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Abstract
AIM
To investigate by meta analytic study and systematic review, advantages of colonic stents placement in comparison with emergency surgery.

METHODS
We conducted an extensive literature search by PubMed, Google Scholar, Embase and the Cochrane Libraries. We searched for all the papers in English published till February 2016, by applying combinations of the following terms: obstructive colon cancer, colon cancer in emergency, colorectal stenting, emergency surgery for colorectal cancer, guidelines for obstructive colorectal cancer; stenting versus emergency surgery in the treatment of obstructive colorectal cancer, self-expanding metallic stents, stenting as bridge to surgery. The study was designed following Prisma Statement. By our search, we identified 452 studies; 57 potentially relevant studies in full text were reviewed by 2 investigators: 9 randomized controlled trials were considered for meta-analysis; all the others were considered for systematic review.

RESULTS
Nine randomized controlled trials were considered for meta-analysis; By comparing colonic stenting (CS) as bridge to surgery and emergency surgery, the pooled analysis showed no significant difference between the two techniques in terms of mortality [odds ratio (OR) = 0.91], morbidity (OR = 2.38), permanent stoma (OR = 1.67) rates; primary anastomosis was more frequent in the stent group (OR = 0.45; P = 0.004) and stoma creation was more frequent in the emergency surgery group (OR = 2.36; P = 0.002); no statistical difference was found in disease free survival and overall survival. The pooled analysis showed a significant difference between the colonic stent and emergency surgery groups (OR = 0.37) with a significant higher one-year recurrence rate in the stent group (P = 0.007).

CONCLUSION
CS improves primary anastomosis rate with significant high one-year follow-up recurrence and no statistical difference in terms of disease free survival and overall survival.
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Core tip: The management of patients presenting with acute large bowel obstruction caused by left sided colorectal cancer is still debated. Recently published conflicting results regarding colonic stenting and its oncological outcome, not allowed emergency surgeon to consider this therapeutical option, with the aim to convert an urgent situation into an elective one, decreasing stoma creation rate. We decided to carry out a meta-analysis of all the available randomized controlled trials comparing colonic stenting vs surgical decompression to investigate the real advantage of self-expandable metallic stents placement and its oncological safety.
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INTRODUCTION
Colorectal cancer (CRC) is a common malignant condition in western countries; approximately 10%-30% of patients affected present with acute large bowel obstruction (ALBO) requiring urgent decompression. CRC presenting with obstruction is associated with increasing age, lower socioeconomic status, more advanced disease and considerably increased hospital morbidity and mortality[1]. Treatment options include resection of the obstructing tumor with primary anastomosis, proximal diversion, or insertion of a self-expandable metal stents (SEMS).
Emergency surgery for acute colonic obstruction is associated with a significant risk of mortality and morbidity and with a high percentage of stoma creation[2].
About 70% of all large bowel obstructions occur in left-sided lesions and there is still no consensus about the emergency management of the obstructed left colon cancer. Colonic stenting (CS) has been suggested as an alternative to surgery, as a bridge to surgery (BTS), allowing time for a preoperative evaluation, to improve the patient’s medical condition, and facilitating bowel decompression; or with palliative purpose in patients considered non operable because of advanced neoplastic disease.
Since Dohmoto et al[3] described the use of SEMS in patients with non resectable or metastatic rectal cancer, and Tejero et al[4] published their experience of metallic stents placement in two patients with colonic obstruction as BTS, several studies demonstrated that endoscopic stenting, followed by elective surgery in the optimal timing, within 5-7 d[5,6], increases the primary anastomosis rate in patients with obstructive left sided lesion. Lately, many studies reported conflicting results comparing SEMS as BTS and emergency surgery (ES) in terms of safety, morbidity, disease free survival (DFS), overall survival (OS), medium and long term oncological outcomes.
According to the current literature, colon perforation after SEMS placement occurs in 3.8% to 6.9% of patients treated[7] resulting in seeding of neoplastic cells in the abdominal cavity; colonic perforation after stent can be classified in (1) immediate or delayed (technical problems are frequently responsible for immediate perforation; stent quality is an important factor affecting delayed perforation; patients in whom a SEMS was placed at the recto-sigmoid junction are at high risk of delayed perforation); (2) free, associated with faecal peritonitis, or silent (microperforation)[8]. 
Almost 70% of colon perforations occur in the first week after stenting and they could have a negative effect on long term survival, especially in patients whose disease is potentially curable. Maruthachalam first reported that endoscopic insertion of colonic stents results in increased levels of CK20 mRNA in the peripheral circulation[9]. Malgras et al[10] showed an increased metastatic process and shorter survival time in a mouse model of colonic cancer treated with SEMS.
We decided to comprehensively review current literature and to carry out a meta-analysis of the last randomized controlled trials (RCT) published with the aim to evaluate the efficacy and safety of CS as BTS versus ES.

