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Abstract
Background: For patients with colorectal cancer and malignant intestinal obstruction, it is still
controversial to perform endoscopic intestinal stent placement followed by laparoscopic surgery. This
study compares the endoscopic intestinal stent placement followed by laparoscopic surgery and
emergency surgery in patients with colorectal cancer and malignant intestinal obstruction.

Method: 11 compliant publications from Pubmed, Cochrane and Embase databases were analyzed using
Revies Manager 5.2 software. SPSS 21 was used to retrospectively analyze 99 patients admitted to our
center from 2014 to 2019.

Results: There were signi�cant differences between the two groups in three of the �ve criteria. In the SBTS
group, the perioperative mortality rate was lower, with an OR of 0.46 (95% CI: 0.22-0.95, P=0.04), the
incidence of postoperative wound infection was lower; OR was 0.44 (95% CI: 0.24-0.82, P=0.009);
Postoperative hospital stay was shorter, MD was -2.07 (95% CI: -2.55--1.59, P<0.00001).

Retrospective analysis of the clinical outcome differences between the SBTS group and ES group in our
center: Compared to the ES group, the SBTS group displayed lower infection rate of surgical incision
(χ2=3.94,P =0.04) ); no difference in the frequency of occurrence of anastomotic leakage (χ2=0.18,P=0.67),
did not reduce perioperative mortality (χ2=0.94,P=0.33);shorter operating time (204.13±37.35 min)
(t=5.08,P=0.000), lower intraoperative blood loss (155.65±94.90 ml) (t=3.90,P=0.001); and shorter
postoperative hospital stay (12.91±5.47 d) (t=2.64, P=0.01).

Conclusion: Compared the emergency surgery group, endoscopic intestinal stent placement followed by
the laparoscopic surgery can reduce perioperative mortality, postoperative wound infection, intraoperative
blood loss, and the length of postoperative hospital stay. There was no difference between the two
methods as far as the incidence of posterior anastomotic leakage and operating time were concerned.

Introduction
Cancer is a common malignant tumor of the gastrointestinal system. The �rst symptom in 7 to 28% of the
patients is complete or partial intestinal obstruction [1]. These patients often need to undergo emergency
surgery. Longer hospital stay and excessive intraoperative bleeding have also been reported [2]. Due to the
acute nature of intestinal obstruction, su�cient bowel preparation before surgery is not possible, resulting
in high incidence (45-50%) of complication and mortality (15-20%) [3]. Patients undergoing emergency
surgery for acute intestinal obstruction often suffer from serious complications, such as anastomotic
rupture, surgical site infection, venous thrombosis, etc [4]. Therefore, the original esophageal stent
implantation method used to relieve obstruction accompanying esophageal malignant tumor has been
used in obstructive colorectal cancer, which can temporarily relieve intestinal obstruction, making su�cient
preoperative preparations possible for the follow up elective surgical resection.
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Many studies have shown [5] that compared to the traditional malignant colorectal obstruction surgery,
intestinal stent placement followed by laparoscopic surgery is a safer choice.

Intestinal stent placement is a palliative option proposed by Dohmoto et al [6] in 1990, to relieve symptoms
and reduce the need for ostomy surgery. Subsequently, intestinal preparation or palliative treatment by
endoscopic intestinal stent implantation followed by limited or elective surgery has gradually attracted the
attention of clinicians. Intestinal stent placement followed by laparoscopic surgery has also been reported
[7–9] and certain clinical advantages have been realized. However, there is still some controversy
regarding the choice of surgical methods and timing during acute obstruction. Some studies have reported
that [10] intestinal stent placement followed by laparoscopic surgery have achieved good results in
treating malignant intestinal obstruction, such as reducing perioperative mortality while not increasing the
occurrence of other complications including anastomotic leakage [11–13]. However, intestinal stent
implantation followed by laparoscopic surgery in patients with malignant intestinal obstruction caused by
colorectal cancer remains controversial [14, 15]. Most of the reports are inconclusive. For example, most
retrospective studies have small sample sizes. The results of different studies are contradictory to those of
one another. Therefore, it is necessary to objectively evaluate the safety and feasibility of treating
malignant intestinal obstruction caused by colorectal cancer with endoscopic intestinal stent placement
followed by laparoscopic surgery as a surgical option for obstructive colorectal cancer.

