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Abstract
AIM: To analyze the outcomes of self-expandable stent 
placement for benign esophageal strictures and benign 
esophageal leaks in the literature.

METHODS: The PubMed, Embase and Cochrane 
databases were searched for relevant articles published 
between January 2000 and July 2014. Eight prospective 
studies were identified that analyzed the outcomes 
of stent placement for refractory benign esophageal 
strictures. The outcomes of stent placement for 
benign esophageal leaks, perforations and fistulae 
were extracted from 20 retrospective studies that 
were published after the inclusion period of a recent 
systematic review. Data were pooled and analyzed 
using descriptive statistics.

RESULTS: Fully covered self-expandable metal stents 
(FC SEMS) (n  = 85), biodegradable (BD) stents (n  = 
77) and self-expandable plastic stents (SEPS) (n  = 70) 
were inserted in 232 patients with refractory benign 
esophageal strictures. The overall clinical success rate 
was 24.2% and according to stent type 14.1% for 
FC SEMS, 32.9% for BD stents and 27.1% for SEPS. 
Stent migration occurred in 24.6% of cases. The 
overall complication rate was 31.0%, including major 
(17.7%) and minor (13.4%) complications. A total of 
643 patients were treated with self-expandable stents 
mainly for postsurgical leaks (64.5%), iatrogenic 
perforations (19.6%), Boerhaave’s syndrome (7.8%) 
and fistulae (3.7%). FC SEMS and partially covered 
SEMS were used in the majority of patients. Successful 
closure of the defect was achieved in 76.8% of 
patients and according to etiology in 81.4% for 
postsurgical leaks, 86.0% for perforations and 64.7% 
for fistulae. The pooled stent migration rate was 
16.5%. Stent-related complications occurred in 13.4% 
of patients, including major (7.8%) and minor (5.5%) 
complications.

CONCLUSION: The outcomes of stent placement 
for refractory benign esophageal strictures were poor. 
However, randomized trials are needed to put this 
into perspective. The evidence on successful stent 
placement for benign esophageal leaks, perforations 
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and fistulae is promising.
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Core tip: After a systematic search of the literature, we 
performed a pooled analysis on the clinical outcomes of 
self-expandable stent placement for benign esophageal 
diseases. We analyzed the clinical success, adverse 
events and removal outcome of stent placement in 232 
patients with refractory benign esophageal strictures 
and 643 patients with benign esophageal leaks, 
perforations and fistulae. Additional analyses were 
performed for clinical outcomes according to stent type 
and etiology.
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INTRODUCTION
Esophageal self-expandable stent placement is a well-
established, evidence-based treatment for the pallia-
tion of malignant dysphagia. By the end of the 90’s 
self-expandable metal stents have replaced the tradi-
tional rigid plastic tubes, because of their superiority 
in safety and cost-effectiveness[1-6]. Ever since the 
stent designs have evolved in order to improve their 
efficacy, durability and safety, and to expand their use 
for different clinical indications.

Besides malignant indications, esophageal self-
expandable stents are nowadays used for refractory 
benign strictures, benign perforations, postoperative 
anastomotic leaks and benign fistulae[1,7]. To define 
the heterogeneous group of patients with refrac-
tory benign esophageal strictures Kochman et al[8] 
have proposed a uniform definition that has been 
widely accepted. According to Kochman’s criteria an 
esophageal stricture is refractory or recurrent when 
it cannot be remediated to a diameter of 14 mm 
over 5 dilatation sessions at 2-wk intervals, or when 
a satisfactory luminal diameter cannot be maintained 
for 4 wk once the target diameter of 14 mm has 
been achieved[8]. The definition only applies in the 
absence of active inflammation and neuromuscular 
dysfunction. In this subgroup of patients with refrac-
tory strictures self-expandable stent placement is 
performed to extend the dysphagia-free period and 
to reduce the number of dilatations (Figure 1A and B).

