baseline clinical 

characteristics of both study groups, χ2 test or two-sided 

Fisher’s exact test were used for categorical variables, Mann–

Whitney U test was used if the continuous variables belonged 

to a no-normal distribution. Survival analysis was estimated 

using Kaplan–Meier survival curves and the significant 

differences of the findings were identified by a log-rank test. 

The clinical relevant variables for survival rate were analyzed 

by Multivariable logistic regression models, and statistical 

significance differences were used the Wald test. P＜0.05 was 

considered statistically significant.  

3. Results 

3.1. Patient Characteristics and Baseline 

Between January 2013 and November 2016, the authors 

retrospectively identified 52 patients who met the included 

criteria from three university hospitals. Both of two groups 

(the SEMS group and ES group) were well balanced about 

clinical parameters, such as age, gender, and adjuvant 

chemotherapy status (P = 0.15, P = 0.96, and P = 0.08, 

respectively), etc. No differences were found between the two 

groups in terms of the obstruction site, pTMN stage of the 

CRC and severity of obstruction (Table 1). Blood culture 

results showed that Escherichia coli were main infectious 

bacterium of 34 cases (65.4%), the second is Klebsiella 

pneumoniae of 12 (22.6%), and 6 (11.5%) cases were mixed 

bacterial infection (such as Escherichia coli, anaerobic 

bacteria and Klebsiella pneumoniae). 

Table 1. Demographical and oncological characteristics of the study 

population. 

 SEMS (n=32) ES(n=20) P value 

Mean age (year) 59.5 ± 9.8 63.9 ± 11.4 0.15 

Male (n) 19 (59.4%) 12 (60%) 0.96  

ASA score (n)    

I 6(18.8%) 3(15%) 0.73 

II 17(53.1%) 11(55%) 0.90 

III 9(28%) 7(35%) 0.97 

pTNM stage (n)*    

 I 3(9.4%) 1(5%) 0.57 

 II 7(21.9%) 4(20%) 0.87 

 III 12(37.5%) 8(40%) 0.86 

 IV 10(31.3%) 7(35%) 0.78 

Obstructive site (n)    

Colon 27(84.4%) 18(90%) 0.57 

 Rectum 5(15.6%) 2(10%) 0.57 

Severity of obstruction    

 Unknown 2(6.3%) 1(5%) 0.85 

 Incomplete† 25(78.1%) 11(34.4%) 0.08 

Complete‡ 5(15.6%) 8(40%) 0.05 

Time to surgery (days, 

median) 
21(0-62) 0(0%)  

Type of surgery (n)    

 Open 16(50%) 18(90%) 0.008 

 Laparoscopic 13(40.6%) 1(5%) 0.02 

Converted 2(6.3%) 1(5%) 0.85 

Blood culture (n)    
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 SEMS (n=32) ES(n=20) P value 

 Escherichia coli 21(65.6%) 13(65%) 0.96 

 Klebsiella pneumoniae 7(21.9%) 5(25%) 0.79 

 Mixed bacteria 4(12.5%) 2(10%) 0.78 

Values are presented as n (%); * The pathological stages of colorectal cancer; 

†Clinical signs of ileus but able to pass flatus; ‡Unable to pass flatus during 

the last 24 h before inclusion. SEMS: self-expanding metallic stents; ES: 

Emergency surgery; ASA: American Society for Anesthesiologists.  

3.2. The Features of SEMS and ES Group 

The overall SEMS insertion success rate was 75% (24/32). 

During endoscopy, the guide-wire failure to pass through the 

obstruction site of tumor was in 15.6% of cases (5/32). The 

median time was 21(0-62) days from SEMS placement to 

elective surgery. The 28-day mortality for postoperative 

patients was 18.8% (6/32), 180-days mortality was 34.4% 

(11/32), and 360-day mortality was 46.9% (15/32). DVT was 

found in 1 (3.1%) patient, and organ dysfunction appeared in 4 

(12.5%) patients (Table 2).  

For ES group, the 28-day mortality for postoperative 

patients was 20% (4/20), 180-days mortality was 40% (8/20), 

and 360-day mortality was 55% (11/20). The severe 

complications of ES patients were anastomosis leak (10%), 

electrolyte disturbance (15%) and wound infection (5%). 