1. Method
The systematic review and meta-analysis methods used in this study were based on the recommendations
of the Preferred Reporting Items for Systematic Reviews and Meta Analyses (PRISMA) statement [16]. Our
protocol was registered on the International Platform of Registered Systematic Review and Meta-analysis
Protocols database (INPLASY202040171) and is available in full at inplasy.com
(https://www.doi.org/10.37766/inplasy2020.4.0171).

A comprehensive search of PubMed, Embase, and Cochrane databases was conducted for the meta-
analysis part of the study. A total of 251 relevant publications were retrieved. The inclusion criteria were:
(1) patients with obstructive colorectal cancer; (2) studies containing two groups: intestinal stent
implantation followed by laparoscopic surgery group and emergency surgery group; and (3) all cases
treated with surgery. The clinical criteria included in the study were: (1) perioperative mortality; (2)
anastomotic leakage; (3) surgery site infection; (4) length of postoperative hospital stay; (5) operating
Time. Exclusion criteria were: (1) acute obstruction caused by non-colorectal cancer; (2) incomplete data;
and (3) poor quality of the publication. The databases were searched for all randomized clinical trials
(RCT) comparing the two treatment methods or retrospective studies (R) meeting the inclusion and
exclusion criteria. Out of the 251 publications retrieved initially, elimination of duplicates and further
screening, 11 publications that met our study criteria were included in the present study. This study set of
11 publications includes 6 retrospective research papers and 5 RCT publications. Out of a total of 828
cases included in these studies, 465 were those of stent placement followed by laparoscopy and 363 were
those who had undergone emergency surgery. RevMan 5.2 software was used to conduct the meta-
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analysis. The clinical criteria for the analysis were perioperative mortality, anastomotic leakage, infection
of surgical incision, operating time, and the length of postoperative hospital stay.

For the retrospective part of the study, select patients admitted to the Shunde Hospital of Southern Medical
University between January 2014 and May 2019 for obstructive colorectal cancer and treated either with
endoscopic colorectal stent placement followed by laparoscopic surgery or emergency surgery. The study
inclusion criteria were: (1) symptoms such as abdominal pain and bloating accompanied by intestinal
obstruction as indicated by the complete blockage of anus stopping defecation and exhaust; (2) imaging
examinations showing colorectal obstruction; (3) colorectal tumors and intestinal obstruction con�rmed
during surgery and the surgical pathology report of colorectal adenocarcinoma with TNM staging of T1-
4N0-2M0; and (4) involvement of high rectum. Patients with surgical contraindications were excluded from
the emergency surgery group. Abdominal exploration was performed on an elective or emergency basis,
and proximal ileostomy. For the endoscopic intestinal stent implantation followed by laparoscopic surgery
group, the patient and his family signed a consent form for the endoscopic colorectal stent implantation.
Two weeks after the intestinal stent implantation, Dixon surgery or radical left colon resection was
performed. SPSS 21 package was used for statistical analysis and processing of the collected data. The
statistical results were reported as mean ± standard deviation (x̄± s), and the numerical results were
reported as the number of cases. The χ2 test was used for the comparison of numerical results data, and t-
test was used for comparing the statistical analysis results. The t-test was used if the data conformed to
the normality test. If the data did not conform to the normality test, the rank sum test was selected, such
as age. If the total number of patients T<40 cases or each If the number of cases in the group is less than
5, the Fisher test was chosen, and P<0.05 was considered statistically signi�cant difference. The research
criteria under study were anastomotic leakage, infection of the incision, perioperative mortality, length of
postoperative hospital stay, operating time and the degree of intraoperative bleeding. There were a total of
99 cases in the two groups: 23 in the endoscopic stent placement followed by laparoscopic surgery group
and 76 in the emergency surgery group. Informed consent of the patients’ family members was required
for inclusion in the study.

