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ABSTRACT

Background: The role of self-expanding metallic stents (SEMS) as a bridge to surgery for acute left-sided obstructive colorectal 
cancer has remained controversial. Objective: To study the efficacy of this approach, we performed a meta-analysis at the gas-
trointestinal surgery center of Sichuan Academy of Medical Sciences and Sichuan Provincial People’s Hospital (Eastern Hospital). 
Methods: Two PubMed and science-direct electronic databases were searched up to December 30, 2017. Eligible studies were 
randomized controlled trials (RCTs). Results: We selected 8 RCTs articles, which included 497 cases. The directly stoma rates 
were significantly lower in the stent group (odds ratio [OR] = 0.46, 95% confidence intervals [CIs] = 0.30–0.70, p = 0.0003). 
The successful primary anastomosis rates were significantly higher in the stent group (OR = 2.29, 95% CIs = 1.52-3.45,  
p < 0.0001). The post-procedural complication rates were significantly lower in the stent group (OR = 0.39, 95% CI = 0.18-0.82, 
p = 0.01). However, tumor recurrence rates were significantly higher in the stent group (OR = 1.79, 95% CI = 1.09-2.93,  
p = 0.02). Conclusions This meta-analysis confirms that SEMS placement could reduce direct stoma rate and increases the 
successful primary anastomosis rate; however, it was associated with a seemingly higher incidence of tumor recurrence. 
(REV INVEST CLIN. 2018;70:269-78)
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INTRODUCTION

Colorectal cancer is a major problem worldwide with 
high incidence and mortality rates. In China, in 2015 
the estimated incidence rate was 376.3/100,000 and 
mortality rate was 191.0/100,0001. Left-sided co-
lonic tumors are the most common, accounting for 
more than 50%2-4. Tumors at the splenic flexure were 
associated with the highest risk of obstruction (in 
8.4% of cases, there was complete obstruction)5, and 
published literature reported that 7-29% of patients 
present with acute colonic obstruction at the time of 
diagnosis6,7.

Patients with acute left-sided colonic obstruction 
have traditionally undergone emergency surgery 
that often leads to the formation of a stoma, and 
about 40% of them will never have their stoma re-
versed8-10. Those with a permanent colostomy have 
a lower health-related quality of life11. Moreover, 
emergency surgery for acute colonic obstruction has 
a high mortality rate, of 8.2-19%, and a morbidity 
rate of 22.3-38%12,13.

At present, numerous studies have shown that self-
expandable metal stent (SEMS) placement is an ef-
fective treatment for patients stented as a bridge to 
surgery or as palliation due to acute obstructive 
colorectal cancer14,15. The literature has reported co-
lonic stent success rates ranging from 47% to 100%, 
and the overall stenting complication rate ranging 
from 7.8% to 19%14-16. A recent meta-analysis 
showed a reduction on the rate of stoma and a high-
er primary anastomosis rate in the colonic stent as a 
bridge to surgery group compared with the emer-
gency surgery group17. However, the study included 
only three randomized trials, which led to significant 
publication bias. Since some new reports have been 
published updating this meta-analysis, we performed 
a revised meta-analysis, including only randomized 
controlled trials (RCTs).

METHODS

Literature search strategy

Search was conducted in two electronic databases, 
PubMed, and science direct (the last search was up-
dated on December 30, 2017). The following terms 

were used: colonic or colorectal neoplasm, stents, and 
intestinal obstruction. The search was done on stud-
ies conducted in human subjects, without restriction 
of language. We did not consider abstracts or unpub-
lished studies. The reference lists of reviews and re-
trieved articles were hand-searched at the same time. 
We performed this meta-analysis according to the 
Preferred Reporting Items for Systematic reviews and 
Meta-Analysis guidelines.

Inclusion and exclusion criteria

We reviewed abstracts of all citations and retrieved 
studies. The following criteria were used to include 
published studies: (a) they had to be RCTs; (b) studies 
should include patients ≥ 18 years old, of either sex, 
who had left-sided colonic obstruction due to colorec-
tal cancer confirmed by abdominal computed tomog-
raphy (CT) scan; (c) studies should compare patient’s 
stenting as a bridge to surgery with emergency sur-
gery due to acute left-sided obstructive colorectal 
cancer; and (d) studies should contain sufficient raw 
data for estimating odds ratio (OR) with 95% confi-
dence intervals (CI). The major reasons for exclusion 
of studies were: (1) studies without raw data avail-
able; (2) duplicates; and (3) no usable data reported.