MATERIALS AND METHODS
Literature search
We conducted an extensive literature search by Pubmed, Google Scholar, Embase and the Cochrane Library. We searched for all the papers in English published till February 2016 by applying combinations of the following terms: obstructive colon cancer, colon cancer in emergency, colorectal stenting, emergency surgery for colorectal cancer, guidelines for obstructive colorectal cancer; stenting versus emergency surgery in the treatment of obstructive colorectal cancer, SEMS, stenting as BTS.
We considered for our analysis all systematic reviews, RCTs, large case series, original case reports, meta-analyses, retrospective and prospective comparative studies. 
The study was designed following Prisma Statement[11].

Study selection
All the collected studies as full manuscripts were reviewed and selected applying the following inclusion criteria: (1) RCTs; (2) retrospective studies; (3) prospective studies; and (4) case matched studies, comparing colonic stenting as bridge to surgery vs emergency surgery in the treatment of the left colon obstruction caused by adenocarcinoma.

Exclusion criteria
We excluded from analysis studies evaluating stenting for benign stenosis and for right colon cancer, primary and secondary stenting in patients with advanced neoplastic disease and/or for patients who received chemotherapy with palliative treatment; colon stenting for extrinsic tumor compression.

Data extraction
Two investigators, following selection criteria established before starting literature search, extracted the following data from the RCTs included in the meta-analysis: first name author and year of publication, country of origin, study design, whether it was a single or multicenter study, total number of patients included and number of subjects in each group (colonic stent and emergency surgery group), gender and age of patients. Clinical variables were: tumor site, type of stent used and modality of insertion, type of surgery after stent insertion, type of surgery in emergency, data on technical and clinical success, defined as successful stent placement across the stricture and its deployment and adequate bowel decompression (within 48-72 h) from stent insertion without need for re-intervention, stenting-related complications (bleeding, stent obstruction, stent migration, bowel perforation), elective surgery-related complications.
Primary outcomes reported for the 2 techniques were: short term morbidity, in-hospital mortality, permanent stoma creation, primary anastomosis and stoma creation rate, 1-year recurrence rate, OS, DFS.

Quality evaluation
Study quality was assessed by evaluating randomization, generation of allocation sequence and allocation concealment, blinding, description of follow-up, definition of outcome measures, adequate power for clinically significant effect size, intention to treat analysis and baseline assessment of treatment group characteristics, according to the quality criteria suggested for randomized controlled trials by Jüni et al[12].

Statistical analysis
Data analysis was performed with Revman 5.3 software (Cochrane collaboration). The outcomes of meta-analisys were morbidity and mortality rate, permanent stoma rate, primary anastomosis and temporary stoma creation rate, one year recurrence rate, disease free survival and overall survival rate. The odds ratio (OR) was used to compare the different outcomes for emergency surgery and endoscopic stenting in the groups analyzed. The p values and 95% confidence intervals (CI) were provided for all outcomes. Forest plots for all the outcomes were constructed. A P value < 0.05 was considered significant. 