DVT was found in 7 (35%) patients and organ dysfunction 

appeared in 10 (50%) patients. The SEMS group has 

significantly less the incidence of DVT (P＜0.01) and organs 

dysfunction (P＜0.01) compare with ES group (Table 2). 

Table 2. Patients with complications. 

Complications SEMS (n=32) 
ES 

(n=20) 
P value 

Abscess 2(6.25%) 1(5%) 0.85 

Perforation    

Guide wire perforations 2(6.25%) 0(0%)  

Stent related perforations 1(3.1%) 0(0%)  

Anastomotic leakage 1(3.1%) 2(10%) 0.33 

Electrolyte disturbance 4(12.5%) 3(15%) 0.80 

Bleeding 1(3.1%) 1(5%) 0.73 

Ileus again 1(3.1%) 0(0%)  

Constipation 3(9.4%) 2(10%) 0.94 

Delirium 3(9.4%) 3(15%) 0.54 

DVT 1(3.1%) 7(35%) ＜0.01 

Number of admit to ICU 17(53.1%) 16(80%) 0.06 

Organ dysfunction 4(12.5%) 10(50%) ＜0.01 

 Respiratory dysfunction 2(6.25%) 3(15%) 0.31 

 Renal dysfunction 1(3.1%) 3(15%) 0.15 

 Heart dysfunction 1(3.1%) 2(10%) 0.33 

 other 1(3.1%) 2(10%) 0.33 

The length of hospital stay (days) 13(8-21) 15(11-19) ＜0.01 

28-day mortality (n) 6 (18.8%) 4 (20%) 0.91 

180-day mortality (n) 9 (28.1%) 8 (40%) 0.38 

360-day mortality (n) 15 (46.9%) 11 (55%) 0.57 

Values are presented as n (%). SEMS: self-expanding metallic stents; ES: 

Emergency surgery; DVT: deep venous thrombosis; ICU: intensive care unit;  

3.3. Survival Rate 

The length of hospital stay was shorter in the SEMS group 

than ES group (Median: 13 versus 15 days, P＜0.01). During 

360 days follow-up, 15 (46.9%) patients in the SEMS group 

and 11 (34.4%) patients in the ES group were died. Of the 26 

patients who died, 12 (46.2%) died of cancer, and 10 (38.5 %) 

died of organ failure, and 3 (11.5%) died of unknown causes. 

The Kaplan-Meier curve showed no difference was found in 

the 360-day overall survival between the two groups (log-rank 

test, P = 0.12; Figure 1). However, Multivariable analysis 

showed the pTMN stage (OR: 1.26, 95%CI: 0.72-1.63, P＜
0.01) and number of organ failure (OR: 0.95, 95%CI: 

0.71-1.42, P＜0.01) were independent risk factors for 360-day 

survival (Table 3). 

Table 3. Multivariable analysis of known risk factors for 360-day mortality. 

 Odds ratio 95% CI P value 

Age 1.00 0.99-1.01 0.97 

Gender 0.71 0.47-1.01 0.09 

pTMN stage 1.26 0.72-1.63 ＜0.01 

ASA grade 0.82 0.64-1.05 0.11 

Obstructive site 0.82 0.52-1.31 0.41 

Severity of obstruction 0.88 0.69-1.12 0.30 

Number of organ failure 0.95 0.71-1.42 ＜0.01 

DVT 0.91 0.75-1.32 0.11 

Chemotherapy  1.42 0.95-2.11 0.08 

SEMS 1.03 0.71-1.51 0.85 

ES 0.87 0.63-1.21 0.41 

ASA: American Society for Anesthesiologists; DVT: deep venous thrombosis; 

SEMS: self-expanding metallic stents; ES: Emergency surgery;  

 

Figure 1. SEMS as a bridge to elective surgery versus ES for 360-day survival 

in patients with CRCOIS (log-rank test, P = 0.12). (SEMS: self-expanding 

metallic stents; ES: Emergency surgery; CRCOIS: Colorectal cancer 

obstruction induced sepsis). 