Data extraction

Data were extracted from each study by two review-
ers (Yang P and Lin Xiu-Feng) independently according 
to the per specified selection criteria. Any disagree-
ments during screening and quality assessment were 
resolved by discussion.

Main and secondary outcomes

We considered the following main outcomes for the 
two different treatment groups: successful primary 
anastomosis rates, directly stoma rate, and postop-
erative complications. The rate of tumor recurrence 
was recorded as a secondary outcome for the current 
meta-analysis. Furthermore, within the SEMS group, 
we considered data regarding technical success, clini-
cal success, and stent-related complications.

Statistical analysis

Statistical analysis was performed by RevMan5.3 
software, which was provided by the Cochrane 
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Collaboration. Heterogeneity was checked by chi-
square test. If the results from the trials had hetero-
geneity, random effects model was used for meta-
analysis. Otherwise, fixed effects model was used. p 
< 0.05 was considered statistically significant. The 
result was expressed with OR for the dichotomous 
variables with 95% CI.

Assessment of study quality

Included studies were reviewed and appraised for 
methodological quality using the Jadad composite 
scale18. High-quality trials scored more than 2 of a 
maximum possible score of 819.

RESULTS

Study characteristics

There were 774 articles relevant to the searching 
words (Fig. 1). Through the steps of filtering the title, 

abstracts, and the full text, 8 papers were finally 
found to conform to our inclusion criteria20-27. From 
the 8 RCTs articles, which included 497 cases, 251 were 
randomly divided into the emergency SEMS as a bridge 
to surgery group, and 246 to the emergency surgery 
group. Technical and clinical success rates for stenting 
were 46.7-100% and 78.6-100%, respectively. 

The clinical perforation rate was 5.6% (14 of 251) 
and the silent perforation rate, 14.3% (11 of 77). 
Two studies included rectal cancer cases21,23. One 
study21 included one case in the stent as a bridge to 
surgery group only, and the other23 did not report 
the number of rectal cancer cases. 

The median time between stent placement and elec-
tive surgery varied in the included studies, from 3 to 
10 days. Regarding the surgical approach, four stud-
ies21,22,23,26 used laparotomy, three20,25,27 used lapa-
rotomy and laparoscopic surgery, and one24 used 
laparoscopic surgery. Characteristics of studies in-
cluded in this meta-analysis are presented in table 1.

Figure 1. Studies’ identification, inclusion, and exclusion.

Excluded

– 103 Review studies

– 563 Not Comparative studies 

Excluded

– 87 Not RCTs studies

Excluded

– 2 Palliative management 
– 2 Different stems types comparison 
– 1 Questionnaire 
– 8 Not relevant to this study topic 

774 Potentially relevant  
articles for retrieval 

108 Relevant comparative 
studies identified 

21 RCTs articles retrieved 
for detailed evaluation 

8 Articles included in analysis 
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Quality of included studies

All the eight studies were randomized, non-blinded 
controlled trials and all of them had a detailed de-
scription of methods for randomization, six with a 
computer-generated list’s allocation, and two with a 
random envelope method. The mean Jadad score of 
the included studies was 3 (Table 2). The main study 
limitations pertained to the justification of sample 
size, allocation concealment, and double-blinding.

Quantitative data synthesis
Directly stoma rates

All the eight studies reported directly stoma rates. 
The combined results showed that the directly sto-
ma rates were significantly lower in the stent group 
(OR = 0.46, 95% CI = 0.30–0.70, p = 0.002). Het-
erogeneity was not observed between the eight 
studies (χ2 = 4.07, p = 0.77, I2 = 0%), so the fixed 
effects model was used (Fig. 2).

Table 1. Characteristics of RCTs studies included in this meta-analysis

Authors 
(year)

Country Study period No. 
SEMS/ES

Stent 
success (%)

Clinical 
success (%)

Randomization 
method

Stent  
type

Cheung et 
al.