RESULTS
Literature search results
By our search, we identified 452 studies; 57 potentially relevant studies in full text were reviewed by 2 investigators: 9 RCTs (Table 1) were considered for meta-analysis; 8 meta-analyses and systematic reviews, 4 reviews of the literature, 17 retrospective comparative studies, 11 prospective comparative studies, 1 experimental study, 5 international guidelines were included in our comprehensive review of the literature (Figure 1).
Four RCTs were published between January 2012 and February 2016: (1) Cheung et al[13] carried out a randomized multicenter (12 university Korean hospitals involved) prospective study on 123 patients with malignant colonic obstruction treated by stenting, 58 of them with palliative intent and 65, as bridge to surgery, to determine and compare the clinical outcome and safety of the Taewoong D-type uncovered stent and the Boston Scientific Wallflex stent; (2) Sloothaak et al[14] reported oncological data of the Dutch Stent-In 2 randomized clinical trial[15,16] stopped prematurely in March 2010 because of the clinical stent or procedure-related perforation rate was 13% and occult perforations were revealed in a further 10% of the resected specimens; follow up time for this study was in mean 45 months for the emergency surgery group (32 patients) and 41 months for the colonic stent as bridge to surgery (26 patients); (3) Tung et al[17] reported long term follow up (32 months for the open surgery group and 65 months for the endo-laparoscopic group) data of the RCT conducted by Cheung et al[18] with the aim to compare the endo-laparoscopic approach and open surgery in the treatment of obstructing left sided colon cancer[17]; and (4) Ghazal et al[19] conducted a RCT to compare the procedures of endoscopic stenting followed by elective colectomy versus total abdominal colectomy and ileorectal anastomosis in the management of acute obstructed carcinoma of the left colon[19].
Data from 8 RCTs[15-22] were analyzed with a total of 361 patients: 182 who received colonic stenting as bridge to surgery and 179 who undergone surgery in emergency. The location of the tumor was well indicated in all the RCTs (trasverse colon; splenic flexure, discending colon, sigmoid colon, rectosigmoid).
Different colonic stents were used across the studies: Van Hooft et al used both the Boston Scientific WallFlex and Wallstent[15,16]; Cheung et al[18] used the Boston Scientific Wallstent; Pirlet et al[20] used the Bard nitinol uncovered stent ; Ho et al[21] used the Boston Scientific WallFlex, while Alcántara et al[22] and Ghazal et al[19] didn’t indicate the type of stent used.
The stent placement was performed by an experienced endoscopist and/or radiologist in the studies of Cheung et al[13], van Hooft et al[15], Pirlet et al[20] and Alcántara et al[22]; Ho et al[21] reported that the stent was inserted by an endoscopist or endoscopist-surgeon; Ghazal et al[19] didn’t reported this information.
The colonic stent group was surgically treated by elective colic resection with one stage technique, by laparoscopic approach[17,18] or by laparotomy, or by Hartmann’s procedures.
In the ES group, the surgical technique employed was decided by the surgeon, case by case. All the patients in ES group of Ghazal’s study undergone total abdominal colectomy and ileo-rectal anastomosis[19].

Meta-analysis
A sensitivity analysis using random versus fixed-effect models for all the outcomes showed a limited difference between the OR and the corresponding 95 % CI. Statistical tests confirmed the presence of between-study heterogeneity; therefore, a random-effects model was utilized for the statistical analysis.

Morbidity and mortality
All studies provided data on mortality[14-22]. There were 14/179 (7.82%) deaths in the surgery group and 15/182 (8.2%) deaths in the stent group; the pooled analysis showed no significant differences between the two strategies (OR = 0.91; 95%CI: 0.29-2.79) (Figure 2). All the studies considered reported medical and surgical complications in the two groups of patients. The morbidity rate was 37.36% (68/182) in the stent group and 53.07% (95/179) in the surgical group and, also for this parameter, the pooled analysis showed no significant differences between the two strategies (OR = 2.38; 95%CI: 0.80-7.06) (Figure 3).

Permanent stoma
Only 5 studies were considered for this parameter (16-20). The permanent stoma rate was 37/126 (29.36%) in the stent group and 52/136 (38.23%) in the surgical group; the pooled analysis showed no significant differences between the two groups (P = 0.09) (Figure 4) with an OR of 1.67 (95%CI: 0.92-3.01).

Primary anastomosis and stoma creation
By comparing emergency surgery and colonic stenting in studies that analyzed the use of stenting as a bridge to surgery procedure[14,16,17,19,20,22], the pooled analysis showed that primary anastomosis was significantly frequent in the stent group (121/171, 70.76%) as compared to the surgical group (95/169, 56.21%; Figure 5) with an OR of 0.45 (95%CI: 0.26-0.77; P = 0.004) and that the stoma creation was more frequent in the surgical group (77/169, 45.56%) as compared to the stent group (52/170, 30.58%; Figure 6) with an OR of 2.36 (95%CI: 1.37-4.07; P = 0.002).

One year recurrence rate
Only 3 studies were considered[16,20,22] for this parameter. One-year recurrence rate was 18.60% (16/86) in the surgery group and 36.70% (29/79) in the stent group with an OR of 0.37 (95%CI: 0.18-076). The pooled analysis showed a significant difference between the 2 groups with a significant higher one-year recurrence rate in the stent group (P = 0.007) (Figure 7).

