[bookmark: OLE_LINK545][bookmark: OLE_LINK546]Name of Journal: World Journal of Gastrointestinal Oncology
ESPS Manuscript NO: 20786
Manuscript Type: Minireviews

Role of self expandable stents in management of colorectal cancers

Çetinkaya E et al. Self expandable stents and colorectal cancers

Erdinç Çetinkaya, Ahmet Bülent Doğrul, Mehmet Bülent Tirnaksiz

Erdinç Çetinkaya, Ankara Numune Education and Training Hospital, Department of General Surgery, Sıhhiye 06100, Ankara, Turkey

Ahmet Bülent Doğrul, Hacettepe University Medical School, Department of General Surgery, Sıhhiye 06100, Ankara, Turkey

Mehmet Bülent Tirnaksiz, Hacettepe University Medical School, Department of General Surgery, Sıhhiye 06100, Ankara, Turkey

Author contributions: All authors contributed equally to this work (Decision of the subject of the review, writing the article, critical revisions, and final approval of the article to be published).

Conflict-of-interest statement: There is no conflict of interest.

Open access: This article is an open-access article which was selected by an in-house editor and fully peer-reviewed by external reviewers. It is distributed in accordance with the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the original work is properly cited and the use is non-commercial. 

[bookmark: OLE_LINK535][bookmark: OLE_LINK536][bookmark: OLE_LINK571][bookmark: OLE_LINK572]Correspondence to: Ahmet Bulent Dogrul, MD, Assistant Professor, Department of General Surgery, Hacetepe University Medical School, Hacettepe Mh., Sıhhiye 06100, Ankara, Turkey. ahmetdogrul@yahoo.com
Telephone:+90-312-3051675
Fax: +90-312-3104071

[bookmark: OLE_LINK476][bookmark: OLE_LINK477][bookmark: OLE_LINK117][bookmark: OLE_LINK528][bookmark: OLE_LINK557]Received: June 22, 2015
Peer-review started: June 22, 2015
First decision: September 17, 2015
Revised: October 1, 2015
[bookmark: _GoBack]Accepted: November 10, 2015  
Article in press:
Published online:


Abstract
Acute malignant colorectal obstruction is a complication of colorectal cancer that can occur in 7%-29% of patients. Self-expanding metallic stent placement for malignant colorectal obstruction has gained popularity as a safe and effective procedure for relieving obstruction. This technique can be used in the palliation of malignant colorectal obstruction, as a bridge to elective surgery for resectable colorectal cancers, palliation of extracolonic malignant obstruction, and for nonmalignant etiologies such as anastomotic strictures, Crohn’s disease, radiation therapy, and diverticular diseases. Self-expanding metallic stent has its own advantages and disadvantages over the surgery in these indications. During the insertion of the self-expanding metallic stent, and in the follow-up, short term and long term morbidities should be kept in mind. The most important complications of the stents are perforation, stent obstruction, stent migration, and bleeding. Additionally, given the high risk of perforation, if a patient is treated or being considered fortreatmentwith antiangiogenic agents such asbevacizumab, it is not recommended to use self-expanding metallic stent as a palliative treatment for obstruction.Therefore, there is a need for careful clinical evaluation for each patient who is a candidate for this procedure. The purpose of this review was to evaluate self-expanding metallic stent in the management of the obstruction of the colon due to the colorectal and extracolonic obstruction.
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Core tip: Self-expanding metallic stent placement for malignant colorectal obstruction has gained popularity as a safe and effective procedure for relieving obstruction. This technique can be used in the palliation of malignant colorectal obstruction, as a bridge to elective surgery for resectable colorectal cancers, palliation of extracolonic malignant obstruction, and for nonmalignant etiologies such as anastomotic strictures, Crohn’s disease, radiation therapy, and diverticular diseasesIn this review we aimed to evaluate the placement technique, indications and complications of self-expanding metallic stent in colorectal obstructions.
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INTRODUCTION
Colorectal cancers are one of the most common cancers worldwide, and it is the second most common diagnosed cancer in women and third in men[1]. Acute malignant colorectal obstruction is a complication of colorectal cancer that can occur in 7%-29% of patients[2]. It is a life-threatening condition that needs prompt evaluation. Large bowel obstruction causes colonic dilatation, bacterial translocation, and electrolyte and fluid imbalance, and has an increased risk of colonic necrosis and perforation[3]. The main treatment of malignant colonic obstruction is resection of the tumor; however, in the past two decades, the use of self-expanding metallic stents (SEMS) hasdrawninterest since it was first reported in 1991 by Dohmoto for palliation of malignant colonic obstruction[4].
The major indications of SEMS for colonic stenting are palliation of malignant obstruction and preoperative decompression[5]. Additionally, extracolonic obstructions due to other malignancies and some benign diseases have been shownto be treated by SEMS[3]. Although SEMS placement for treating malignant obstruction seems safe and effective and has some advantages over surgery, short term and long term morbidities should be kept in mind. In this review, we aimed to evaluate SEMS in the treatment of colorectal and extracolonic cancers with advantages and disadvantages of this technique over surgery.