There is a varied offer of esophageal self-ex-

pandable stents, that can be divided into four main 
groups: (1) removable fully covered metal stents (FC 
SEMS); (2) removable partially covered metal stents 
(PC SEMS); (3) removable covered plastic stents 
(SEPS); and (4) biodegradable stents (BD stents). 
In this literature review we aim to provide an over-
view of the clinical outcomes of self-expandable stent 
placement for benign esophageal diseases including a 
by clinical indication and by stent design breakdown.

MATERIALS AND METHODS
The PubMed, Embase and Cochrane databases were 
searched for publications from January 2000 to July 
2014. Key words that were used included esophagus, 
stent and benign. Articles were screened by title and 
abstract for their relevance. Studies were considered 
for inclusion when they reported on the clinical out-
comes of esophageal self-expandable stent placement 
for benign strictures, benign perforations, anastomot-
ic leaks and/or benign fistulae. The exclusion criteria 
and search results are shown in Figure 2. The primary 
endpoint was clinical success, which was defined as 
the absence of dysphagia at end of follow-up after 
single stent placement in case of esophageal stric-
tures and successful closure of the defect after single 
or multiple stent placements in case of an esophageal 
leak, perforation or fistula. Clinical failures were de-
fined as recurrent dysphagia in case of esophageal 
strictures and persistent leak or death during stent 
therapy in case of esophageal leaks, perforations and 
fistulae. Secondary endpoints were the technical suc-
cess rates of esophageal stent placement, morbidity 
rates, mortality rates and stent removal outcome. 
Technical success was defined as stent placement 
across the lesion at the end of the procedure, includ-
ing successful stent repositioning after immediate 
migration. Successful stent removal was defined as 
uneventful endoscopic stent extraction without the 
need for additional interventions or procedures. So 
stent removal by the stent-in-stent procedure, which 
is used to induce pressure-necrosis of granulation tis-
sue to facilitate the removal of an embedded stent, 
was considered an adverse event.

Statistical analysis
This manuscript contains descriptive statistics. Data 
were pooled and presented as frequency and per-
centage, so no biostatistical tests were used.

RESULTS
Refractory benign esophageal strictures
After searching the literature no randomized controlled 
trials (RCTs) were found that studied the outcomes 
of stent placement for refractory benign esophageal 
strictures. Twelve prospective, nonrandomized stud-
ies were identified that reported on the outcomes 
of esophageal stent placement for benign strictures 
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(Table 1)[9-20]. One was excluded because of a dupli-
cate publication[20]. To create a homogeneous popu-
lation only the studies were analyzed that included 
patients with refractory benign esophageal strictures 
according to Kochman’s criteria[8]. A total of eight pro-
spective cohort series were included that reported on 
232 patients with refractory benign esophageal stric-
tures[9-16]. In 85 patients a FC SEMS was placed, 77 
patients received a BD stent and a SEPS was inserted 
in 70 patients. No PC SEMS were used in any of the 
included articles. The overall pooled technical success 
rate of esophageal stent placement was 98.7%. De-

tails on stricture etiology, stent type and clinical out-
comes are summarized in Table 2. Analyses by stric-
ture etiology were not possible due to lacking data.

Clinical success: The overall clinical success rate 
after single stent placement was 24.2%. The clinical 
success rates per type of stent are presented in Table 
2. The time to recurrence of dysphagia after failed 
stent therapy varied widely. Stricture recurrence after 
FC SEMS removal was reported by three studies after 
median periods ranging from 15 d to 1.7 mo[9,10,12]. 
Recurrence of dysphagia after SEPS removal was re-

137 February 16, 2015|Volume 7|Issue 2|WJGE|www.wjgnet.com

Figure 2  Literature search.

Figure 1  Refractory benign anastomotic stricture after esophagectomy 
(A) and fully covered self-expandable metal stent placement for a 
refractory benign esophageal anastomotic stricture (B).