Disease free survival
Two studies reported data about DFS[20,21]; the statistical analysis showed a higher DFS in the surgery group (46.42%-26/56) compared to the stent group (39.28%-22/56) with no significant difference in the pooled analysis (P = 0.45), and an OR of 1.34 CI ( 95%CI: 0.63-2.83) (Figure 8).

Overall survival
Cheung et al[18] and van Hooft et al[16] reported data about OS; the pooled analysis showed no significant difference between the 2 groups [25/56 (44.64%) vs 24/50 (48%)], respectively in the ES group and in the stent group; P = 0.65) and an OR of 0.84 (95%CI: 0.39-1.81) (Figure 9).  

DISCUSSION
ALBO presents a challenge to any surgeon. Distended unprepared bowel, patient’s dehydration, advanced disease and frequent need for surgery out of hours, often at night, are all factors that predispose the patient to complications. Its surgical management is still debated and includes: (1) primary resection and anastomosis (one stage procedure): it prevents the confection of a loop colostomy but presents the risk of anastomotic leakage; (2) Hartmann’s procedure; it prevents anastomotic leakage but needs a second operation to reverse the colostomy; (3) three stage procedure (decompressive colostomy-colic resection-colostomy’s closure); (4) subtotal or total colectomy with/without primary anastomosis; it is indicated in diastatic colon perforation or synchronous right colonic cancer; and (5) temporary or definitive loop colostomy/ileostomy, in case of important bowel dilatation proximal to obstruction, advanced neoplastic disease or peritoneal carcinomatosis[1,2].
Many available studies reported the increasing number of surgical procedures involving the creation of a diverting or permanent stomas and this seems to increase with age, decreasing quality of life of patients[23,24].
The ‘ideal’ operation is the elective one. The immediate colic resection with primary anastomosis represents the gold standard in patients with low risk; a temporary de-functioning colostomy or ileostomy could be proposed to patients with an intermediate anesthetic risk; in high-risk cases, advanced obstruction, simultaneous colonic perforation, metastatic or locally advanced disease, Hartmann's operation should be preferred; colonic stents represent the best option when skills are available[2]. 
CS as BTS seems to provide a good alternative therapeutic to convert an emergency clinical situation into a more elective one.

SEMS insertion and complications
SEMS placement can be associated with complications, such as perforation, migration, tumor ingrowth, stool impaction, bleeding, and pain.
Perforation rate ranged from 0 to 83%, the overall risk of perforation was about 5%, which is a relatively low risk, but the mortality rate of patients with perforations was 16%[8]. 
Van Hooft et al[15,16] reported 6/47 stent related perforations and Pirlet et al[20] reported 2 stent perforations and 8 silent perforations in 30 patients randomized to CS as BTS. 
The endoscopist’s experience, the type of colic obstruction (partial or complete), the type of stent and the insertion technique are fundamental to reach CS technical and clinical success[25]. 
CS is more likely to be successful in shorter, malignant strictures with less angulation, distal to the obstruction[26].
Geraghty et al[27] reported that technical success and good outcome for the emergency management of malignant left colon obstruction (MLBO) by SEMS insertion is higher for experienced operators who had performed more than 10 procedures, using the through-the-scope (TTS) endoscopy technique.
Giannotti et al[28] evaluating prospectively short and long term results from colonic stenting as BTS, showed a benefit for the CS group compared to ES group and concluded that this results from the experience of the endoscopist and the relatively low rate of complete colonic obstructions included in the study.
Mehmood et al[29] reported that CS can be performed by an endoscopist without radiologist support if adequately trained, with good outcomes, highlighting the central role of the endoscopist.
SEMS can be divided into two types: uncovered and (fully and partially) covered. Tumor in growth occurs often with uncovered SEMS, and migration occurs often with covered SEMS[30].
The selection of the appropriate stent is very important for outcomes, considering material, design, diameter, length, radial force, flexibility, foreshortening ratio, and delivery system but there is no evidence to indicate which stent type is superior. 
Cheung et al[13] recently conducted a multi center, randomized, prospective, comparative study aimed to compare the efficacy and complication rates of the D-type colonic  stent (Taewoong medical Co., Gimpo, South Korea) with those of the Wallflex stent (Boston Scientific Corp., Natick, MA, United States); both stents were uncovered with different radial and axial force, to reduce the excessive pressure on the ends, which could result in contact with the normal mucosa of the colon, increasing risk of perforation. Perforation occurred for 5/58 patients treated with colonic stent. 4 with the Wallflex stent and 1 with D-type stent without statistically significant difference[13].
van Halsema et al[7] in his meta-analysis noted that of the 9 most frequently used stent types, the WallFlex, the Comvi, and the Niti-S D-type have a higher perforation rate (> 10%). A lower perforation rate (< 5%) was found for the Hanarostent and the Niti-S covered stent. Risk factors for perforation include benign etiology of the stricture, and chemotherapy with bevacizumab, as confirmed by others studies[7,31-33].

