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INTRODUCTION

Benign oesophageal strictures are caused by several disorders, such as caustic ingestion, oesophageal surgery, and radiotherapy. 1,2 These strictures have a negative impact on the quality of life of patients, mainly because of dysphagia, and may lead to severe complications, such as malnutrition, weight loss, and aspiration. 3 Endoscopic dilation with bougies or balloons is the standard treatment for such lesions. 4 However, 30-40% of these strictures will recur during long-term follow up, requiring repeated dilations or even surgery. 1,5 Moreover, up to 10% of patients will not experience any meaningful improvement, being refractory to endoscopic dilation. 1,5 In order to improve quality of life and to avoid mortality if a surgical solution is chosen, self-expandable metal stents (SEMS) have been proposed in patients with recurrent or refractory benign oesophageal strictures. SEMS have already been shown to be successful for the palliative treatment of malignant obstruction. [START_REF] Wadhwa | Use of self-expandable metallic stents in benign GI diseases[END_REF] Unfortunately, the hyperplastic tissue reaction caused by the uncovered portion of SEMS results into the incorporation of the stent mesh into the oesophageal wall, preventing its removal and resulting into a high rate of complications, such as perforation or obstruction. [START_REF] Hramiec | Expandable metallic esophageal stents in benign disease: a cause for concern[END_REF][START_REF] Ackroyd | Expandable metallic stents should not be used in the treatment of benign esophageal strictures[END_REF] Although tissue growth at both stent ends has been suggested to be lower with fully covered SEMS, it has also been reported to occur with these devices. [START_REF] Verschuur | A new esophageal stent design (Niti-S stent) for the prevention of migration: a prospective study in 42 patients[END_REF][START_REF] Verschuur | New design esophageal stents for the palliation of dysphagia from esophageal or gastric cardia cancer: a randomized trial[END_REF] In order to avoid the hyperplastic tissue reaction, self-expanding plastic stents (SEPS) have recently been introduced. SEPS can be easily removed and are equally safe compared to the metallic counterparts. [START_REF] Verschuur | New design esophageal stents for the palliation of dysphagia from esophageal or gastric cardia cancer: a randomized trial[END_REF] For these reasons, the use of SEPS in patients with benign oesophageal strictures has been proposed. [START_REF] Pungpapong | Problematic esophageal stricture: an emerging indication for self-expandable silicone stents[END_REF] Studies addressing the efficacy and safety of SEPS in patients with recurrent or refractory benign oesophageal strictures have shown mixed results, with a success rate widely ranging between 0% and 94%. Moreover, an unexpected high rate of SEPSrelated complications has been described in some series, but not in others. Such uncertainty on the efficacy and safety of SEPS is due, at least partly, to the small sample size of some of these studies, precluding SEPS implementation in clinical practice. It would be ideal to study a large cohort of patients to settle this uncertainty, however, this appears to be unfeasible due to the relatively small patient numbers. In order to overcome this, we decided to perform a pooled-data analysis.

Specifically, we performed a systematic review of the literature on the use of SEPS in benign esophageal strictures and assessed: a) success rate in patients with recurrent or refractory benign oesophageal strictures, b) clinical or technical factors associated with outcome, and c) safety in these patients.

METHODS

Literature Search

Separate computer-assisted searches were performed utilizing the PUBMED and EMBASE. Each search was performed on all English language published articles up to April 2009, using the exploded medical subject heading terms self-expandable plastic stent, benign stricture, oesophagus, and endoscopy. Boolean operators (NOT, AND, OR) were also used to narrow and/or widen the search, as appropriate. The full paper of all relevant studies was retrieved, and a manual search of reference lists from identified relevant papers was performed to identify any additional studies that may have been missed using the above-mentioned strategy. When more than one publication of the same investigator group was available, only the most updated version including the entire sample size was considered for this pooled-data analysis. repositioning of the same stent or positioning of a new stent). Patients in whom the indication for SEPS insertion was a benign oesophageal lesion other than a stricture, for example a fistula or leak, were excluded from the analysis. There was a strong agreement between the two investigators in data extraction, and a final accord was achieved for the 2 trials with discordant data interpretation.