4. Discussion 

Sepsis is one of the common and dreadful CRC 

obstruction complications [4], which do occur is always 

disastrous, especially in patients who need surgery to relieve 

the acute ileus. With the progression of disease, the septic 

patients prone to develop multiple organ dysfunction, and 

resulting in prolonged the hospital stay and increased 

hospital mortality [13]. Most of patients with CRC 

obstruction have poor overall physical health and longer time 
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potential development [9]. Once these patients complicated 

with sepsis, the selection of surgical procedures is crucial for 

the short- and long-term outcomes. Our study is a 

comprehensive assessment of the patients with CRCOIS, and 

which in order to give general surgeon a clinical practical 

guide to improve the outcomes.  

ES emerges many poor outcomes due to without sufficient 

preoperative preparation, such as the distended bowel and 

potential hazard of injury to the fragile bowel. However, 

SEMS placement was used as a BTS treatment may make up 

for these shortcomings. The SEMS was introduced in the 

1990s [6], which can quick release of CRC related obstruction. 

Additionally, the SEMS placement will give general surgeon 

an opportunity to perform bowel preparation, optimization of 

comorbid disorders, and medical resuscitation [14, 15]. In a 

meta-analysis of large randomized controlled trials concluded 

that the SEMS placement as a BTS have many significant 

advantages, such as a shorter hospital stay, lower rate of stoma 

formation, and higher rate of primary anastomosis compared 

with ES [16]. In a recent study, Ho et al [17] also reported that 

SEMS as a BTS is a safe and feasible procedure, and have 

better short-term outcomes for acute malignant colorectal 

obstruction than ES.  

Although preoperative SEMS placement has so many 

advantages, some SEMS related adverse outcomes also have 

been reported, such as re-obstruction, stent migration and 

perforation [18]. Morse et al [19] reported that SEMS 

insertion had 47.0–96.7 % technical and 70.2–100 % clinical 

success, but with re-obstruction and perforation rates of 10–14% 

and 2–12%, respectively [20]. One multicenter randomized 

trial from European also reported the SEMS placement had a 

high rate of perforation (12.8 %) and proposed no much 

clinical advantages compared with did ES [21, 22].  

Until now, no study reported whether SEMS is useful for 

the patients with CRCOIS. In this study, we found that the 

SEMS placement followed by selective surgery has the 

advantages of lower postoperative morbidity and faster 

recovery compared with did ES. Comparison of the 360-day 

survival in the both subgroups found that SEMS approach 

could achieve better prognosis (no significant, Figure 1.), but 

less the incidence of DVT and organ dysfunction. Furthermore, 

laparoscopic surgery could be considered as an optimal type of 

surgery after SEMS placement. Therefore, colonic SEMS 

placement as a BTS is useful and may become a standardized 

treatment for patients with CRCOIS.  

This study also indicated that number of organ dysfunction 

and pTMN stage were independent risk factors for 360-day 

survival (Table 3). It is crucial to relieve the acute obstructions 

as soon as possible and meanwhile protect organs function for 

these patients. ES may aggravate the multiple organ 

dysfunction and lead to worse clinical prognosis. Other 

treatments are also indispensable, such as strengthen 

anti-infection, adequate fluid resuscitation, balance water and 

electrolyte as well as acid-base, and the intensive care in the 

treatment may help to protect organs function and improve the 

prognosis.  

This study has three weaknesses. Firstly, it is a retrospective 

observational study and the included number of patients is 

limited, heterogeneity may exist. Further study will need more 

high quality cases to full evaluate the advantages and 

disadvantages of SEMS placement for patients with CRCOIS. 

Secondly, blood bacterial culture will take more than two days, 

but ES often needs to make decision immediately after 

confirmed CRC obstruction, so full assessment should be 

taken for highly suspected sepsis before select a surgical 

approach. Thirdly, for other infection variables may affect the 

survival rate, such as procalcitonin, C-reaction protein, and 

leukocyte, were not included in this analysis. 

5. Conclusions 

SEMS placement as a BTS followed by selective surgery is 

a feasible and safe procedure and provides significant 

advantages of prognosis such as reducing the length of 

hospital stay, decreasing DVT rate and number of organ 

dysfunction, which is worthy of clinical application and 

popularization for patients with CRCOIS. Although SEMS 

may have these advantages for patients with CRCOIS, the 

number of this study is relatively few so that the heterogeneity 

may exist. A large randomized controlled study is needed to 

clarify the short- and long-term outcomes of SEMS in future 

studies.  
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