Colonic stenting vs emergency surgery: Which are the benefits?
Many studies were proposed to investigate advantages and disadvantages of CS compared to ES in the management of acute colorectal obstruction. Data confirmed short-term safety and efficacy of SEMS placement as BTS. The conflicting data reported recently by 3 RCTs, stopped prematurely, have opened the debate on the efficacy and safety of the use of SEMS to treat potentially curable patients presenting with MLBO[15,20,22].
Van Hooft did not observe clinical advantages of colonic stenting as compared to ES. During his RCT, an interim analysis showed an increase in absolute risk of 30-d morbidity in the CS group and a high perforation rate (13%). In this trial, the ES group had an increased stoma rate after initial intervention (75% in ES vs 51% in CS), but a reduced frequency of stoma-related problems (1.9% in ES vs 10.6% in CS). The differences in the stoma rate disappeared at last follow-up (67% in ES vs 57% CS group) due to the high leakage rate of primary anastomosis in the stent group[15,16].
Pirlet et al[20], failed to demonstrate that CS significantly decreased the need for a stoma compared to ES. No significant difference was noted regarding the stoma rate, but the high number of stent-related adverse events (6.6% of perforations) and the low technical success rate for stent insertion (47%) led to premature closure of the trial[20]. 
In contrast, Alcántara et al[22] closed their study prematurely because of the high morbidity, in particular of the high incidence of anastomotic leakage in the ES group (30.7% in the ES with intraoperative colonic lavage vs 0% in patients having CS)[22].
Since the publication of these data, several meta-analyses were designed to investigate the superiority of the use of CS as BTS compared with ES alone in the treatment of potentially curable patients presenting with MLBO.
Cennamo et al[34] confirmed that in patients with ALBO, stent placement improves primary anastomosis without decreasing mortality and morbidity rates.
Zhang et al[35] reported that stent placement as BTS did not adversely affect mortality and long term survival.
Cirocchi et al[36] analyzed data about 197 patients, 97 of them treated with CS to assess the effectiveness of CS used as BTS, in the management of MLBO. The authors showed that when used as BTS, CS improves the primary anastomosis rate (64.9% vs 55% respectively for CS group and ES group; P = 0.003) and decreases the overall stoma rate (45.3% vs 62% respectively in the CS and ES groups; P = 0.02)[36].
De Ceglie et al[37] showed that CS offers advantages over ES in terms of increase in primary anastomosis, successful primary anastomosis, reduction of stoma creation, infections and other morbidities; no significant statistical difference between CS and ES in terms of length of hospitalization, preoperative mortality and long-term survival.
Huang et al[25] analyzed data from 7 RCTs comparing CS and ES and reported that compared with the ES group, the CS group achieved significantly more favorable rates of permanent stoma, primary anastomosis, wound infection, and overall complications; no significant difference between the two groups in anastomotic leakage, mortality, or intra-abdominal infection was found.
Results of our meta-analysis confirmed that in the group of patients treated with CS as BTS, primary anastomosis is significantly more frequent; as stoma creation rate is significantly higher in the ES group; no statistically significant difference was found between the two groups in permanent stoma rate (Figures 4-6).