Statistical Analysis

Clinical success rates and the 95% confidence intervals were calculated for each clinical indication and the different stricture characteristics. Data comparison between the sub-groups was performed by using either the Chi-squared test or the Fisher's exact test, as appropriate. A p value less than 0.05 was considered statistically significant.

RESULTS

Search Results

Following a thorough review of the titles, abstracts, and manuscripts of the potentially relevant studies, the full paper of 15 studies was retrieved and carefully evaluated. Of these, 10 studies met the inclusion criteria for the pooled analysis, [START_REF] Broto | Results of a new technique in the treatment of severe esophageal stenosis in children: poliflex stents[END_REF][START_REF] Evrard | Selfexpanding plastic stents for benign esophageal lesions[END_REF][START_REF] Repici | Temporary placement of an expandable polyester silicone-covered stent for treatment of refractory benign esophageal strictures[END_REF][START_REF] Barthel | Management of persistent gastroesophageal anastomotic strictures with removable self-expandable polyester silicon-covered (Polyflex) stents: an alternative to serial dilation[END_REF][START_REF] Dua | Removable self-expanding plastic esophageal stent as a continuous, non-permanent dilator in treating refractory benign esophageal strictures: a prospective two-center study[END_REF][START_REF] Martin | The use of self-expanding silicone stents in esophagectomy strictures: less cost and more efficiency[END_REF][START_REF] Karbowski | Polyflex self-expanding, removable plastic stents: assessment of treatment efficacy and safety in a variety of benign and malignant conditions of the esophagus[END_REF][START_REF] Triester | Failure of self-expanding plastic stents in treatment of refractory benign esophageal strictures[END_REF][START_REF] García-Cano | Dilation of benign strictures in the esophagus and colon with the polyflex stent: a case series study[END_REF][START_REF] Ott | Selfexpanding Polyflex plastic stents in esophageal disease: various indications, complications, and outcomes[END_REF][START_REF] Mercer | Surgical management of peptic esophageal stricture. Twentyyear experience[END_REF] 

Descriptive analysis

All studies were published within a relatively narrow temporal range between 2003 and 2008. Four of them were performed in the United States, five in Europe, and one in both of the sites (Table 1). Data regarding 130 patients with recurrent or refractory benign oesophageal strictures were available. The median sample size was 16 patients, ranging from 1 to 40 patients in different series. Overall, 78 (60%) patients were male, and the mean age across all studies was 51 years. Of note, one study was performed in pediatric patients. [START_REF] Broto | Results of a new technique in the treatment of severe esophageal stenosis in children: poliflex stents[END_REF] All included patients were symptomatic (i.e. had dysphagia) at the time of SEPS insertion, and had failed or recurred following one or more attempts of endoscopic dilation. The etiology of the stricture was post-surgical in 49 (39%), postradiation in 20 (15%), peptic in 16 (12%), and corrosive in 33 (25%) cases, and due to other disorders in the remaining 12 (9%) patients. Strictures were located at the level of the upper oesophagus in 48 (49%) cases, the mid-oesophagus in 36 (36%), and the lower oesophagus in 15 (15%) cases. Of all strictures, 42 (49%) were <2 cm in cases.

Further details on the single studies are reported in Table 2.

Technical parameters

SEPS was successfully inserted in 128 of 130 patients corresponding to a 98% (95% CI = 96-100%) technical success rate. As shown in Table 3, both of the failure cases occurred in one series because of tight angulated anastomotic strictures in the upper oesophagus. 

Clinical success

Median follow up after SEPS insertion was 13 months, ranging from 6 to 23 months.

At the end of follow up, 68 of 130 included patients were symptom-free without the need for further endoscopic dilations, corresponding to a success rate of 52% (95% CI = 44-61%).