China 2002.1-2005.5 24/24 100 83.3 Computer-
generated lists

Wallstent

Alcántara 
et al.

Spain 2004.2-2006.12 15/13 95 95 Sealed 
envelopes

NA

Pirlet et 
al.

France 2002.12-2006.10 30/30 46.7 85.7 Computer-
generated lists

Bard

Cui et al. China 2005.9-2009.11 29/20 NA 100 Computer-
generated lists

NA

van Hooft 
et al.

Netherlands 2007.3-2009.9 47/51 70.2 100 Computer-
generated lists

Wallstent/
WallFlex

Ho et al. Singapore 2004.10-2008.2 20/19 75 93.3 Computer-
generated lists

WallFlex

Ghazal et 
al.

Egypt 2009.1-2012.5 30/30 96.7 100 Sealed 
envelopes

NA

Arezzo et 
al.

Italy, Spain 2008.3-2015.11 56/59 87.5 78.6 Computer-
generated lists

WallFlex/
Hanaro

RCT: Randomized controlled study; SEMS: Self-expandable metallic stent; ES: Emergency surgery; NA: Not available.

Whether rectal cancer  
was included

Median time between stent placement 
and elective surgery (days)

Surgical approach

No 10 (2-16) Laparoscopic and laparotomy

Yes 5-7 Laparotomy

No 7(5-19) laparotomy

No 3,10 Laparotomy and laparoscopic

Yes 5-14 Laparotomy

No 10(9-38) Laparoscopic

No 7-10 Laparotomy

No 5(3-8) Laparoscopic and laparotomy
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Successful primary anastomosis  
rates

All the eight studies reported successful primary 
anastomosis rates. The meta-analysis showed that 
the successful primary anastomosis rates were sig-
nificantly higher in the stent group (OR = 2.29, 95% 
CI = 1.52–3.45, p < 0.0001), the finding not as-
sociated with significant heterogeneity (χ2 = 2.19, 
p = 0.95, I2 = 0%) (Fig. 3).

Post-operative complications

The overall complications were lower for the stent 
group (OR = 0.39, 95% CI = 0.18–0.82, p = 0.01), but 
this finding was associated with significant heteroge-
neity (χ2 = 22.53, p = 0.002, I2 = 69%) (Fig. 4). This 
advantage has also been found in wound infections and 
permanent stoma. However, there was no statistically 
difference in mortality, anastomotic leak, intraperito-
neal abscess, post-operative ileus, pulmonary infection, 

Table 2. Jadad scores

Cheung  
et al.

Alcántara 
et al.

Pirlet  
et al.

Cui  
et al.

van 
Hooft  
et al.

Ho  
et al.

Ghazal  
et al.

Arezzo  
et al.

Was the study described as 
randomized?

1 1 1 1 1 1 1 1

Was the method used to 
generate the sequence  
of randomization described 
and appropriate?

1 1 1 1 1 1 1 1

Was the study described  
as double-blind?

0 0 0 0 0 0 0 0

Was the method of double-
blinding described and 
appropriate?

0 0 0 0 0 0 0 0

Was there a description of 
withdrawals and dropouts?

1 1 1 1 1 1 1 1

Total 3 3 3 3 3 3 3 3

Figure 2. Forest plot of directly stoma rates (SEMS vs. ES).

favors SEMS favors ES Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed. 95% CI

Alcantara (2011) 1 15 0 13 0.8% 2.79 [0.10, 74.63]
Arezzo (2017) 9 56 15 59 19.0% 0.56 [0.22, 1.41] 
Cheung (2009) 8 24 13 24 13.5% 0.42 [0.13, 1.36] 
Cui (2011) 11 29 13 20 14.8% 0.33 [0.10, 1.08] 
Ghazal (2013) 1 30 0 30 0.7% 3.10 [0.12, 79.23]
Ho KS (2012) 2 20 6 19 8.6% 0.24 [0.04, 1.39]
Pirlet (2011) 12 30 16 30 14.9% 0.58 [0.21, 1.62]
van Hooft (2011) 24 47 38 51 27.7% 0.36 [0.15, 0.84]