STENT PLACEMENT TECHNIQUE
SEMS placement can be performed by using endoscopic guidance with or without the use of fluoroscopy. It can be inserted through the scope (TTS) or over the guidewire (OTW)[5]. Most of the SEMS are inserted endoscopically with TTS with the use of fluoroscopy[6]. SEMS placement with endoscope has advantages over the radiologic placement when the obstruction is proximal to the rectosigmoid region or in the presence of a tortuous colon. Kim et al[7] evaluated the technical feasibility and clinical effectiveness of fluoroscopically guided placement of SEMS in 42 patients for acute malignant colorectal obstruction; clinical success was achieved in 98% of the patients. They stated that fluoroscopically guided placement was feasible without endoscopic assistance, even in lesions proximal to the splenic flexure and transverse colon. In a multicenter retrospective study, Geraghty et al. aimed to determine the outcomes after SEMS;TTS endoscopy technique was found to be more successful than radiological placement alone (90.3% vs 74.8%, P < 0.001) for large bowel obstruction[8]. In another retrospective study, Kim et al[9] compared the SEMS placement technique in 111 patients; while the technical success rate was significantly higher in the endoscopic method than in the radiologic method (100% vs 92.1%, respectively, P = 0.038), the clinical success rate did not differ significantly between the two groups (91.8% vs 97.1%, respectively, P = 0.424). They concluded that endoscopic and radiologic placement technique havetheir own advantages and disadvantages, but when an obstructive lesion is located in the tortuous, curved angulation of the sigmoid or descending colons, it is more difficult to pass the stenotic lesion using the radiologic method alone.
Bowel preparation before stent placement is not necessary, and oral bowel cleansing is contraindicated in symptomatic bowel obstruction, but enema can be used for facilitating the stent placement by preparing the bowel distal to the stenosis[5].
   Antibiotic prophylaxis before SEMS placement is not recommended routinely because of the low risk of fever and bacteremia after the insertion[5]. However, antibiotic prophylaxis should be considered especially in patients with complete obstruction who have dilated colon and a risk of microperforation during insertion[10].
Operator experience is an important matter in the placement of the stents. In a retrospective study, SEMS placement was performed in 334 patients, and technical and clinical success was higher for operators who had performed more than 10 procedures[8]. In another study, Small et al[11] reported that the complication rate was higher when stents were placed by endoscopists who were not experienced in pancreaticobiliary endoscopy.
Technical success is usually defined as stent placement appropriately across the entire length of the stenosis, and clinical success is defined as resolution of colonic obstruction within the first days after the stent placement[6]. Technical and clinical success rates vary between the studies. In asystematic review focusing on 88 studies published in 2007 by Watt et al[12] the median rate of technical success was 96.2%, ranging from 66.6% to 100%, and clinical success was achieved in 92%of the cases, ranging from 46% to 100%. It was stated that the etiology of the primary obstruction and indication for the stent placement appeared to have little effect on the rates of technical and clinical success. In a recent meta-analysis that included seven randomized clinical trials, pooled data showed a mean success rate of 76.9% (range: 46.7%–100%)[13]. In another meta-analysis, Cennamo et al[14] compared randomized trials in terms of endoscopic stenting and surgical decompression for colorectal cancer obstruction;the stents were successfully inserted in 73.5% of patients, with clinical relief of obstruction in 72% of patients.
Covered and uncovered SEMS can be used for colonic stenting. In a meta-analysis,in which Zhang et al. compared covered and uncovered stents, uncovered stents were found to be associated with a lower late migration rate, a higher tumor ingrowth rate, and a prolonged stent patency. No significant difference was found in technical success, clinical success, tumor overgrowth, early migration, perforation and overall complications between type of stents[15]. In another meta-analysis including a total of 1376 patients, Yang et al[16] compared covered and uncovered SEMS in terms of technical success, clinical success and stent patency, and no significant difference was found between the two groups. Uncovered stents were found to be more prone to tumor ingrowth, but covered stents had the higher risk of stent migration overuncovered stents. Each type of stent have their own advantages and disadvantages. The main advantage of covered stents is a reduction in the risk of tissue ingrowth,whereas they are more prone to migrate.