Regarding stricture characteristics, the success rate appeared to be statistically significantly lower in patients with a stricture in the upper oesophagus than in those with a stricture in the mid-or lower oesophagus (33% vs. 54%; p<0.05). The success rate tended also to be higher in patients with a >2 cm length stricture than in those with a shorter stricture (49% vs 28%; p = 0.07) (Table 4).

No difference in clinical success was observed when comparing males vs. females, younger (<60 year old) vs. older patients, or stricture etiology.

Complications

Technical complications are shown in Table 3. In detail, early stent migration occurred in 19 (23%, 95% CI = 14-32%) out of the 82 cases for which this information was available, while post-insertion endoscopic reintervention was required in 25 (21%, 95% CI = 14-28%) out of 118 cases.

Clinical complications occurred in 12 patients, corresponding to a 9% incidence (95% CI = 4-14%). Of note, one patient (0.8%) died because of a massive bleeding, presumably because of erosion of a major vessel. [START_REF] Dua | Removable self-expanding plastic esophageal stent as a continuous, non-permanent dilator in treating refractory benign esophageal strictures: a prospective two-center study[END_REF] Surgery was necessary in 2 cases for the inability to remove the stent (in 1 case for granulation tissue embedding the SEPS; in the other because of migration). [START_REF] Dua | Removable self-expanding plastic esophageal stent as a continuous, non-permanent dilator in treating refractory benign esophageal strictures: a prospective two-center study[END_REF] Three cases of perforation were reported.

Patients were successfully treated conservatively in 2 cases, in the remaining one information being unavailable. [START_REF] Dua | Removable self-expanding plastic esophageal stent as a continuous, non-permanent dilator in treating refractory benign esophageal strictures: a prospective two-center study[END_REF][START_REF] Triester | Failure of self-expanding plastic stents in treatment of refractory benign esophageal strictures[END_REF] One case of tracheal compression and an other one of severe chest pain associated with a deep ulceration required stent removal. [START_REF] Evrard | Selfexpanding plastic stents for benign esophageal lesions[END_REF][START_REF] Triester | Failure of self-expanding plastic stents in treatment of refractory benign esophageal strictures[END_REF] The only case of tracheoesophageal fisula was successfully treated with the insertion of an Ultraflex stent. [START_REF] Karbowski | Polyflex self-expanding, removable plastic stents: assessment of treatment efficacy and safety in a variety of benign and malignant conditions of the esophagus[END_REF] The list of complication is reported in Table 5.

DISCUSSION

Our systematic review showed that SEPS are moderately effective in patients with refractory or recurrent benign oesophageal strictures, achieving a dilation-free remission in 52% of the cases. When considering that these patients were already shown to be refractory or dependent on endoscopic dilations, and thus representing the most severe subgroup of patients with a symptomatic benign stricture, this success rate can be considered as clinically meaningful. Alternative treatments in these patients include in most cases surgery, which is associated with a high morbidity and mortality rate, [START_REF] Mercer | Surgical management of peptic esophageal stricture. Twentyyear experience[END_REF][START_REF] Little | Surgical management of esophageal strictures[END_REF] or periodical repeated endoscopic dilations, which also substantially affect quality of life of these patients.

When dealing with a benign disorder, safety of the treatment should play an important role. In our review, SEPS appeared to be relatively safe, with an acceptable rate of major complications. Moreover, most of these complications, such as tracheal compression, were easily treated with the simple removal of the stent, and most of the perforations were treated conservatively. The only exceptions were represented by one death due to penetration of the SEPS into a major vessel, and by one patient in whom the stent was embedded into the oesophageal wall because of tissue overgrowth, which hampered its removal. It should be considered to investigate whether post-stenting investigations, such as radiology or early endoscopy, could identify patients at an 10 increased risk of SEPS penetration or incorporation. However, when dealing with patients with a benign disorder, such risk of complications should be carefully balanced with the potential benefit. For instance, the risk/benefit ratios would appear extremely advantageous when preventing surgery in patients at high-risk for surgicalmortality