Total (95% CI) 251 246 100.0% 0.46 [0.30, 0.70]
Total events 68 101
Heterogeneity: Chi2 = 4.07, df = 7 (P = 0.77); I2 = 0% 
Test for overall effect: Z = 3.59 (P = 0.0003)

SEMS: Self-expandable metallic stent; ES: Emergency surgery.
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Figure 3. Forest plot of successful primary anastomosis rates (SEMS vs. ES).

favors SEMS favors ES Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed. 95% CI

Alcantara (2011) 14 15 9 13 2.1% 6.22 [0.60, 64.97]
Arezzo (2017) 43 56 36 59 26.7% 2.11 [0.94, 4.76] 
Cheung (2009) 16 24 9 24 9.9% 3.33 [1.02, 10.90] 
Cui (2011) 18 29 7 20 10.3% 3.04 [0.93, 9.95] 
Ghazal (2013) 29 30 29 30 3.2% 1.00 [0.06, 16.76]
Ho KS (2012) 17 20 13 19 6.6% 2.62 [0.55, 12.48]
Pirlet (2011) 16 30 12 30 18.4% 1.71 [0.62, 4.77]
van Hooft (2011) 16 47 11 51 22.9% 1.88 [0.76, 4.61]

Total (95% CI) 251 246 100.0% 2.29 [1.52, 3.45]
Total events 169 126
Heterogeneity: Chi2 = 2.19, df = 7 (P = 0.95); I2 = 0% 
Test for overall effect: Z = 3.95 (P < 0.0001)

SEMS: Self-expandable metallic stent; ES: Emergency surgery.

Figure 4. Forest plot of overall complications (SEMS vs. ES). 

favors SEMS favors ES Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed. 95% CI

Alcantara (2011) 2 15 7 13 8.9% 0.13 [0.02, 0.83]
Arezzo (2017) 29 56 34 59 16.4% 0.79 [0.38, 1.65]
Cheung (2009) 2 24 17 24 9.7% 0.04 [0.01, 0.20]
Cui (2011) 3 29 4 20 10.1% 0.46 [0.09, 2.34]
Ghazal (2013) 4 29 15 30 12.4% 0.16 [0.04, 0.57]
Ho KS (2012) 7 20 11 19 12.3% 0.39 [0.11, 1.43]
Pirlet (2011) 15 30 17 30 14.3% 0.76 [0.28, 2.11]
van Hooft (2011) 25 47 23 51 15.9% 1.38 [0.62,03.06]

Total (95% CI) 250 246 100.0% 0.39 [0.18, 0.82]
Total events 87 128
Heterogeneity: Tau2 = 0.74; Chi2 = 22.53, df = 7 (P = 0.002); I2 = 69%
Test for overall effect: Z = 2A8 (P = 0.01)

SEMS: Self-expandable metallic stent; ES: Emergency surgery.

Figure 5. Forest plot of tumor recurrence rate (SEMS vs. ES).

favors SEMS favors ES Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed. 95% CI

Alcantara (2011) 8 15 2 13 4.2% 6.29 [1.02, 38.65]
Arezzo (2017) 17 56 20 59 57.6% 0.85 [0.39, 1.86] 
Cheung (2009) 11 24 3 24 6.9% 5.92 [1.39, 25.30] 
Ghazal (2013) 5 30 4 30 14.1% 1.30 [0.31, 5.40]
van Hooft (2011) 13 26 9 32 17.1% 2.56 [0.86, 7.59]

Total (95% CI) 151 158 100.0% 1.79 [1.09, 2.93]
Total events 54 38
Heterogeneity: Chi2 = 8.51, df = 4 (P = 0.07); I2 = 53% 
Test for overall effect: Z = 2.30 (P < 0.02)

SEMS: Self-expandable metallic stent; ES: Emergency surgery.
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urinary tract infection, and organ failure between the 
two groups without heterogeneity (Table 3)

Tumor recurrence rate

Tumor recurrence was reported in five studies, with 
a median follow-up period of 18-65 months. The tu-
mor recurrence rates were 35.8% (54/151) in the 
stent group and 24.1% (38/158) in the emergency 
surgery group. The meta-analysis showed that the 
rate was significantly higher in the stent group com-
pared to the emergency surgery group (OR = 1.79, 
95% CI = 1.09–2.93, p = 0.02), the finding not as-
sociated with significant heterogeneity (Chi2 = 8.51, 
p = 0.07, I2 = 53%) (Fig. 5).