INDİCATİONS OF SEMS
Palliation of malignant obstruction
Acute malignant colorectal obstruction is a complication of colorectal cancer that can occur in 7%-29% of patients[2]. Bowel obstruction can be caused by intrinsic disease or extrinsic compression. Large bowel obstruction causes colonic dilatation, bacterial translocation, electrolyte and fluid imbalance, and has an increased risk of colonic necrosis and perforation, so this gastrointestinal emergency needs urgent evaluation. The main treatment modalities for malignant colorectal obstruction are surgical resection or diverting colostomy. Resection is a suitable procedure in patients with less advanced cancer. Permanent stoma creation is a procedure for relieving symptoms of obstruction in patients with nonresectable tumors[12]. Emergent surgery should be performed forthe patients with colonic perforation and ischemia/necrosis. If there are no signs of systemic toxicity, SEMS can be performed in patients with a partial obstruction or with complete obstruction. SEMS is an alternative procedure for relieving the obstruction of the colon. In the literature, several studies have been published showingthe feasibility and safety of SEMS in the management of acute malignant obstruction. In 2007, Watt et al[12] compared the safety and efficacy of SEMS with surgery through a systematic review. SEMS was found to be effective and safe in overcoming left-sided malignant colorectal obstructions, with high levels of technical and clinical success, shorter hospital stay, and lower rate of serious adverse events than surgery. Zhao compared surgery with SEMS in the relief of obstruction in a meta-analysis, andthe SEMS group showed a lower clinical success rate (99.8% vs 93.1%, P = 0.0009) but shorter length of hospital stay (18.84 d vs 9.55, P < 0.00001) and time to initiation of chemotherapy (33.36 d vs 15.53 d, P < 0.00001), and lower rate of stoma formation (54.0% vs 12.7%, P < 0.00001). Hospital mortality was significantly lower in the SEMS group, and no difference was found in overall complications between the two groups. Surgery was found to be associated with short term complications and SEMS with late term complications[17]. Liang et al[18] compared SEMS with surgery in the same indication mentioned above in a meta-analysis; thesuccess rate of SEMS was found to be 93.9%, and no significant difference was found in mortality between the groups. The hospitalization time was shorter in the SEMS group (P < 0.01); however, long term complications were higher than surgery (P = 0.03). However,it was mentioned that all of the studies reported only the complications of colostomy or Hartmann’s procedure, and none of them considered the complications of the stoma. They stated that morbidity and mortality would be much higher in the multi-stage surgery than with SEMS. In a recent study Young et al[19] compared the stent insertion and surgical decompression in patients with incurable large bowel obstruction in terms of improving quality of life. Stent related perforations or deaths were not reported. They found that surgery group had significantly reduced quality of life compared with the stent group. The patients in the stent group was found to have significantly lower permanent stoma rates, reductions in postprocedure stay, earlier return of bowel function and shorter hospital stay. Thirty-day mortality for the stent group was 8% and for the surgery was 15% (P  = 0.67). No significant difference was found in survival rates between treatment groups  (P = 0.61)[19].

Placement of sems as a bridge to elective surgery 
SEMS have been suggested to relievecolon obstruction and act as a “bridge to surgery” for resectable colon cancers. There are conflicting results on this subject. In the literature, systematic reviews with meta-analysis have been published in order to evaluate preoperative SEMS placement as a bridge to elective surgery with emergency resection for acute malignant left-sided colonic obstruction. In the most recent meta-analysis that included seven randomized clinical trials, Huang compared emergency surgery and SEMS group. The pooled data showed a mean success rate of colonic stent placement of 76.9% (range: 46.7%–100%). Compared with the emergency surgery group, the SEMS group achieved significantly lower rates of permanent stoma (9% vs 27.4%, P < 0.01), primary anastomosis (67.2% vs 55.1%, P < 0.01), lower overall complications (33.1% vs 53.9%, P = 0.03) and lower wound infections (6.7% vs 18.1%, P < 0.01). No significant difference was found between the two groups in anastomotic leakage, mortality, or intra-abdominal infection. In this setting, SEMS placement for relieving obstructive symptoms allows time for the optimization of the medical condition, bowel preparation, and staging the disease[13]. Although there are some advantages of SEMS placement preoperatively compared to the emergency surgery, long term oncological outcome, especially in patients with resectable colon cancer, should be kept in mind. 
       There has been a major concern about the oncological outcome of the patients with resectable colon cancer who received SEMS placement as a bridge to surgery. In the literature, it was shown that placement of SEMS preoperatively in patients with resectable colon cancer impairs the oncological outcome, because of the dissemination of cancer cells during the procedure[20], and because stent placement will be complicated by perforation and associated with ulceration as well as perineural and lymph node invasion of the tissues[21]. Alcantara et al[22] compared short-term results and long-term outcomes of patients who underwent stent placement preoperatively with intraoperative colonic lavage with primary anastomosis. More relapses occured in the SEMS group, but this finding was not significant, and no differences were found in survival. In another study,Sloothaak et al. compared 5-year overall recurrence rates in the SEMS placement as a bridge to surgery group with the emergency surgery group; theSEMS group was found to have higher recurrence rate (42% vs 25%, P = 0.027)[23]. In a larger prospective study that evaluated the long-term oncological outcome between the same groups, in patients aged ≤ 75 years, stent as a bridge to surgery was associated with a higher local recurrence rate compared with emergency surgery (32% vs 8%, P  = 0.038) without a difference in the overall survival rates[24]. These findings suggest that use of SEMS in the treatment of curable patients with left-sided malignant colonic obstruction will impair the oncologic outcome. In the recent guidelines, as stent seems to impact the oncological safety withno reduction in postoperative mortality, SEMS as a bridge to elective surgery in curable patients with left-sided malignant colonic obstruction is not recommended. However, this procedure may be a good option for selected patients with a high risk of postoperative mortality, and patients over 70 years old and/or with American Society of Anesthesiologists score ≥ III[5].