The safety profile of SEPS should also be considered in relation to that of the current stent alternatives. For instance, the placement of SEMS has practically been abandoned in patients with a benign oesophageal stricture, because of the high risk of new strictures caused by stent-induced tissue hyperproliferation, also preventing its removal. [START_REF] Ackroyd | Expandable metallic stents should not be used in the treatment of benign esophageal strictures[END_REF] On the other hand, such complication was remarkably infrequent with SEPS.

A future alternative could be represented by biodegradable metallic stents, which have shown a favourable risk/benefit profile in pilot studies. [START_REF] Saito | Novel biodegradable stents for benign esophageal strictures following endoscopic submucosal dissection[END_REF] In particular, a biodegradable Ultraflex-type stent with poly-l-lactic acid monofilaments was successful in a Japanese series of 13 patients without any major complication. [START_REF] Saito | Usefulness of biodegradable stents constructed of poly-l-lactic acid monofilaments in patients with benign esophageal stenosis[END_REF] Similarly, SEPS complication rates appear to be rather small when compared with oesophageal surgery, especially in patients with a high surgical risk because of old age or severe comorbidities. [START_REF] Mercer | Surgical management of peptic esophageal stricture. Twentyyear experience[END_REF][START_REF] Little | Surgical management of esophageal strictures[END_REF] In particular, older age (>75 years), congestive heart failure, coronary artery disease, peripheral vascular disease, hypertension, insulindependent diabetes, American Society of Anesthesiology rating, and smoking status were shown to be independent predictors of post-surgical mortality. 26 Our analysis also identified some stricture characteristics that were associated with a more favourable outcome. In particular, we showed a substantially lower success rate when dealing with upper oesophageal strictures as compared to mid-or loweroesophageal strictures. This could be due to the more complex anatomy of the upper From a technical point of view, our analysis clearly showed that SEPS was appropriately positioned in almost all patients, with an overall success rate of 98%. However, this was somewhat counterbalanced by a relatively high migration rate and the need for endoscopic reintervention. Regarding the former, this widely varies among different studies, and it has been suggested that the adoption of different stent calibres could in part explain such heterogeneity. In detail, the rate of early migration was particularly low in one series, in which a policy of slightly oversizing the stent diameter was systematically adopted. [START_REF] Repici | Temporary placement of an expandable polyester silicone-covered stent for treatment of refractory benign esophageal strictures[END_REF] Regarding reinterventions, most procedures were performed as a consequence of stent migration, which required correct repositioning of the stent. Delayed migration could be, at least in some cases, the inevitable consequence of the dilating efficacy of the SEPS. Further studies, however, are needed to explore the most effective size of the stent and the duration of the period in which the stent needs to remain in place.

There are some limitations to our analysis. Most of the reviewed series were retrospective and defined the clinical success rate heterogeneously. For this reason, a formal meta-analysis was technically unfeasible. This heterogeneity causes some uncertainty on the validity of the estimates. However, our somewhat rigid assumption to consider SEPS placement clinically successful only when there was no need for further dilations after stent removal should have minimized such heterogeneity.

Secondly, most of the series in this review included only a few of patients, therefore, a small sample size bias cannot be excluded for the subgroup analysis. However, when taking into account the relative rarity of this disorder, and the fact that we included 12 over 100 patients, enrolled in different centres, our analysis would provide at least some insight on what clinically can be expected when SEPS are applied in these patients. Thirdly, the possibility of a publication bias, related with the fact that investigators are more likely to report positive rather than negative results, has not been ruled out. Fourthly, the mean follow up was 13 months, so that long-term effects are not known.