Stent placement as bridge to surgery is oncologically safe?
The negative long-term oncological outcomes of SEMS insertion have to be proven and are still debated after the data reported by Maruthachalam and Malgras[9,10]. Surely, the enforced radial dilatation by SEMS suggests the possibility of increased risk of perforation and tumor manipulation that can induce dissemination of cancer cells into the peritoneal cavity.
Matsuda et al[38] conducted his meta-analysis to evaluate long-term outcomes of colonic stent insertion followed by surgery for ALBO. He included 11 studies for analysis with a total of 1136 patients, of whom 432 (38%) underwent CS as BTS and 704 (62%) underwent ES. OS, DFS and recurrence did not differ significantly between the CS as BTS and ES groups.
Kavanagh et al[39] conducted an observational comparative study to evaluate medium term oncological outcomes of CS as BTS and ES with an intention to treat analysis. Data showed no difference in cancer specific and all cause mortality between both groups; there were 3 cancer related deaths in the CS group and 4 in ES group. Median follow up (months) in CS and ES group was 27.4 (range 1-81) and 26[39]. Disease recurrence occurred in 4 patients in the CS group and 6 patients in the ES group; sites of recurrence in the CS were: local/peritoneal in two patients, liver in two patients; both local recurrences occurred in patients who had undergone R1 resections. In the ES group there were 1 local/liver, 2 peritoneal, and 3 liver; the local recurrence occurred in a single patient who had a R1 resection. Kavanagh reported the histological evidence of clinically silent tumor micro perforations in 3 patients in the CS group (13%) in comparison with 2 (7%) tumor micro perforations in the ES group and this suggested that it is occasionally present in the absence of stent deployment[39].
Gorissen reported that SEMS was associated with an increased local recurrence rate in  patients aged ≤ 75 years. In younger patients treated with CS, a significantly higher local recurrence rate was observed at the end of the follow up (32% vs 8 %; P = 0.038). Of 20 local recurrences, 12 were diffusely peritoneal, 5 were at the large bowel anastomosis/side wall, 2 were ovarian and 1 was on the small bowel[40].
Sloothaak et al[14] reported data about disease recurrence (DR), DFS, disease specific survival (DSS) and OS about patients involved in the Dutch Stent in 2 trial[14-16]. Fifty eight patients were included in the analysis. Median follow up was 4 and 41 months in the ES and CS groups respectively. Loco-regional or distant disease recurrence developed in 9/32 patients in the ES group and 13/26 in the CS group. DFS was worst after a stent-related perforation.The OS rate was 50% for patients with a stent related perforation and was worse than the rate of 62% in patients without stent-related perforation[14].
Sabbagh et al[41] retrospectively analyzed data from 48 patients in CS group and 39 in the  ES  group, using a propensity score to correct for selection bias and he reported worse OS and DFS of patients with MLBO with SEMS insertion compared with ES. In the overall population, OS (P = 0.001) and 5-year overall survival (P = 0.0003) were significantly lower in the CS group than in the ES group, and 5-year cancer-specific mortality was significantly higher in the CS group (P = 0.02). Five-year DFS, the recurrence rate, and the mean time to recurrence were better in the ES group (no statistically significant difference). For patients with no metastases or perforations at hospital admission, (P = 0.003) and 5-year overall survival (30% vs 67%, respectively, P = 0.001) were significantly lower in the CS group than in the ES group[41].The same authors wanted to explain these data by analyzing pathological specimens from the CS- and the ES groups in a case-matched analysis (with the groups matched for the T stage). A total of 84 patients were included in the study (50 in the CS group). Twenty-five patients in the CS group were matched with 25 patients of the surgery-only group. Tumor ulceration (P = 0.0001), peri-tumor ulceration (P = 0.0001), perineural invasion (P = 0.008), and lymph node invasion (P = 0.005) were significantly more frequent in the CS group. In a multivariate analysis of the CS group, T4 status and tumor size were significant risk factors for microscopic perforation, perineural invasion, and lymph node invasion[42].
Then Knight et al[43] decided to carried out a retrospective cohort study to determine if preoperative stenting adversely affects long-term survival by comparing a group of patients having preoperative stenting (group A) with a group of patients having elective surgery for Dukes' B and C cancer excluding mid and low rectal tumors (group B) in a single centre. The 30-day mortality rate for groups A and B was 6.7 % (one patient) and 5.7% (five patients), respectively. The 5-year survival rate was 60 % and 58 %, respectively, with a p value of 0.96. Knight concluded that patients undergoing CS as BTS have the same long-term survival with those undergoing elective surgery[43].
Park et al[44] retrospectively analyzed data from 67 patients who had undergone  SEMS placement as BTS and 35 patients treated by ES to compare surgical and oncologic outcomes of the groups. The CS group had a higher laparoscopic resection rate (67.2% vs 31.4%, P = 0.001) with a lower conversion rate (4.3% vs 35.3%, P = 0.003). The rates of local recurrence and distant metastasis, recurrence-free, and OS were not significantly different between the two groups[44].
Also Kim et al[45] carried out a retrospective analysis of data from 43 patients who had undergone radical resection after preoperative CS and 48 who had undergone ES with curative intent to compare short- and long-term outcomes between the two groups. The 5-year DFS and 5-year survival rates were not significantly different between the CS and ES groups[45].
Our meta-analysis showed that 16/86 (18.60%) patients in the ES group and 29/79 (36.70%) patients in the CS group presented with a recurrence at 1 year follow-up period with a statistically significant difference between the two group (P = 0.007). (Figure 7). No statistically significant difference was found in terms of DFS and OS between the groups. (Figures 8 and 9).