Palliation of extracolonic malignant obstruction
Colonic obstructions also can occur due to tumor invasion, peritoneal seeding, or extraluminal compression resulting from advanced extracolonic malignancy[25]. Outcomes of SEMS placement in the treatment of extracolonic malignancies are unclear. There have been published studies that compared the clinical outcomes of SEMS between patients with colon cancer and with extracolonic malignancies. Kim et al[25] performed SEMS placement for colorectal cancer in 149 patients and for extracolonic malignancy in 60 patients. Advanced gastric cancer, pancreatic cancer, and ovarian cancer were the most common causes of obstruction in that study. The clinical success rates, complications, and stent patency were similar between the two groups. In another study, Kim et al[26] evaluated the clinical outcomes and complications of SEMS compared with emergency surgery for relieving obstruction; technical and clinical success rates were higher in the emergency surgery group. SEMS related complications occurred in 64.5% of the patients, including reobstruction (36.8%), stent migration (10.5%), perforation (13.2%), and bleeding (3.9%). In a retrospective study of palliative stent placement for extracolonic malignancies, clinical success was significantly higher in patients with colorectal cancer than in those with extracolonic malignancies (94.1% vs 20%, P < 0.0001). Two procedure related deaths occured in the extracolonic malignancy group. Colon stenting for this purpose was found to be less successful in comparison with patients with colorectal cancer[27].

Sems for nonmalignant etiologies
Colonic stents have been used in avariety of nonmalignant conditions as colonic strictures, including anastomotic strictures, Crohn’s disease, radiation therapy, and diverticular disease[3]. In a retrospective study, Keränen et al[28] evaluated a total of 21 patients with 23 SEMS procedures for benign colorectal obstruction;eight of the patients had an obstruction in the surgical anastomosis, two patients had anastomotic strictures due to Crohn's disease, 10 patients had the obstruction due to diverticular disease, and one patient had a stricture after radiation therapy. Technical success was achieved in all patients, and clinical success was achieved in 76% of the patients; complications occurred for 9 patients in 10 out of 23 procedures. They concluded that SEMS placement for benign colon strictures may be a good option for the patients who are not fit for surgery. Pommergaard et al[29] performed a retrospective study that included 45 patients with benign and malignant colonic obstruction: technical and clinical success was 97.4% of the patients with malignant etiology,complications occurred in 21%,and mortality rate was 2.6%. For benign etiology, technical success was 85.7%, and clinical success was 71.4%, and complications occurred in 71.4% in this group with a mortality rate of 28.6%.

COMPLİCATİONS OF SEMS
Stent related complications can occur in patients with malignant colon obstruction in the palliative or bridge to surgery setting. The most important complications of the stents are perforation, stent obstruction, stent migration, and bleeding. The most seen complication is the stent obstruction because of the tumor ingrowth or overgrowth[30]. The main stent related complications are discussed above. 

Perforation
The incidence of colonic perforation after SEMS placement varies between the studies. Perforation is the most feared complication of SEMS. In a review that includeda total of 2287 patients, Datye et al[31] found overall perforation rate was 4.9%. No significant difference was found in the perforation rates for palliation and bridge to surgery (4.8% vs 5.4%, P = 0.66). The mortality rate after perforation was 16.2%. Most of the perforations (over 80%) occured within 30 d of stent placement, and almost half of these were noted during or within one day of the procedure;the majority of them were related to dilation, the guidewire, or the stent.  In another systematic review, Watt et al[12] reported the median rate of perforation caused by either the guidewire or stent was 4.5% (range: 0%–83%). The perforation rate was not found to be affected by the indication for stent placement. Colon perforation can be immediate or delayed, and is more likely to occur in the distal colon where sharp angulation and redundancy make stent deployment challenging[32]. Baron et al[10] identified the reasons that can cause perforation after stent placement in four different types: (1) guidewire or catheter malpositioning; (2) dilation of the stricture before or after stent placement; (3) stent-induced perforation; and (4) caused by proximal colonic distention away from the site of stent placement because of inadequate colonic decompression or excessive air insufflation. Delayed perforation can be tumor related, drug related (bevacizumab), and stent related[33]. Figure 1 shows the perforation of the rectum due to the SEMS intraoperatively.
      In the literature, published results have shownthat patients who have undergone palliative stenting can be treated with chemotherapy without antiangiogenic agents[34]. Safety of SEMS in the colon or rectum of patients who are receiving the anti-angiogenic agent bevacizumab as a component of chemotherapy has been studied in the literature. Radiotherapy and bevacizumab may increase the risk of perforation. In a retrospective study that includes 201 patients undergoing stenting for incurable malignant obstruction, bevacizumab therapy was found to increase the risk of perforation by 19.6-fold overpatients who did not receive bevacizumab[35]. In another review, Small et al[11] determined long-term efficacy, incidence of complications, and risk factors of SEMS placement for colonic obstruction; the incidence of perforation was higher in patients with bevacizumab treatment compared with untreated patients (15.4% vs 6.8%). The complication rate was found to be associated with SEMS placement in men, completely obstructed bowel, with balloon-dilated strictures, and with post-stent bevacizumab treatment. Given the high risk of perforation, if a patient is treated or considered to be treated with antiangiogenic agents like bevacizumab, it is not recommended to use SEMS as a palliative treatment for obstruction[34]. However, there is no strong evidence for the newer antiangiogenic agents like aflibercept and regorafenib, and because of the similar mechanisms, perforation risk should be kept in mind[5]. Based upon these data, it is suggested that colonic stent placement be avoided if possible in patients who are or who will be receiving bevacizumab.