In conclusion, this is the first pooled-data analysis on the efficacy and safety of SEPS in patients with recurrent or refractory benign strictures of the oesophagus. We found that SEPS are moderately effective and apparently safe, suggesting its use before referring these patients to surgery. In our view, SEPS placement represents a potentially attractive alternative to repeated endoscopic dilation. 3. Technical and clinical success in the different studies. Technical complications -early migration of the stent within 4 weeks from the insertion and the necessity of endoscopic reintervention -were also reported. 
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  include review articles, position papers, editorials, commentaries, abstracts and book chapters. An attempt was made to contact authors if data presentation was incomplete or if it was necessary to resolve an apparent conflict or inconsistency in the article. The selection criteria for inclusion in the analysis were: (a) enrolment of patients with benign oesophageal strictures shown to be recurrent or refractory to multiple endoscopic dilations, (b) SEPS positioning, (c) reporting of clinical outcomes, (d) post-stenting clinical follow up. Data Extraction Two investigators (A.R. and C.H.) extracted the data from the studies meeting the selection criteria. Data were extracted concerning (a) year of publication; (b) study design; (c) country of origin; (d) total number of patients included; (e) total number of patients with recurrent or refractory benign oesophageal strictures enrolled; (f) gender and age; (g) stricture pathogenesis; (h) stricture length; (i) stricture site; (j) technical success; (k) previous endoscopic dilation; (l) early stent migration; (m) reintervention; (n) clinical success; (o) median of post-stenting follow up; and (p) clinical complications. For the purpose of the study, stricture length was classified as <2 or >2cm, and stricture site as upper, medium or lower oesophagus, while early migration was defined as occurring within 4 weeks from stent placement. Technical success was regarded as the correct positioning of the SEPS within the stricture, and clinical success as clinical remission without the need of further endoscopic dilation or surgery following SEPS removal or migration. Therefore, even patients requiring only one dilation session after SEPS removal were considered as clinical failures. Of note, we regarded as clinical failures also patients who, following SEPS insertion, were lost to follow up or experienced an unexpected malignant recurrence at the site of a post-which was initially considered as benign. Reintervention was defined as the need of any endoscopic manoeuvre to maintain the stent in place (i.e.

  while 5 studies were not included (Appendix 1). The exclusion criteria were: a) lack of information on clinical success in patients with benign oesophageal strictures (i.e. reported cumulatively with other clinical indications for SEPS, such as leaks or malignancies) (4 studies); and b) non-peroral route for SEPS placement (1 study).
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  to the medium-lower part, preventing effective remodelling of the stricture by SEPS.
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Table 2 .

 2 Main characteristics of recurrent or refractory benign oesophageal strictures as reported in the included studies.

	Author	Stricture pathogenesis		Stricture		Stricture site
						Length		
	Post	Radiation	Peptic	Corrosive Others	<2 cm	>2 cm	Upper	Medium Lower
	surgical							Oesophagus
			N° (%)			N° (%)		N° (%)
	Broto et al. 12							

Table 4 .

 4 Clinical success was evaluated in relation to stricture patogenesis and characteristics. One study was not included since it did not allow assessment of clinical success according to clinical characteristics.[START_REF] Broto | Results of a new technique in the treatment of severe esophageal stenosis in children: poliflex stents[END_REF] 
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Table 5 .

 5 List of the clinical complications as reported in the included studies. Stent migration or endoscopic reintervention were not included.Due to massive bleeding ** Tissue overgrowth was the cause in 1 patient

	Complication

*

Alimentary Pharmacology & Therapeutic

[START_REF] Verschuur | New design esophageal stents for the palliation of dysphagia from esophageal or gastric cardia cancer: a randomized trial[END_REF] --9 (90) ---9 (90) -1 (10) Evrard et al.[START_REF] Evrard | Selfexpanding plastic stents for benign esophageal lesions[END_REF] 4 (24) 3

[START_REF] Karbowski | Polyflex self-expanding, removable plastic stents: assessment of treatment efficacy and safety in a variety of benign and malignant conditions of the esophagus[END_REF] 