1.1 Document retrieval and data collection 

We have searched the PubMed, Embase, and Cochrane databases for our meta-analysis. The search terms
were: colorectal cancer, intestinal obstruction, emergency surgery, and stents. The search formula was:
((("malign"[All Fields] OR "malignance"[All Fields] OR "malignances"[All Fields] OR "malignant"[All Fields] OR
"malignants"[All Fields] OR "malignities"[All Fields] OR "malignity"[All Fields] OR "malignization"[All Fields]
OR "malignized"[All Fields] OR "neoplasms"[MeSH Terms] OR "neoplasms"[All Fields] OR "malignancies"[All
Fields] OR "malignancy"[All Fields]) AND ("intestinal obstruction"[MeSH Terms] OR ("intestinal"[All Fields])
OR "intestinal obstruction"[All Fields]) AND ("stents"[All Fields] OR "stentings"[All Fields] OR "stents"[All
Fields] OR "stent"[All Fields] OR "stented"[All Fields] OR "stenting"[All Fields])) OR ("colorectal neoplasms"
[MeSH Terms] OR ("colorectal"[All Fields]) OR "colorectal neoplasms"[All Fields] OR ("colorectal"[All Fields])
OR "colorectal cancer"[All Fields])) AND ((ffrft[Filter]) AND (books docs[Filter] OR clinical trial[Filter] OR
meta-analysis[Filter] OR randomized controlled trial[Filter] OR review[Filter] AND (data[Filter])). All papers
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were screened by two independent investigators using the previously de�ned inclusion and exclusion
criteria. Decision about controversial research was reached through discussion among researchers, and
literature search process (Fig. 1.1).

1.2 Quality Evaluation

The quality of the publications included in the meta-analysis was scored independently by three reviewers
using the Cochrane Risk of Bias Tool or the Newcastle-Ottawa Scale (NOS). The quality evaluation method
for the retrospective part of the study used an improved scale [17] (except for RCT). All RCT studies were
considered high quality studies. Each study was assigned a score from 0 to 9. Observational studies that
scored 6 points or more were considered high quality studies (Table 1.1).

Table 1.1
Basic information of the studies included in the analysis

Study Year Type Patients(n) Tumor location Scoring
index

Quality
Score

SBTS ES

Chung Ki Min et al. 2016 R 70 24 Left half of
intestine

1,2, 3,4,7 5

Gil Jae Lee et al. 2013 R 49 28 Left half of
intestine

1,2,3,4,7,8 6

Hun Jin Kim et al. 2013 R 43 48 Left half of
intestine

1,2,3,4,6,7,8 7

Sun Jin Park et al. 2015 R 67 35 Left half of
intestine

1,2,4,7 4

Hooft et al. 2017 RCT 47 51 Left half of
intestine

- RCT

Van den Berg et al. 2014 RCT 42 34 Left half of
intestine

- RCT

Emma Oistamo et al. 2016 RCT 27 57 Left half of
intestine

- RCT

Naotsugu Haraguchi
et al.

2016 R 22 22 Rectum 1,2,3,4,6,7,8 7

Jesse Yu Tajima et al. 2020 R 54 21 Rectum 1,2,3,4,6,7, 6

Kok Sun et al. 2012 RCT 20 19 Left half of
intestine

- RCT

Cheung Hester et al. 2009 RCT 24 24 Left half of
intestine

- RCT

Note: SBTS - intestinal stent placement followed by laparoscopic surgery; ES - emergency surgery; RCT
- randomized clinical trial; R= retrospective study; Left half of intestine - left colon; Rectum - rectum
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Scoring indicators: 1 - age; 2 - gender; 3 - tumor location; 4 - complications; 5 - adjuvant chemotherapy; 6 -
tumor size; 7 - tumor stage; 8 - body mass index; 9 - anatomical complexity

1.3 Data Analysis

RevMan 5.2 statistical analysis software was used for data analysis, and χ2 test and I2 test were used for
heterogeneity evaluation. When P>0.1 and I2<50%, we concluded that there was no signi�cant
heterogeneity in the study, and a �xed-effects model was used. When P<0.1 and I2>50%, we concluded that
the study showed heterogeneity and the random effects model was selected for the analysis. The
identi�ed heterogeneity was further analyzed. Using odds ratio (OR) to describe numerical data, we
calculated the 95% con�dence interval (CI) for all the numerical data. P<0.05 was considered meaningful.