Stent obstruction
The most common complication is stent obstruction because of the tumor ingrowth or overgrowth[31]. Figure 2 shows the occluded SEMS due to the tumor ingrowth. In a meta-analysis that included 13 studies, 11 of them reported stent related complications, rate of perforation was 10.1%, stent migration was 9.2%, and stent obstruction was 18.3%[17]. It is believed that covered stents provide resistance to tumor ingrowth, thus helping to reduce reconstruction events, while uncovered stents are believed to minimize stent migration[12,36,37]. For the uncovered stents, the main disadvantage is the tumor ingrowth, but the membrane of the covered stents can provide a barrier to prevent this. In a systematic review that compared covered SEMS with uncovered SEMS, uncovered SEMS showeda higher tumour ingrowth rate (RR = 5.99; 95%CI: 2.23-16.10, P = 0.0004)[15]. The factors that are associated with the stent obstruction are:demographic factors, underlying malignancy, length of stent, site of stricture, degree of stent expansion, and chemotherapy after stent insertion[30]. However, Im et al[38] performed a study in order to evaluate clinical outcomes, long term complications, and patency of SEMS in patients with malignant colorectal obstruction, and stent patency was not found to be associated with demographic characteristics of patients, site of obstruction, or palliative chemotherapy. In a retrospective study, Suh et al[30] analyzed the predictive factors for stent occlusion, and insufficient stent expansion (< 70%) 48 h after stent insertion was significantly associated with stent occlusion during the follow-up.
If SEMS is inserted for the relief of obstruction in advanced and incurable colorectal cancer, the stent patency should be maintained until the death of the patients[30]. but if it is used in the preoperative setting, after 1-2 wk,the stent will be removed en bloc at the time of surgical resection[6]. In a systematic review, 14 studies reported duration of patency; the median of reported study mean durations was 106 days (range: 68–288 d) in the palliative stent population[12]. Suh et al[30] reported stent patency mean and median 184 and 141 d respectively.
     There have been no accurate data in the management of occluded SEMS in malignant colorectal obstruction. In most of the patients with stent obstruction, this can be treated by stent-in-stent placement. In a retrospective case series, Yoon et al[40] determined the effectiveness of stent-in-stent SEMS insertion for the treatment of SEMS obstruction in cases with malignant colorectal obstruction. In this study the clinical success was reported in 75% of the cases ; 9 of them had persistant symptoms, 8 of them underwent palliative surgery, but at the end of the follow-up, 16 of 36 patients (44.4%) remained free of obstruction symptoms until death. The success rate was found to be slightly lower than that of primary SEMS placement[39]. In another study, Yoon et al[40] compared the clinical outcomes of the patients who underwent second intervention because of the obstruction of the first successful SEMS placement for colorectal obstruction with second SEMS insertion or palliative surgery. No significant difference was found in the median overall survival (8.2 mo vs 15.5 mo) and progression-free survival (4.0 mo vs 2.7 mo) between the stent and surgery groups. However, the median lumen patency in the stent group was 3.4 mo and 7.9 mo in the surgery (P = 0.003). Male gender and having an obstruction in the right colon were identified as prognostic factors of lumen patency in second SEMS;additional chemotherapy after a second intervention was found to be a prognostic factor with a longer lumen patency in the palliative surgery group.

Stent migration
In a systematic review including 54 studies, Watt et al. evaluated stent for all indications reported that median rate of migration was 11%, ranging from 0% to 50%[12]. Stent migration can occur at any time following the insertion, but is usually detected within one week of insertion. Migrations tend to occur with stents which are too narrow in diameter and/or too short in relation to the stricture they are placed in[41]. In another systematic review, Khot et al[42]  reported stent migration in 54 (10%) of 551 technically successful cases; 26% of the stent migration occured within three days, and the remaining occured after three days. Factors that were associated with the migration were laser pretreatment, chemotherapy, and benign tumor. Covered and small diameter (< 24 mm) SEMS were also found to be associated with stent migration[15,35,36]. Chemotherapy with the mechanism of tumor shrinkage increases the stent migration[,43,44,45].
     
Others
After the SEMS placement, abdominal pain and bleeding can occur in the follow-up. Bleeding is usually minor after the procedure, and generally no intervention will be required. Abdominal or rectal pain is commonand varies between 7.4% and up to 62.5% in patients with SEMS placement within 5 cm of the anal verge[46,47]. Mild abdominal pain generally requires no specific treatment; if needed, use of analgesics will be enough for relieving the pain.

CONCLUSION
SEMS placement can be an alternative method in the treatment of patients with colorectal cancer who haveacute malignant colorectal obstruction. SEMS offers favourable results compared to surgery in the setting of colorectal obstruction in advanced disease. Use of SEMS in the treatment of curable patients with left-sided malignant colonic obstruction will impair the oncologic outcome; therefore, SEMS as a bridge to elective surgery in curable patients with left-sided malignant colonic obstruction is not recommended.Although SEMS placement seems to be safe and effective and has some advantages over surgery, short term and long term morbidities should be kept in mind, and it will be preferred for patients who are at increased risk for complications of emergency surgery. 