(Esophagus OR esophag) AND benign AND 
(stents OR self-expandable stent OR esophageal stent)

Limitations
   Period: January 2000 - July 2014
   Language: English

PubMed: 222 hits
Embase: 366 hits
Cochrane: 7 hits

Exclusion criteria
   Irrelevant title/abstract
   Reviews and guidelines
   Conference abstracts
   Case reports
   No access to full article
   Analyses including malignant indications

Articles identified:
   Strictures: 27
   Leaks, fistulae or perforations: 26
   Both strictures and leaks: 26

Leaks, fistulae and/or perforations: 20 articles 
included
Excluded articles:
   Published during inclusion period of 
   systematic review by Dasari et al [1]

   Duplicate publications
   No subgroup analyses for patients with 
   benign leaks, fistulae or perforations
   Patients analyzed with active malignancy
   Airway stenting performed
   Only postsurgical foregut leaks included

Strictures: 8 articles included
Excluded articles:
   Retrospective study design
   Strictures not fulfilling Kochman’s criteria
   Duplicate publications
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nancy[21], performed a double stent strategy including 
airway stenting[22-24], included only postsurgical fore-
gut leaks[25], did not perform subgroup analyses for 
patients with benign esophageal leaks, perforations 
or fistulae[26,27], or because of duplicate publication[28]. 
Ultimately, 20 studies were included for analysis, all 
with a retrospective study design (Table 4)[13,29-47]. A 
total of 643 patients with benign esophageal leaks, per-
forations and fistulae were considered for analysis. A 
total of 852 stents were inserted in 573 patients. In the 
remaining 70 patients the number of stents used was 
not reported. The main indications for self-expandable 
stent placement were postsurgical leaks (64.5%), iat-
rogenic perforations (19.6%), Boerhaave’s syndrome 
(7.8%) and fistulae (3.7%). The majority of inserted 
stents were FC SEMS (41.0%) and PC SEMS (37.7%). 
Stent placement was technically successful in 99.9% 
of cases. Further details are summarized in Table 5. 
Data on concurrent drainage of fluid collections were 
available for 425 patients, of whom 57.4% (244/425) 
underwent drainage procedures.

Clinical success: The overall clinical success rate of 
esophageal stent placement for benign leaks, per-
forations and fistulae was 76.8% (480/625). Sub-
group analysis according to etiology was possible for 
358 patients. The highest clinical success rate was 
achieved in patients with perforations (86.0%), fol-
lowed by postsurgical leaks (81.4%) and fistulae 
(64.7%) (Table 5). When solely FC SEMS were used, 
clinical success was achieved in 73.0% (135/185) of 

patients. Solely PC SEMS were used in two studies 
with a pooled clinical success rate of 78.2% (68/87). 
Only one study focused on the outcomes of SEPS 
placement and reported clinical success in 90% 
(27/30) of patients with anastomotic leaks.

Stent migration, reactive tissue formation and 
food impaction: Stent migration could be analyzed 
in 320 patients who received a total of 468 self-
expandable stents. The overall pooled stent migration 
rate was 16.5% (77/468). By stent type migration 
rates were 21.8% (53/243) for FC SEMS and 10.6% 
(23/218) for PC SEMS. Data were insufficient to ana-
lyze the stent migration rate of SEPS.

Pooled analysis of tissue hyperplasia was possible 
for 384 patients in whom 530 stents were inserted. 
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Table 2  Pooled analysis of 232 patients with refractory 
benign esophageal strictures according to Kochman’s criteria 
treated with self-expandable stent placement  n  (%)

Stricture etiology
   Anastomotic strictures 69 (29.7)
   Peptic strictures 58 (25.0)
   Radiation strictures 36 (15.5)
   Caustic strictures 29 (12.5)
   Others 26 (11.2)
   Unknown 14 (6.0)
Stent type
   FC SEMS 85 (36.6)
   BD stent 77 (33.2)
   SEPS 70 (30.2)
   PC SEMS                   0 (0)
Technical success
   Overall 229 (98.7)
   FC SEMS 85 (100)
   BD stent 77 (100)
   SEPS  67 (95.7)
Clinical success
   Overall (n = 231) 56 (24.2)
   FC SEMS (n = 85) 12 (14.1)
   BD stent (n = 76) 25 (32.9)
   SEPS (n = 70) 19 (27.1)

FC SEMS: Fully covered self-expandable metal stent; BD stent: Biodegradable 
stent; SEPS: Self-expandable plastic stent; PC SEMS: Partially covered self-
expandable metal stent.