SEMS: International guidelines
Considering available data, the emergency surgeon is not allowed to treat with SEMS potentially curable patients presenting with obstructing left sided colon cancer.
The World Society of Emergency Surgery, after a consensus conference, stated that colonic stents represent a valuable option both for palliation and as a bridge to elective surgery, when skills are available, to treat patients presenting with obstructing left sided colon cancer and no signs of perforations. High clinical and technical expertise is mandatory to obtain good results, consequently they suggest that SEMS should be used as a bridge to elective surgery in referral centre hospitals with specific expertise, in selected patients, and that CS should be preferred to colostomy for palliation in patients not treated with bevacizumab-based therapy, since this technique is associated with similar mortality/morbidity rates and shorter hospital stay compared to surgery, avoiding high health-care cost related to stoma[2,32]. 
The European Society of Gastrointestinal Endoscopy does not recommend SEMS placement as a standard treatment of symptomatic MLBO; it can be considered for patients with potentially curable ALBO at high risk of postoperative mortality (American Society of Anesthesiologists Physical Status  ≥  III and/or age  >  70 years) as an alternative to ES; it is recommended as the preferred treatment for palliation, except in patients treated or considered for treatment with anti-angiogenic drugs such as bevacizumab[46].
The Eastern Association for the Surgery of Trauma conditionally recommend CS (if available) as initial therapy for MLBO, because of stent use was associated with decreased mortality and morbidity rates[47].
The Korean Society of Gastrointestinal Endoscopy recommends CS as BTS in order to avoid high morbidity related to ES, above all in patients with unresectable CRC, because SEMS placement can relieve symptoms, improve quality of life and allow chemotherapy and/ or radiotherapy for palliation[48].
In conclusion, CS improves primary anastomosis rate with a low stoma creation in comparison with emergency surgery. At one year follow-up, the recurrence rate is higher in patients treated with stent, with no statistical difference in terms of DFS and OS. CS is a therapeutical option to take into consideration, when skills are available, to treat patients unfit for surgery, with palliative intent, considering high health-care cost related to stoma. 
Considering available data about oncological outcome of CS, surgery is the only treatment to offer to young patients presenting with a potentially curable acute colorectal obstruction.
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Background
Colonic stenting seems to be a good therapeutical option to convert an urgent situation into an elective one. Recently published conflicting results about oncological safety of this technique, used as a bridge to surgery, versus emergency surgery, not allow surgeons to treat with stent potentially curable patients presenting with large bowel obstruction.

Research frontiers
Emergency surgery has still high morbidity and mortality rate. The use of colonic stenting in the management of patients presenting large bowel obstruction can help to decrease morbidity and mortality, delaying surgery. The problem is that colonic stenting can potentially determinate the spreading of tumor cells but no available data can confirm that it can affect disease free survival and overall survival rates.

Innovations and breakthrough
In the present study, authors demonstrated that colonic stenting improves primary anastomosis rate with a low stoma creation. At one year follow-up, the recurrence rate is higher in patients treated with stent, with no statistical difference in terms of disease free survival and overall survival.

Applications
Colonic stenting is a therapeutical option to take into consideration, when skills are available, to treat patients unfit for surgery, with palliative intent, considering high health-care cost related to stoma. Considering available data about oncological outcome of stunting in emergency, surgery is the only treatment to offer to young patients presenting with a potentially curable acute colorectal obstruction.
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Peer-review
This meta-analysis of randomized controlled trials comparing colonic stenting versus emergency surgery in the management of left large bowel obstruction and the systematic review of all the other available studies adds useful information for practice and research.
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Figure 1 PRISMA 2009 flow diagram.
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Figure 2 Mortality rate; no statistically significant difference between the colic stenting and emergency surgery groups.
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Figure 3 Morbidity rate; no statistically significant difference between colon stenting and emergency surgery groups.
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Figure 4 Permanent stoma rate; no significant difference between colon stenting and emergency surgery groups.
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Figure 5 Primary anastomosis rate; this parameter is higher in the colonic stenting group with a significant difference in comparison with the emergency surgery group.