2. Results

2.1 Results of meta-analysis
2.1.1 Anastomotic �stula

Data from eight publications were analyzed for this study criterion [18–25]. Since there was no signi�cant
heterogeneity (P=0.81, I2=0%) �xed effects model was used. The results of the meta-analysis [OR was 0.88
(95% CI: 0.46-1.67, P=0.69)]. showed that compared to emergency surgery, intestinal stent implantation
followed by laparoscopic surgery did not increase the incidence of anastomotic leakage (Fig. 2.1.1).

2.1.2 Perioperative mortality
Data from eight publications were used for analyzing this study criterion [19–21, 23–27]. Since there was
no signi�cant heterogeneity (P=0.73, I2=0%), �xed effects model was adopted. The results of the meta-
analysis [OR was 0.46 (95% CI: 0.22-0.95, P=0.04)] showed that compared to emergency surgery, intestinal
stent placement followed by laparoscopic surgery reduced the incidence of perioperative mortality (Fig.
2.1.2).

2.1.3 Postoperative infection

Data from six publications were analyzed for this study criterion [19–24]. Since there was no signi�cant
heterogeneity (P=0.62, I2=0%), �xed effects model was adopted. The meta-analysis results [OR was 0.44
(95% CI: 0.24-0.82, P=0.009)] showed that compared to emergency surgery, colonic stent placement by
laparoscopic surgery can reduce the incidence of postoperative wound infection (Fig. 2.1.3).

2.1.4 Operating time

Data from three publications were analyzed for this study criterion [19, 25, 28]. Since there was no
signi�cant heterogeneity (P=0.96, I2=19%), �xed effects model was used. The meta-analysis results [MD
was 0.56 (95% CI: -21.79-22.91, P=0.96)]. showed that compared to emergency surgery, colorectal stent
implantation followed by laparoscopic surgery did not increase the operating time (Fig. 2.1.4).
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2.1.5 Length of postoperative hospital stay

Data from two publications were analyzed for this study criterion [19, 25]. Since there was no signi�cant
heterogeneity (P=0.22, I2=32%), �xed effects model was adopted. The meta-analysis results [MD is -2.07
(95% CI: -2.55- -1.59, P <0.00001)] showed that compared to emergency surgery, colorectal stent
implantation followed by laparoscopic surgery can shorten the length of postoperative hospital stay (Fig.
2.1.5).

2.1.6 Results of subgroup analysis

We considered the possibility that difference in the surgical sites may lead to differences in the surgical
outcomes due to anatomical factors. Therefore, procedures involving left colon and rectum were subjected
to a subgroup analysis. The results of the anastomotic leakage study showed that in the case of left colon
and high rectum, there was no signi�cant difference between emergency surgery and intestinal stent
implantation followed by laparoscopy (P=0.26 and P=0.77). However, there was a signi�cant difference
between the two methods as far as the incidence of postoperative incision infection was concerned in
procedures involving left colon (P=0.01). There was no signi�cant difference between the two surgical
methods in procedures involving high rectum (Table 2.1).

Table 2.1 Subgroup analysis results of intestinal stent placement followed by laparoscopic surgery and
emergency surgery group

Research criterion SBTS
n

E S
n

OR  95%CI P Subgroup

χ2       df         I2(%)        P

Anastomotic �stula (n)          

Left colon 16 18 0.67 0.34
1.34

0.26 0.62    1            0     
 0.43

High rectum 8 4 1.21 0.07
2.76

0..77

Postoperative infection
(n)

         