2 (12) 3 (18) 5 (28) 6 (35) 11 (65) 7 (41) 8 (47) 2 (12) Repici

et al.14 4 (27) 4 (

27) 2 (13) 5 (33) -6 (40) 9 (60) 3 (20) 9 (60) 3 (20) Barthel et al. 15 8 (100) ----8 (100)

[START_REF] Barthel | Management of persistent gastroesophageal anastomotic strictures with removable self-expandable polyester silicon-covered (Polyflex) stents: an alternative to serial dilation[END_REF] Martin et al.[START_REF] Martin | The use of self-expanding silicone stents in esophagectomy strictures: less cost and more efficiency[END_REF] 12 (66) 3 (17) 2 (11) 1 (6) ------Karbowski et al.[START_REF] Karbowski | Polyflex self-expanding, removable plastic stents: assessment of treatment efficacy and safety in a variety of benign and malignant conditions of the esophagus[END_REF] 5 (42) 2 (17) 4 (33) 1 (8) ------Triester et al. 19 2 (40) 1 (20) 1 (20) 1 (20) -3 (60) 2 (40) 3 (60) 2 (40) 0 (0) Garcia-Cano et al 20 1 (25) -3 (75) ----1 (25) 0 (0) 3 (75) Ott et al. 21 ---1 (100) -0 (0) 1 (100)

Clinical success N° (%) Broto et al. [START_REF] Broto | Results of a new technique in the treatment of severe esophageal stenosis in children: poliflex stents[END_REF] 10 (100) 2 ( 20) 6 (50) 5 (50) Evrard et al. [START_REF] Evrard | Selfexpanding plastic stents for benign esophageal lesions[END_REF] 17 (100) 5 (29) 5 ( 29) 13 (76) Repici et al. [START_REF] Repici | Temporary placement of an expandable polyester silicone-covered stent for treatment of refractory benign esophageal strictures[END_REF] 15 (100) 1 ( 7) 1 ( 7) 12 (80) Barthel et al. [START_REF] Barthel | Management of persistent gastroesophageal anastomotic strictures with removable self-expandable polyester silicon-covered (Polyflex) stents: an alternative to serial dilation[END_REF] 8 (100) -4 (50) 1 (13) Dua et al. [START_REF] Dua | Removable self-expanding plastic esophageal stent as a continuous, non-permanent dilator in treating refractory benign esophageal strictures: a prospective two-center study[END_REF] 38 (95) -1 (3) 12 (30) Martin et al. [START_REF] Martin | The use of self-expanding silicone stents in esophagectomy strictures: less cost and more efficiency[END_REF] 18 (100) 1 ( 6) 2 ( 11) 17 (94) Karbowski et al. [START_REF] Karbowski | Polyflex self-expanding, removable plastic stents: assessment of treatment efficacy and safety in a variety of benign and malignant conditions of the esophagus[END_REF] 12 (100) 5 (42) -5 (42) Triester et al. [START_REF] Triester | Failure of self-expanding plastic stents in treatment of refractory benign esophageal strictures[END_REF] 5 (100) 2 (40) 2 (40) 0 (0) Garcia-Cano et al [START_REF] García-Cano | Dilation of benign strictures in the esophagus and colon with the polyflex stent: a case series study[END_REF] 4 (100) 3 (75) 4 (100) 2 (50) Ott et al. [START_REF] Ott | Selfexpanding Polyflex plastic stents in esophageal disease: various indications, complications, and outcomes[END_REF] 1 (100) 0 (0) 0 (0) [START_REF] Triester | Failure of self-expanding plastic stents in treatment of refractory benign esophageal strictures[END_REF] 0/2 (0) 0/1 (0) 0/1 (0) 0/1 (0) -0/3 (0) 0/2 (0) 0/3 (0) 0/2 (0) -Garcia-Cano et al [START_REF] García-Cano | Dilation of benign strictures in the esophagus and colon with the polyflex stent: a case series study[END_REF]