Table 3  Pooled analysis of adverse events in patients with 
refractory benign esophageal strictures  n  (%)

Overall complications 72 (31.0)
Overall major complications 41 (17.7)
FC SEMS (n = 85)    9 (10.6)1

   Severe retrosternal pain 5 (5.9)
   Severe nausea and vomiting 2 (2.4)
   Aspiration pneumonia 2 (2.4)
   Arrhythmia 1 (1.2)
   Percutaneous endoscopic gastrostomy because 
   of impaired intake caused by severe, persistent 
   odynophagia

1 (1.2)

BD stents (n = 77) 22 (28.6)1

   Severe retrosternal pain 10 (13.0)
   Hyperplasia-induced stenosis 5 (6.5)
   Bleeding, hematemesis 5 (6.5)
   Severe nausea and vomiting 3 (3.9)
   Aspiration pneumonia 1 (1.3)
SEPS (n = 70) 10 (14.3)
   Severe retrosternal pain 4 (5.7)
   Perforation 3 (4.3)
   Bleeding, hematemesis2 2 (2.9)
   Stent-induced fistula 1 (1.4)
Overall minor complications 31 (13.4)
FC SEMS (n = 85)   15 (17.6)1

   Retrosternal pain 6 (7.1)
   Stent infolding/invagination 3 (3.5)
   Abdominal pain 2 (2.4)
   Globus sensation 2 (2.4)
   Reflux symptoms 1 (1.2)
   Vomiting 1 (1.2)
   Fever 1 (1.2)
BD stents (n = 77)   8 (10.4)
   Nausea and vomiting 3 (3.9)
   Retrosternal pain 2 (2.6)
   Reflux symptoms 2 (2.6)
   Minor bleeding 1 (1.3)
SEPS (n = 70)   8 (11.4)
   Reflux symptoms 3 (4.3)
   Retrosternal pain 2 (2.9)
   Minor bleeding 2 (2.9)
   Nausea and vomiting 1 (1.4)

1Patients can have more than one complication; 2Including one stent-
related death from massive bleeding. FC SEMS: Fully covered self-
expandable metal stent; BD stent: Biodegradable stent; SEPS: Self-
expandable plastic stent; PC SEMS: Partially covered self-expandable 
metal stent.
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in the pooled analysis because the overall number of 
removed PC SEMS was not reported[40]. The ruptures 
were successfully treated with another stent. The out-
come of SEPS removal could be extracted from one 
study and was successful in 100% (14/14) of cases 
after a mean stent time of 17 d[44].

DISCUSSION
This pooled analysis of the literature showed that the 
overall clinical success rate of self-expandable stent 
placement was 24.2% for refractory benign esopha-
geal strictures and 76.8% for benign esophageal 
leaks, perforations and fistulae. With regard to refrac-
tory benign strictures, the meta-analysis by Thomas 
et al[7] found sustained improvement of dysphagia 
in 46.2% of patients treated with self-expandable 
stents, which is almost twice as high as the clinical 
success rate (24.2%) in this pooled analysis. Also the 
systematic review by Repici et al[48] reported a much 
higher clinical success rate of 52% after SEPS place-
ment for benign esophageal strictures. The difference 
in clinical success between our pooled analysis and 
the aforementioned systematic reviews may be ex-
plained by the etiology and the severity of the stric-
tures. The study population of Thomas et al[7] mainly 