REFERENCES
1 Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D. Global cancer statistics. CA Cancer J Clin 2011; 61: 69-90 [PMID: 21296855 DOI: 10.3322/caac.20107]
2 Frago R, Ramirez E, Millan M, Kreisler E, del Valle E, Biondo S. Current management of acute malignant large bowel obstruction: a systematic review. Am J Surg 2014; 207: 127-138 [PMID: 24124659 DOI: 10.1016/j.amjsurg.2013.07.027]
3 Bonin EA, Baron TH. Update on the indications and use of colonic stents. Curr Gastroenterol Rep 2010; 12: 374-382 [PMID: 20703837 DOI: 10.1007/s11894-010-0136-x]
4 Dohmoto M. New method: endoscopic implantation of rectal stent in palliative treatment of malignant stenosis. Endosc Dig 1991; 3: 1507-1512
5 van Hooft JE, van Halsema EE, Vanbiervliet G, Beets-Tan RG, DeWitt JM, Donnellan F, Dumonceau JM, Glynne-Jones RG, Hassan C, Jiménez-Perez J, Meisner S, Muthusamy VR, Parker MC, Regimbeau JM, Sabbagh C, Sagar J, Tanis PJ, Vandervoort J, Webster GJ, Manes G, Barthet MA, Repici A. Self-expandable metal stents for obstructing colonic and extracolonic cancer: European Society of Gastrointestinal Endoscopy (ESGE) Clinical Guideline. Endoscopy 2014; 46: 990-1053 [PMID: 25325682 DOI: 10.1055/s-0034-1390700]
6 Van Halsema EE, van Hooft JE. Outcome and complications of stenting for malignant obstruction. Tech Gastrointest Endosc 2014; 16: 129-134 [DOI: 10.1016/j.tgie.2014.08.002]
7 Kim H, Kim SH, Choi SY, Lee KH, Won JY, Lee do Y, Lee JT. Fluoroscopically guided placement of self-expandable metallic stents and stent-grafts in the treatment of acute malignant colorectal obstruction. J Vasc Interv Radiol 2008; 19: 1709-1716 [PMID: 18845454 DOI: 10.1016/j.jvir.2008.08.020]
8 Geraghty J, Sarkar S, Cox T, Lal S, Willert R, Ramesh J, Bodger K, Carlson GL. Management of large bowel obstruction with self-expanding metal stents. A multicentre retrospective study of factors determining outcome. Colorectal Dis 2014; 16: 476-483 [PMID: 24506142 DOI: 10.1111/codi.12582]
9 Kim JW, Jeong JB, Lee KL, Kim BG, Jung YJ, Kim W, Kim HY, Ahn DW, Koh SJ, Lee JK.Comparison of clinical outcomes between endoscopic and radiologic placement of self-expandable metal stentin patients with malignant colorectal obstruction. Korean J Gastroenterol 2013; 61: 22-29
10 Baron TH, Dean PA, Yates MR, Canon C, Koehler RE. Expandable metal stents for the treatment of colonic obstruction: techniques and outcomes. Gastrointest Endosc 1998; 47: 277-286 [PMID: 9540883 DOI: 10.1016/S0016-5107(98)70327-X]
11 Small AJ, Coelho-Prabhu N, Baron TH. Endoscopic placement of self-expandable metal stents for malignant colonic obstruction: long-term outcomes and complication factors. Gastrointest Endosc 2010; 71: 560-572 [PMID: 20189515 DOI: 10.1016/j.gie.2009.10.012]
12 Watt AM, Faragher IG, Griffin TT, Rieger NA, Maddern GJ. Self-expanding metallic stents for relieving malignant colorectal obstruction: a systematic review. Ann Surg 2007; 246: 24-30 [PMID: 17592286]
13 Huang X, Lv B, Zhang S, Meng L. Preoperative colonic stents versus emergency surgery for acute left-sided malignant colonic obstruction: a meta-analysis. J Gastrointest Surg 2014; 18: 584-591 [PMID: 24170606 DOI: 10.1007/s11605-013-2344-9]
14 Cennamo V, Luigiano C, Coccolini F, Fabbri C, Bassi M, De Caro G, Ceroni L, Maimone A, Ravelli P, Ansaloni L. Meta-analysis of randomized trials comparing endoscopic stenting and surgical decompression for colorectal cancer obstruction. Int J Colorectal Dis 2013; 28: 855-863 [PMID: 23151813 DOI: 10.1007/s00384-012-1599-z]
15 Zhang Y, Shi J, Shi B, Song CY, Xie WF, Chen YX. Comparison of efficacy between uncovered and covered self-expanding metallic stents in malignant large bowel obstruction: a systematic review and meta-analysis. Colorectal Dis 2012; 14: e367-e374 [PMID: 22540666]
16 Yang Z, Wu Q, Wang F, Ye X, Qi X, Fan D. A systematic review and meta-analysis of randomized trials and prospective studies comparing covered and bare self-expandable metal stents for the treatment of malignant obstruction in the digestive tract. Int J Med Sci 2013; 10: 825-835 [PMID: 23794946 DOI: 10.7150/ijms.5969]
17 Zhao XD, Cai BB, Cao RS, Shi RH. Palliative treatment for incurable malignant colorectal obstructions: a meta-analysis. World J Gastroenterol 2013; 19: 5565-5574 [PMID: 24023502 DOI: 10.3748/wjg.v19.i33.5565]