Sensitivity analyses and publication bias

Statistically significant heterogeneity was observed 
only in overall complications analyses by chi-square 
test (χ2 = 22.53, I2 = 69%, p = 0.002). Removing an 
individual study from the list did not change the level 
of significance for the most important clinical out-
comes (directly stoma rates, successful primary anas-
tomosis rates, mortality rates, abdominal complica-
tions, and extra-abdominal complications). The funnel 
plots’ shapes of directly stoma rates did not reveal 
any evidence of an obvious asymmetry, which means 
no such publication bias exists in this meta-analysis, 

Table 3. Statistical results of post-operative complications by Revman 5.0 (SEMS vs. ES)

Groups No. of studies OR (95% CIs) Statistical method P

Mortality rates 5 0.98[0.53-1.82] Fixed 0.95

Overall complications 8 0.39[0.18-0.82] Random 0.01

Abdominal complications

Anastomotic leak 8 0.85[0.41-1.77] Fixed 0.66

Permanent stoma 7 0.52[0.33-0.83] Fixed 0.006

Intra-peritoneal abscess 7 0.66[0.28-1.56] Fixed 0.34

Wound infection 8 0.49[0.27-0.87] Fixed 0.01

Post-operative ileus 4 0.64[0.22-1.86] Fixed 0.41

Extra-abdominal complications

Pulmonary infection 6 0.66[0.28-1.52] Fixed 0.32

Urinary tract infection 4 0.45[0.17-1.22] Fixed 0.12

Organ failure 3 0.49[0.18-1.35] Fixed 0.17

RCT: Randomized controlled study; SEMS: Self-expandable metallic stent; ES: Emergency surgery; NA: Not available.

Figure 6. Funnel plot of directly stoma rates.
SEMS: Self-expandable metallic stent; 
ES: Emergency surgery.

Figure 7. Funnel plot of successful primary anastomosis rates 
(SEMS vs. ES). SEMS: Self-expandable metallic stent; 
ES: Emergency surgery.
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and the funnel plots’ shapes of successful primary 
anastomosis rates were the same as those in figures 
6 and 7.

DISCUSSION

Since colorectal SEMS introduction in the early 1990s, 
the SEMS as a bridge to surgery for acute left-sided 
obstructive colorectal cancer is a recent and appeal-
ing option. Some prior uncontrolled studies reported 
that it would improve the clinical condition of the 
patient and seemed to decrease mortality and mor-
bidity14,28-30. This meta-analysis showed that using 
SEMS as a bridge to surgery for acute left-sided ob-
structive colorectal cancer did not have advantaged 
benefits for post-procedural overall complications and 
mortality. This result was different from the prior 
meta-analysis study17.

The successful primary anastomosis rate and directly 
stoma creation rate have been frequently used to as-
sess different treatments for acute left-sided ob-
structive colorectal cancer. In our meta-analysis, di-
rectly stoma rate, permanent stoma rate, and wound 
infection rate were significantly lower in the colonic 
stenting group than in the emergency surgery group. 
Moreover, the successful primary anastomosis rates 
were significantly higher for the stent group. How-
ever, this advantage was not obtained in the anasto-
motic leak. The reasons probably were insufficient 
bowel decompression so that there was no improve-
ment in the patients’ clinical condition. In addition, the 
emergency surgery nature and the surgeons’ faith 
may have made the surgeons more conservative than 
in the SEMS as a bridge to surgery group.