included corrosive (43%), postsurgical (25%) and ra-
diation (11%) strictures. The etiologies of the patients 
in the systematic review on SEPS treatment mainly 
included postsurgical (38%), corrosive (25%) and 
radiation (15%) strictures[48]. In our analysis, peptic 
strictures accounted for 25.0% of patients, while cor-
rosive strictures represented only 12.5%. However, 
the literature data were insufficient to analyze the 
clinical outcomes of stent placement according to 
stricture etiology. With regard to the severity of the 
strictures, Thomas et al[7] included three studies, that 
accounted for 50% of weight in the meta-analysis, in 
which patients had a history of two or less dilatations 
before stent placement. The review by Repici et al[48] 
did not provide details on the number of previous 
dilatations, but included mainly retrospective studies 
with heterogeneous definitions of refractory or recur-
rent strictures. We think that the more homogeneous 
population included in this analysis of prospective 
studies, that fulfilled Kochman’s criteria[8], had more 
severe strictures and therefore a poorer outcome of 
stent therapy. Thomas et al[7] reported a significantly 
higher clinical success rate for Polyflex stents (55.3%) 
compared with nitinol stents (36.7%). Our results 
also showed a lower clinical success rate with the use 
of FC SEMS (14.1%) compared with SEPS (27.1%) 
and BD stents (32.9%). We do not have a good ex-
planation for this finding. Complication, stent migra-
tion and tissue response rates were not significantly 
higher with the use of FC SEMS.

Safety analyses in patients treated with self-
expandable stents for refractory benign strictures 
showed an overall complication rate of 31.0%, in-
cluding a major complication rate of 17.7%. That 
complications are frequent during the course of stent 
therapy has also been demonstrated by several retro-
spective studies that were not included in our analy-
ses[49-53]. The major complication rate of BD stents 
(28.6%) was twice as high as those of SEPS (14.3%) 
and FC SEMS (10.6%), because they caused more 
retrosternal pain, hyperplasia-induced stenoses and 
bleedings. Severe retrosternal pain occurred in 13.0% 
of patients who received a BD stent. Pain after stent 
placement has been postulated to be caused by the 
radial force of the stent against the tight stricture and 
is mainly reported within the first week after stent 
placement[9,11,15,49,53]. However, in vitro analysis of the 
radial and axial forces of 23 esophageal stent mod-
els showed that BD stents had a relatively low radial 
force and high axial force[54]. Therefore, it is more 
likely that because of the rigid stent design BD stents 
interact less well with the peristalsis of the esophagus 
causing more spasm and pain. In this analysis clini-
cally relevant hyperplastic tissue growth was reported 
in 7.8% of BD stents. Two case series not included in 
this review also showed that reactive tissue formation 
is common after BD stent placement (Figure 3)[17,55]. 
The occurrence of tissue growth may be explained as 
a reaction to the chemical processes of degradation, 
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Table 5  Pooled analysis of 643 patients with benign 
esophageal leaks, perforations and fistulae treated with self-
expandable stent placement

Etiology
   Postsurgical leaks 415 (64.5)
   Iatrogenic perforations 126 (19.6)
   Boerhaave’s syndrome 50 (7.8)
   Fistulae 24 (3.7)
   Others/not specified 28 (4.4)
Stent type of 852 stents used in 573 patients1

   FC SEMS 349 (41.0)
   PC SEMS 321 (37.7)
   SEPS 60 (7.0)
   Stent type unknown 122 (14.3)
Technical success
   Overall  851 (99.9)
   FC SEMS 349 (100)
   PC SEMS  320 (99.7)
   SEPS   60 (100)
   Stent type unknown 122 (100)
No. of stents per patient
   Single stent placement  357 (55.5)
   Multiple stents inserted  131 (20.4)
   Unknown  155 (24.1)
Clinical success
   Overall (n = 625)  480 (76.8)
According to etiology (n = 358)
   Postsurgical leaks (n = 247) 201 (81.4)
   Perforations2 (n = 86)   74 (86.0)
   Fistulae (n = 17)   11 (64.7)
   Others/not specified (n = 8)     6 (75.0)

1In two studies including 70 patients the total number of stents used was 
not reported; 2Including iatrogenic and spontaneous perforations. FC 
SEMS: Fully covered self-expandable metal stent; PC SEMS: Partially 
covered self-expandable metal stent; SEPS: Self-expandable plastic stent. 

van Halsema EE et al . Stents for benign esophageal diseases



Table 7  Overall mortality in 643 patients treated with self-
expandable stents for benign esophageal leaks, perforations 
and fistulae  n (%)

which may also trigger bleedings from the affected 
esophageal mucosa. So one should be aware that the 
higher efficacy of BD stent placement is attended by 
an increased risk of complications.