Left colon 17 25 0.44 0.23
0.85

0.01 0.00      1           0     
0.98

High rectum 2 4 0.45 0.07
2.76

0.39

2.1.7 Results of the funnel chart analysis 

Results of the funnel chart analysis of the �ve study criteria are shown below. The results suggest that
they are not completely symmetrical, and there may be publication bias. Fig. 2.1.6 (a, b, c, d, e)
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2.2 Retrospective analysis of the outcomes of intestinal stent placement followed by laparoscopic surgery
and emergency surgery at our center

Surgical outcomes of 99 patients comprising 51 males and 48 females, who were admitted to our center
were analyzed in the retrospective analysis part of the study. There were 23 patients in the endoscopic
intestinal stent placement followed by laparoscopic surgery (SBTS) group and 76 patients in the
emergency surgery (ES) group. The average age of the SBTS group was (58.17±16.03) years; the average
age of the ES group was (63.87±13.84) years. There was no signi�cant difference in age and gender
between the two groups (P>0.05). Among the patients in SBTS group, 8 were in stage II and 15 in stage III;
16 cases involved left colon and 7 cases involved rectum. Among the patients in ES group, 25 were in
stage II and 51 in stage III; 52 cases involved left colon and 24 cases involved rectum. The SBTS group
and the ES group were not statistically different in gender, age, tumor location, and clinical staging
indicators (P>0.05), (Table 2.2). 

Table 2.2
Comparison of baseline data between the two groups (χ2/t)

Group Anastomotic
�stula

Incision
infection

Perioperative
mortality

Operating
time (min)

Postoperative
hospital
stay(d)

Surgical
bleeding(ml)

SBTS 2 2 0 204.13±37.35 12.91±5.47 155.65±94.90

ES 9 22 3 245.11±18.15 16.92±8.71 237.11±57.82

χ2/t 0.18 3.94 0.94 5.08 2.64 3.90

P 0.67 0.04 0.33 0.00 0.01 0.001

In the intestinal stent implantation followed by laparoscopic surgery group, 2 cases of intestinal
perforation occurred after stent implantation and were switched to emergency surgery (not included in the
study). The success rate of stent placement was 92%. After intestinal stent placement, the patient's clinical
manifestations such as abdominal pain and bloating were signi�cantly relieved, and laparoscopic surgery
was performed 2 weeks later.

2.2.1 There were 2 instances (8.7%) of incision infection in the intestinal stent implantation followed by
laparoscopic surgery group, while there were 22 instances (28.9%) in the emergency surgery group (χ2 = 
3.94, P=0.04). The difference in the index of incision infection between the two groups was statistically
signi�cant (P<0.05).

2.2.2 Intestinal stent placement followed by laparoscopic surgery group had two instances of anastomotic
leakage (8.7%), and the emergency surgery group had 9 instances (11.8%) (χ2 = 0.18, P=0.67). The
difference between the two groups in the index of anastomotic leakage was not statistically signi�cant
(P>0.05).
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2.2.3 No patient treated by the method of intestinal stent implantation followed by laparoscopic surgery
group died during the perioperative period, (3.9%) cases died in the emergency surgery group (χ2 = 0.94,
P=0.33). The difference between the two groups in the index of perioperative mortality was not statistically
signi�cant (P>0.05).
2.2.4 The operating time for intestinal stent implantation followed by laparoscopic surgery group was
204.13±37.35 min which was less than that for the emergency surgery group (245.11±18.15 min) (t=5.08,
P=0.000). The difference between the two groups in the index of operating time was statistically
signi�cant (P<0.05).
2.2.5 Intestinal stent implantation followed by laparoscopic surgery group had intraoperative blood loss of
155.65±94.90 ml, which was less than that in the emergency surgery group (237.11±57.82 ml) (t=3.90,
P=0.001). The difference between the two groups in the index of intraoperative blood loss was statistically
signi�cant (P<0.05).
2.2.6 The length of the postoperative hospital stay in the intestinal stent followed by laparoscopic surgery
group was 12.91±5.47 days, which was shorter than that of the emergency surgery group (16.92±8.71
days) (t=2.64, P=0.01). The difference between the two groups in the index of postoperative hospital stay
was statistically signi�cant (P<0.05) (Table 2.3).