[image: ] Figure 6 Stoma creation rate; this parameter is higher in the emergency surgery group with a significant difference between the two groups considered.
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Figure 7 One-year recurrence rate; this parameter is higher in the colonic stenting in comparison with the emergency surgery group with a significant difference between the two groups.




[image: ]
Figure 8 Disease free survival; no significant difference between colonic stenting and emergency surgery groups.
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Figure 9 Overall survival; no significant difference between colonic stenting and emergency surgery groups.
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Table 1 Studies characteristics
	Ref.
	Format
	Country
	Type study
	CS/ES
	Etiology of obstruction
	Site of obstruction
	Colonic stent
	Emergency surgery
	Elective surgical
treatment

	Van Hooft et al[14], 2008 
	FT
	Netherlands
	MLC
	11/10
	OLCC
	RS: 16
DC: 6
	Endoscopic-fluoroscopic placement of Boston Scientific Wallflex
	Open or laparoscopic Palliative resection or fecal diversion
	None

	Cheung et al[18],
2009
	FT
	China
	MNC
	24/24
	OLCC
	between the splenic flexure and the  recto-sigmoid junction
	Endoscopic-fluoroscopic placement of Boston Scientific Wallstent
	Hartmann procedure; primary anastomosis after subtotal or total colectomy or segmental colectomy with on-table lavage according to the operators’ judgment.
	Elective laparoscopic-assisted colectomy

	Alcántara et al[22], 2011
	FT
	Spain
	MNC
	15/13
	OLCC
	SF: 6
DC: 3
Sigma: 15
RSJ: 3
Rectum sup: 1
	NA
	Retrowash_ (Intermark Medical Interventions
Ltd, Bromley, Kent, United Kingdom) , a retrograde variation of the
traditional anterograde lavage
	Colectomy with PA: 14
HP: 1

	Pirlet et al[20], 2011
	FT
	France
	MLC
	35/32
	OLCC: 60
Benign stenosis: 3
NA: 7
	RSJ: 15
Sigma: 33
DC: 8
SF: 3
NA: 1
(10 drop out)
	Endoscopic-fluoroscopic placement of Bard nitinol uncovered
self-expanding stents (Voisins le Bretonneux, France).
	One-stage procedure: 14 
Two-stage surgery: 8 three-stage surgery: 2
	Colectomy with PA

	van Hooft  et al[15,16], 2011
	FT
	Netherlands
	MLC
	47/51
	NA
	NA
	Endoscopic-fluoroscopic placement of  Wallstents and WallFlex colonic stents
(Boston Scientific, Natick, MA, United States).
	Treatment according to conventional standards
	NA

	Cheung  et al[13], 2012
	FT
	South Korea
	MLC
	58/62
	OLCC
	Ascending colon: 10
Trasverse: 9
DC: 14
Sigma: 65
Rectum: 25
	Taewoong D type uncovered stent; 
Boston scientific wallflex stent
fluoroscopy placement with through the scope or over the wire method
	
	Palliative intent: 58 
BTS: 65 

	Ghazal  et al[19], 2012
	FT
	Egypt
	MNC
	30/30
	OLCC
	RSJ: 12-10
Sigma: 14-17
DC: 4-3
	Endoscopic placement under fluoroscopic guidance
	Total abdominal colectomy and ileorectal anastomosis by laparotomy
	Left hemicolectomy or anterior resection

	Tung et al[17], 2012 
	FT
	China
	MNC
	24/24
	OLCC
	NA
	Endoscopic-fluoroscopic placement of Boston Scientific Wallstent
	NA
	LR


NA: Not available; FT: Full text; OLCC: Obstructive left sided colon cancer; LR: Laparoscopic resection; MLC: Multi center study; MNC: Mono centric study; RSJ: Rectosigmoid junction; DC: Distending colon; SF: Splenic flexure; PA: Primary anastomosis; sigma: Sigmoid colon; HP: Hartmann’s procedure; BTS: Bridge to surgery.
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