The clinical success rate (76.8%) of self-expand-
able stent placement for benign esophageal leaks, 
perforations and fistulae found in this pooled analysis 
is comparable with the 81% of the systematic review 
by Dasari et al[1] (Figure 4A and B). In contrast to 
our analysis, the latter review excluded patients with 
leaks from the gastric staple line after sleeve gas-
trectomy and did not analyze patients with fistulae. 
In our study clinical success according to etiology 
was 81.4% for postsurgical leaks, 86.0% for perfora-
tions and 64.7% for fistulae. Though derived from 
retrospective series, these results seem promising. 
Patients with esophageal leaks or ruptures are usually 
in poor condition with elevated septic parameters and 
require invasive management, like drainage proce-
dures, surgery and ICU care. This is reflected by the 
increased mortality rate of 7.2%-25.8% after post-
surgical esophageal leakage[56-58]. Several treatment 
strategies have been described for the management 
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Table 6  Pooled analysis of adverse events in patients with benign esophageal leaks, perforations and fistulae

Total number of patients analyzed: n  = 599 No. of patients 
(n  = 599)

No. of FC SEMS 
(n  = 295)

  No. of PC SEMS 
(n  = 302)

No. of SEPS 
(n  = 75)1

Stent type unknown 
(n  = 162)2

Overall complications   803 (13.4) 26 (8.8)   38 (12.6) 1 (1.3) 17 (10.5)
Overall major complications 473 (7.8) 11 (3.7) 28 (9.3) 1 (1.3) 8 (4.9)
   Hyperplasia-induced stenosis  16 (2.7) 0 16 0 0
   Hemorrhage4    8 (1.3)  24   6 0 0
   Stent-related perforation    6 (1.0) 4   1 0 1
   Aspiration pneumonia    4 (0.7) 2   0 0 2
   Respiratory compromise/ tracheal compression    2 (0.3) 1   1 0 0
   Severe retrosternal pain    2 (0.3) 0   2 0 0
   Bowel obstruction    2 (0.3) 0   0 0 2
   Erosion4    2 (0.3) 0    14 0 1
   Hemorrhage from aorta-esophageal fistula    1 (0.2) 1   0 0 0
   Stricture formation    1 (0.2) 0   0 0 1
   Stent-related fistula    1 (0.2) 0   1 0 0
   Stent dislocation and inability to place new stent 
   requiring rethoracotomy

   1 (0.2) 0   0 1 0

   Left atrial compression    1 (0.2) 0   0 0 1
   Death due to esophageal necrosis at proximal stent end    1 (0.2) 1   0 0 0
Overall minor complications 333 (5.5) 15 (5.1) 10 (3.3) 0 (0) 9 (5.6)
   Transient stent-related dysphagia  11 (1.8) 1 10 0 0
   Stent-related ulcers    5 (0.8) 5   0 0 0
   Reflux/esophagitis    3 (0.5) 0   0 0 3
   Chest pain    3 (0.5) 1   0 0 2
   Stent disintegration    3 (0.5) 3   0 0 0
   Stent collapse/invagination    2 (0.3) 1   0 0 1
   Pneumoperitoneum during endoscopy secondary to air 
   insufflation

   1 (0.2) 1   0 0 0

   Atrial fibrillation related to sedation    1 (0.2) 1   0 0 0
   Stent malposition    1 (0.2) 1   0 0 0
   Abdominal pain    1 (0.2) 0   0 0 1
   Nausea    1 (0.2) 0   0 0 1
   Globus sensation    1 (0.2) 1   0 0 0
   Hiccups    1 (0.2) 0   0 0 1

1Including 30 patients in whom the number of SEPS used was not reported; 2Including 40 patients in whom the number of stents used was not reported; 
3Patients can have more than one complication; 4Including one stent-related death. FC SEMS: Fully covered self-expandable metal stent; PC SEMS: Partially 
covered self-expandable metal stent; SEPS: Self-expandable plastic stent.