Table 2.3
Comparison of the surgical outcomes between the SBTS group (23 patients) and the ES group (76

Patients).
Group Anastomotic

�stula
Incision
infection

Perioperative
mortality

operating
time (min)

Postoperative
hospital stay
(d)

Blood
loss(ml)

SBTS 2 2 0 204.13±37.35 12.91±5.47 155.65±94.90

ES 9 22 3 245.11±18.15 16.92±8.71 237.11±57.82

χ2/t 0.18 3.94 0.94 5.08 2.64 3.90

P 0.67 0.04 0.33 0.00 0.01 0.001

3. Discussion
Colorectal cancer is a common malignant tumor of the gastrointestinal system. 7-28% of Colorectal cancer
patients have complete or partial intestinal obstruction as the earliest symptom [1]. Emergency surgery is
the conventional treatment for these patients. However, due to the many complications of emergency
surgery, intestinal stent implantation followed shortly thereafter by laparoscopic surgery is drawing
signi�cant attention.

3.1 Anastomotic �stula

Anastomotic �stula is a serious complication of colorectal malignant tumor with intestinal obstruction,
which aggravates the patient’s suffering, endangers the patient’s life, prolongs the hospital stay, increases
medical expenses, and reduces the patient’s postoperative quality of life. Although some anastomotic
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�stulas are effectively treated conservatively, the cure rate is only about 50%. About 50% of patients
require surgery [29]. Therefore, it is very important to prevent postoperative anastomotic leakage. Studies
have shown [10] that intestinal stent implantation followed by elective surgery does not increase the risk of
anastomotic leakage, which is consistent with the results of this study. The results of the meta-analysis
part of this study showed that the frequency of anastomotic leakage was comparable between the two
methods - intestinal stent placement followed by laparoscopic surgery and emergency surgery (P=0.69). In
addition, meta-analysis study also compared the two methods with respect to left colon and rectum in
consideration of the possible bias the anatomical position of the surgery may introduce. The results of the
anastomotic leakage study showed that there was no signi�cant difference between the two methods in
the high rectum (P=0.26 and P=0.77). The results of the retrospective study of patients treated at our
center also con�rmed that there was no signi�cant difference between the two methods with respect to in
anastomotic leakage (P=0.67). We therefore believe that compared to emergency surgery, colorectal stent
implantation followed by laparoscopic surgery does not increase the incidence of anastomotic leakage.

3.2 Perioperative mortality

Malignant bowel obstruction caused by colorectal cancer often requires emergency surgery. The
perioperative mortality rate during emergency surgery is as high as 15-20% [1]. Some studies have reported
[15] that endoscopic intestinal stent placement as a bridge to perform laparoscopic surgery within a
limited period thereafter not only reduced perioperative mortality, but also reduced postoperative
complications. The results of the meta-analysis of this study showed that there was a signi�cant
difference in perioperative mortality (P=0.04) between the two groups undergoing either emergency
surgery or stent implantation followed by laparoscopic resection. However, our retrospective study showed
that there was no signi�cant difference in perioperative mortality (P=0.33) between the two groups. The
small sample size included in the retrospective analysis and the fact that it is a single center study might
have biased the results. Since the meta-analysis sample size was signi�cantly larger, in spite of the results
of the retrospective part of the study, we believe that intestinal stent implantation followed by laparoscopic
surgery can reduce the perioperative mortality of patients compared to emergency surgery and can be of
signi�cant bene�t to patients.

3.3 Postoperative wound infection

Traditionally, the overall complication rate after emergency surgery has been higher. The problems
resulting from these complications seriously affect the quality of life and cost of living of patients with
colorectal cancer. Meta-analysis results of this study showed that the rate of postoperative wound
infection (P=0.009) was signi�cantly higher in emergency surgery. Subgroup analysis of procedures
involving left colon and rectum were carried out to identify any bias introduced by the differences in the
anatomical position of the obstruction. This subgroup analysis also showed signi�cant difference
between the two methods with respect to postoperative wound infection (P=0.01). The difference was not
signi�cant in the case of high rectum. We believe that the small sample size of high rectum cases might
be the reason for this result. The retrospective study results of cases treated at our center showed a
signi�cant difference between the two methods (P=0.04). We believe that compared to emergency surgery,
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colorectal stent placement followed by laparoscopic surgery reduces the incidence of postoperative wound
infection.