18 Liang TW, Sun Y, Wei YC, Yang DX. Palliative treatment of malignant colorectal obstruction caused by advanced malignancy: a self-expanding metallic stent or surgery? A system review and meta-analysis. Surg Today 2014; 44: 22-33 [PMID: 23893158 DOI: 10.1007/s00595-013-0665-7]
19 Young CJ, De-Loyde KJ, Young JM, Solomon MJ, Chew EH, Byrne CM, Salkeld G, Faragher IG. Improving Quality of Life for People with Incurable Large-Bowel Obstruction: Randomized Control Trial of Colonic Stent Insertion. Dis Colon Rectum 2015; 58: 838-849 [PMID: 26252845 DOI: 10.1097/DCR.0000000000000431]
20 Maruthachalam K, Lash GE, Shenton BK, Horgan AF. Tumour cell dissemination following endoscopic stent insertion. Br J Surg 2007; 94: 1151-1154 [PMID: 17541987 DOI: 10.1002/bjs.5790]
21 Sabbagh C, Chatelain D, Trouillet N, Mauvais F, Bendjaballah S, Browet F, Regimbeau JM. Does use of a metallic colon stent as a bridge to surgery modify the pathology data in patients with colonic obstruction? A case-matched study. Surg Endosc 2013; 27: 3622-3631 [PMID: 23572218 DOI: 10.1007/s00464-013-2934-3]
22 Alcántara M, Serra-Aracil X, Falcó J, Mora L, Bombardó J, Navarro S. Prospective, controlled, randomized study of intraoperative colonic lavage versus stent placement in obstructive left-sided colonic cancer. World J Surg 2011; 35: 1904-1910 [PMID: 21559998 DOI: 10.1007/s00268-011-1139-y]
23 Sloothaak DA, van den Berg MW, Dijkgraaf MG, Fockens P, Tanis PJ, van Hooft JE, Bemelman WA. Oncological outcome of malignant colonic obstruction in the Dutch Stent-In 2 trial. Br J Surg 2014; 101: 1751-1757 [PMID: 25298250]
24 Gorissen KJ, Tuynman JB, Fryer E, Wang L, Uberoi R, Jones OM, Cunningham C, Lindsey I. Local recurrence after stenting for obstructing left-sided colonic cancer. Br J Surg 2013; 100: 1805-1809 [PMID: 24227368 DOI: 10.1002/bjs.9297]
25 Kim JY, Kim SG, Im JP, Kim JS, Jung HC. Comparison of treatment outcomes of endoscopic stenting for colonic and extracolonic malignant obstruction. Surg Endosc 2013; 27: 272-277 [PMID: 22773238 DOI: 10.1007/s00464-012-2439-5]
26 Kim BK, Hong SP, Heo HM, Kim JY, Hur H, Lee KY, Cheon JH, Kim TI, Kim WH. Endoscopic stenting is not as effective for palliation of colorectal obstruction in patients with advanced gastric cancer as emergency surgery. Gastrointest Endosc 2012; 75: 294-301 [PMID: 22154416 DOI: 10.1016/j.gie.2011.09.026]
27 Keswani RN, Azar RR, Edmundowicz SA, Zhang Q, Ammar T, Banerjee B, Early DS, Jonnalagadda SS. Stenting for malignant colonic obstruction: a comparison of efficacy and complications in colonic versus extracolonic malignancy. Gastrointest Endosc 2009; 69: 675-680 [PMID: 19251009 DOI: 10.1016/j.gie.2008.09.009]
28 Keränen I, Lepistö A, Udd M, Halttunen J, Kylänpää L. Outcome of patients after endoluminal stent placement for benign colorectal obstruction. Scand J Gastroenterol 2010; 45: 725-731 [PMID: 20205505 DOI: 10.3109/00365521003663696]
29 Pommergaard HC, Vilmann P, Jakobsen HL, Achiam MP. A clinical evaluation of endoscopically placed self-expanding metallic stents in patients with acute large bowel obstruction. Scand J Surg 2009; 98: 143-147 [PMID: 19919918]
30 Suh JP, Kim SW, Cho YK, Park JM, Lee IS, Choi MG, Chung IS, Kim HJ, Kang WK, Oh ST. Effectiveness of stent placement for palliative treatment in malignant colorectal obstruction and predictive factors for stent occlusion. Surg Endosc 2010; 24: 400-406 [PMID: 19551432 DOI: 10.1007/s00464-009-0589-x]
31 Datye A, Hersh J. Colonic perforation after stent placement for malignant colorectal obstruction--causes and contributing factors. Minim Invasive Ther Allied Technol 2011; 20: 133-140 [PMID: 20929424 DOI: 10.3109/13645706.2010.518787]
32 Lo SK. Metallic stenting for colorectal obstruction. Gastrointest Endosc Clin N Am 1999; 9: 459-477 [PMID: 10388861]
33 Baron TH, Wong Kee Song LM, Repici A. Role of self-expandable stents for patients with colon cancer (with videos). Gastrointest Endosc 2012; 75: 653-662 [PMID: 22341111 DOI: 10.1016/j.gie.2011.12.020]
34 Meisner S. Stent for palliation of advanced colorectal cancer. Tech Gastrointest Endosc 2014; 16: 125-128 [DOI: 10.1016/j.tgie.2014.09.002]