Major post-procedural stent-related complications 
include perforation, stent migration, bleeding, and 
persistent obstruction. In this meta-analysis, four 
studies reported stent-related and procedure-related 
complications22,23,26,27, and the other four studies did 
not report the complications with stent place-
ment20,21,24,25. Pirlet et al. reported 2 (6.6%) stent-
related perforations and 8 silent perforations in 30 
patients randomized to colonic stenting as a bridge 
to surgery22. However, if the number of silent perfo-
rations is counted, the total perforation rate was as 
high as 33.3%. van Hooft et al. reported 6 (12.8%) 

stent-related and post-procedural perforations23. 
The total perforation rate was 19.1% (9 perfora-
tions in 47 patients) if the number of silent colonic 
perforations is added. This matter of concern from 
an oncological aspect raises the question of tumor 
dissemination after stenting31. However, the conse-
quences of dissemination are inconsistent if this 
information derived from survival data at present, 
ranging from no difference between colonic stent-
ing and emergency surgery to a significantly re-
duced 5-year survival for patients treated with co-
lonic stenting before elective surgery10,32. In our 
meta-analysis, the tumor recurrence rate was high-
er in the stent group. Due to the lack of raw data, 
we did not make Kaplan–Meier curves in this meta-
analysis. Although stent placement was associated 
with a higher risk of recurrence, the numbers were 
too small to draw a definitive conclusion from this 
meta-analysis. The main reason for this difference 
was a stent-related perforation. The clinical perfo-
ration rate was 5.6% (14 of 251) and the silent 
perforation rate, 14.3% (11 of 77) in our meta-
analysis. The safe use of stents already was shown 
by Saito et al. in a recent study, with only 1.6% risk 
of perforation and 1.3% risk of silent perforation33. 
Hence, the weaknesses of this meta-analysis were 
the variation in operator experience with stenting 
in the included studies. As a result, surgeons must 
demonstrate sufficient expertise in colonic stenting 
before they can perform these procedures.

The technical success rate ranged from 46.7% to 
100% in the 8 articles included in this meta-analysis. 
Four studies described the reasons for technical fail-
ure22-24,26. The main reason was inability to pass the 
stricture with the guide-wire (13 of 16 in the study 
by Pirlet et al., 12 of 14 in the study by van Hooft et 
al., 4 of 5 in Ho et al.'s study, and 1 of 1 in the study 
by Ghazal et al.). In patients with complete obstruc-
tion, stent placement is more difficult, and the bowel 
might be less easily decompressed than in patients 
with incomplete obstruction34. Due to insufficient 
bowel decompression at the time of surgery, there 
was a fairly high leak rate in primary anastomosis 
without a stoma. A study reported that complete 
obstruction was an identified risk factor for complica-
tions35. However, our meta-analysis did not find the 
difference in anastomotic leakage between the two 
groups.
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In this meta-analysis, only one study23 reported the 
overall health status and quality of life between the 
two groups. Since there was no raw data, we could 
not do data synthesis. In their study23, van Hooft et 
al. did not record any significant differences in overall 
health status, cancer-specific quality of life, or tumor-
specific quality of life between the treatment groups, 
except for more stoma-related problems in the co-
lonic stenting group than in the emergency surgery 
group. Two studies reported the cost-benefit analy-
sis21,24. However, the two articles have reached the 
opposite conclusion. Alcántara et al. reported in their 
study that the cost was significantly higher for the 
colonic stenting group when the cost of material used 
was added in21.

As in most meta-analysis, these results should be 
interpreted with caution. There are several limita-
tions, although the research includes eight high-
quality studies. First, all the eight studies included 
lack allocation concealment and double-blinding. 
Due to the obvious difference between the two 
methods, a completely double-blind randomized 
control is not possible. Therefore, there may be 
selection bias, implementation bias, and measure-
ment bias. For example, the selection bias was very 
easy to choose in this colonic stenting group of 
stoma and primary anastomosis. Second, all of the 
eight studies included small numbers of patients; 
the largest number included was only 115 cases27. 
Third, differences in technical success rates, colon-
ic stent designs, and operative techniques were as-
sociated with the confounding bias. Finally, this 
study did not perform an economic data synthesis 
due to the lack of relevant raw data on economics, 
as well as overall survival, progression-free survival, 
and quality of life.

In conclusion, this meta-analysis confirms that SEMS 
placement seems to reduce directly stoma rate and 
increases the successful primary anastomosis rate 
and is associated with a lower rate of overall compli-
cations, permanent stoma, and wound infection. How-
ever, it was seemingly associated with a high tumor 
recurrence incidence. Further large-scale studies are 
necessary to compare with the overall survival rate, 
progression-free survival rate, and quality of life in the 
two strategies.
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