3.4 Operating time and blood loss

For patients with colorectal tumors and malignant intestinal obstruction, shortening the operating time and
reducing the amount of intraoperative blood loss have an important impact on the prognosis. We
retrospectively studied the cases treated at our center and showed that compared to the emergency
surgery group, the operating time and blood loss were signi�cantly lower (P<0.05) during intestinal stent
implantation followed by laparoscopic surgery. The meta-analysis results of this study showed that there
was no signi�cant difference in the operating time between the two groups of patients (P=0.96). It is not
possible to prepare the intestinal tract adequately immediately prior to emergency surgery, which is not the
case with SBTS procedure. Bowel irrigation prior to SBTS takes a certain amount of time, which may not
have been included in the total operating time for the emergency surgery resulting in bias. Therefore, we
believe that compared to emergency surgery, Intestinal stent implantation followed by laparoscopic
surgery does not increase the total operating time.

3.5 Length of postoperative hospital stay

The length of the hospital stay after the surgery affects the treatment and contributes to the economic
burden of the patient. The meta-analysis results of this study showed that there was a statistically
signi�cant difference between the two methods in the length of the postoperative hospital stay
(P<0.00001). The results of our retrospective study con�rm this inference (P=0.01). We therefore conclude
that compared to the emergency surgery, intestinal stent implantation followed by laparoscopic surgery
can shorten the postoperative hospital stay.

Our results show that intestinal stent Implantation followed by laparoscopic surgery can reduce
perioperative mortality, postoperative wound infection, and shorten postoperative hospital stay. In addition,
compared to emergency surgery, it does not increase the risk of anastomotic leakage and can reduce
intraoperative bleeding. However, whether stent placement will cause tumor metastasis remains to be
con�rmed. This is an important factor and hence the complications of stent placement should be
considered carefully during decision making. The fact that some patients who have received stent
placement do not undergo surgery for various reasons cannot be ignored These patients may have
complications such as bleeding, stent migration, perforation, blockage recurrence, tumor metastasis, etc.
[4, 30]. Therefore, this is also a factor that should be considered before stent placement.

In short, in colorectal cancer and malignant intestinal obstruction, compared to emergency surgery,
intestinal stent implantation followed by laparoscopic surgery within a short period reduces postoperative
wound infection, perioperative mortality, intraoperative blood loss, and shortens postoperative hospital
stay. In addition, it makes one-stage anastomosis possible and allows the selection of optimal window
period for laparoscopic surgery based on the patient's condition. Therefore, preoperative stent insertion
followed by laparoscopic surgery shortly thereafter is an effective alternative to emergency surgery for
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malignant colonic obstruction. The results of this study indicate that intestinal stent implantation followed
by laparoscopic surgery is safe and feasible.
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Figure 1

Flow chart of literature screening
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Figure 2

Forest plot of anastomotic leakage in colorectal cancer with malignant obstruction undergoing stent
implantation followed by laparoscopic surgery and emergency surgery

Figure 3

Forest plot of perioperative mortality in patients with malignant obstruction of colorectal cancer
undergoing stent implantation followed by laparoscopic surgery and emergency surgery
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Figure 4

Forest plot of postoperative incision infection in patients with colorectal cancer and malignant intestinal
obstruction undergoing intestinal stent implantation followed by laparoscopic surgery and emergency
surgery

Figure 5

Forest plot of the operating time for intestinal stent implantation followed by laparoscopic surgery and
emergency surgery in patients with colorectal cancer and malignant intestinal obstruction

Figure 6

Forest plot of the length of postoperative hospital stay in patients with colorectal cancer and malignant
intestinal obstruction undergoing endoscopic stent implantation followed by laparoscopic surgery and
emergency surgery
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Figure 7

Results of the funnel chart analysis of the �ve study criteria