35 Manes G, de Bellis M, Fuccio L, Repici A, Masci E, Ardizzone S, Mangiavillano B, Carlino A, Rossi GB, Occhipinti P, Cennamo V. Endoscopic palliation in patients with incurable malignant colorectal obstruction by means of self-expanding metal stent: analysis of results and predictors of outcomes in a large multicenter series. Arch Surg 2011; 146: 1157-1162 [PMID: 22006874 DOI: 10.1001/archsurg.2011.233]
36 Kim BC, Han KS, Hong CW, Sohn DK, Park JW, Park SC, Kim SY, Baek JY, Choi HS, Chang HJ, Kim DY, Oh JH. Clinical outcomes of palliative self-expanding metallic stents in patients with malignant colorectal obstruction. J Dig Dis 2012; 13: 258-266 [PMID: 22500788 DOI: 10.1111/j.1751-2980.2012.00564.x]
37 Park S, Cheon JH, Park JJ, Moon CM, Hong SP, Lee SK, Kim TI, Kim WH. Comparison of efficacies between stents for malignant colorectal obstruction: a randomized, prospective study. Gastrointest Endosc 2010; 72: 304-310 [PMID: 20561619 DOI: 10.1016/j.gie.2010.02.046]
38 Im JP, Kim SG, Kang HW, Kim JS, Jung HC, Song IS. Clinical outcomes and patency of self-expanding metal stents in patients with malignant colorectal obstruction: a prospective single center study. Int J Colorectal Dis 2008; 23: 789-794 [PMID: 18443807 DOI: 10.1007/s00384-008-0477-1]
39 Yoon JY, Jung YS, Hong SP, Kim TI, Kim WH, Cheon JH. Outcomes of secondary stent-in-stent self-expandable metal stent insertion for malignant colorectal obstruction. Gastrointest Endosc 2011; 74: 625-633 [PMID: 21762906]
40 Yoon JY, Park SJ, Hong SP, Kim TI, Kim WH, Cheon JH. Outcomes of secondary self-expandable metal stents versus surgery after delayed initial palliative stent failure in malignant colorectal obstruction. Digestion 2013; 88: 46-55 [PMID: 23880524 DOI: 10.1159/000351208]
41 Mauro MA, Koehler RE, Baron TH. Advances in gastrointestinal intervention: the treatment of gastroduodenal and colorectal obstructions with metallic stents. Radiology 2000; 215: 659-669 [PMID: 10831681 DOI: 10.1148/radiology.215.3.r00jn30659]
42 Khot UP, Lang AW, Murali K, Parker MC. Systematic review of the efficacy and safety of colorectal stents. Br J Surg 2002; 89: 1096-1102 [PMID: 12190673 DOI: 10.1046/j.1365-2168.2002.02148.x]
43 Kim JH, Song HY, Li YD, Shin JH, Park JH, Yu CS, Kim JC. Dual-design expandable colorectal stent for malignant colorectal obstruction: comparison of flared ends and bent ends. AJR Am J Roentgenol 2009; 193: 248-254 [PMID: 19542421 DOI: 10.2214/AJR.08.2003]
44 Canena JM, Liberato M, Marques I, Rodrigues CI, Lagos AC, Patrocínio SD, Tomé MJ, Cpires EN, Romão C, Coutinho AP, Veiga PM, Neves BC, Deus JR, Além HD, Gonçalves JA. Sustained relief of obstructive symptoms for the remaining life of patients following placement of an expandable metal stent for malignant colorectal obstruction. Rev Esp Enferm Dig 2012; 104: 418-425 [PMID: 23039802 DOI: 10.4321/S1130-01082012000800005]
45 Fernández-Esparrach G, Bordas JM, Giráldez MD, Ginès A, Pellisé M, Sendino O, Martínez-Pallí G, Castells A, Llach J. Severe complications limit long-term clinical success of self-expanding metal stents in patients with obstructive colorectal cancer. Am J Gastroenterol 2010; 105: 1087-1093 [PMID: 19935785 DOI: 10.1038/ajg.2009.660]
46 Gianotti L, Tamini N, Nespoli L, Rota M, Bolzonaro E, Frego R, Redaelli A, Antolini L, Ardito A, Nespoli A, Dinelli M. A prospective evaluation of short-term and long-term results from colonic stenting for palliation or as a bridge to elective operation versus immediate surgery for large-bowel obstruction. Surg Endosc 2013; 27: 832-842 [PMID: 23052501 DOI: 10.1007/s00464-012-2520-0]
47 Song HY, Kim JH, Kim KR, Shin JH, Kim HC, Yu CS, Kim JC. Malignant rectal obstruction within 5 cm of the anal verge: is there a role for expandable metallic stent placement? Gastrointest Endosc 2008; 68: 713-720 [PMID: 18561924 DOI: 10.1016/j.gie.2007.12.051]

[bookmark: OLE_LINK427][bookmark: OLE_LINK435][bookmark: OLE_LINK516][bookmark: OLE_LINK45][bookmark: OLE_LINK132][bookmark: OLE_LINK529][bookmark: OLE_LINK541][bookmark: OLE_LINK560]P-Reviewer: Gomes A, Petrucciani N, Sperti C  S-Editor: Qi Y   L-Editor:   E-Editor:


[image: ] Figure 1 Perforation of the rectum due to the self-expanding metallic stents intraoperatively.
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Figure 2 Occluded self-expanding metallic stents due to the tumor ingrowth.
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