Overall mortality   64 (10.0)
Stent-related   3 (0.5)
Sepsis-related 23 (3.6)
Multi-organ failure   5 (0.8)
Cerebral embolism/cerebrovascular accident   2 (0.3)
Heart insufficiency/cardiac disease   2 (0.3)
Pneumonia   2 (0.3)
Malignancy   2 (0.3)
Non stent-related bleeding   1 (0.2)
Respiratory insufficiency without sepsis   1 (0.2)
Pulmonary embolism   1 (0.2)
Acute respiratory distress syndrome   1 (0.2)
Pulmonary aspiration after healing of leak   1 (0.2)
Aortic dissection   1 (0.2)
Tension pneumothorax   1 (0.2)
Paraspinal abscess related to persistent fistula   1 (0.2)
Full-blown AIDS   1 (0.2)
Aspiration during contrast study   1 (0.2)
Multiple emboli caused by esophago-atrial fistula   1 (0.2)
Active euthanasia   1 (0.2)
Not specified 13 (2.0)
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of esophageal leaks, such as endoscopic vacuum 
therapy, nose fistula tube drainage, surgical repair 
and conservative management[59-61]. Retrospective 
comparison of 41 patients with an anastomotic leak 
after esophagectomy who were matched by clini-
cal status, showed that endoscopic vacuum therapy 
resulted in a lower mortality rate (12%, 2/17) com-
pared with surgical treatment (50%, 9/18) and stent 
placement (83%, 5/6) in systemically ill patients[58]. 
Another retrospective study reported a significantly 
higher closure rate after endoscopic vacuum therapy 
(84%) compared with stent therapy (53.8%) in 71 
patients with esophageal defects[37]. However, one 
should keep in mind that success of stent placement 
depends on the size of the esophageal lesion, the de-
lay between diagnosis and stent placement and if the 
patient has elevated septic parameters[30,33,34,47]. Stent 
placement is most likely to fail in a large lesion (> 15 
mm), that exists for several weeks in a septic patient. 
Therefore, patients with an esophageal leak should 
receive a multidisciplinary patient-tailored approach.

The removability of self-expandable stents was 
safe and feasible with an overall successful removal 
rate of 97.2% in patients with refractory strictures 
and 78.7% in patients with esophageal leaks. The 
fact that PC SEMS were used in 38% of patients with 
esophageal leaks resulted in a lower overall success-
ful removal rate. PC SEMS removal was often com-
plicated by stent embedding requiring stent-in-stent 
procedures to induce pressure-necrosis of the granu-
lation tissue to facilitate the removal procedure. The 
vast majority of stent-in-stent procedures were re-
ported in the study by Swinnen et al[47]. The removal 
of FC SEMS and SEPS removal was much safer with 
successful removal rates of 96.6% up to 98.4%. The 
relation between the use of PC SEMS and complicated 
stent removal has also been demonstrated by several 
large retrospective series[62,63].

This pooled analysis of the literature has several 
limitations. The prospective data on the outcomes 
of stent placement for refractory benign esophageal 
strictures reflect a patient population with various 

causes for stricture formation. Data were insufficient 
to provide analyses according to stricture etiology. 
The studies that were analyzed on the outcomes of 
esophageal stent placement for benign leaks, perfora-
tions and fistulae were all retrospective, causing het-
erogeneity and underreporting of adverse outcomes.

In conclusion, the outcomes of self-expandable 
stent placement for refractory benign esophageal 
strictures were poor with a clinical success rate of 
24.4% and a major complication rate of 17.7%. 
However, randomized trials are needed to put these 
outcomes into perspective. Although derived from 
retrospective series, the evidence on stent placement 
for benign esophageal leaks, perforations and fistulae 
is promising with an overall clinical success rate of 
76.8%.
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Figure 3  Endoscopic image of granulation tissue growth 4 mo after 
biodegradable stent placement for a refractory benign esophageal 
anastomotic stricture. 

Figure 4  A small leak at the anastomosis of the esophagus and the 
gastric tube 5 d after esophagectomy (A) and esophageal fully covered 
self-expandable metal stent placement for a small anastomotic leak (B).
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we performed a pooled analysis on the treatment outcomes of 232 patients with 
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