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Introduction and aims
Benign oesophageal strictures are a common 
presentation to primary and secondary care with a 
variety of causes. Once malignancy has been 
excluded, strictures are usually managed by a 
combination of treatment of the underlying cause, 
attention to nutritional deficit and dilatation of 
the strictured segment. Endoscopic options to 
dilate a benign stricture have changed little in 
recent years. These include through the scope 
(TTS) balloons or bougies, both of which are 
usually well tolerated and effective in treating the 
majority of simple benign strictures. The British 
Society of Gastroenterology (BSG) has published 
guidelines in 2017 on safe dilatation of benign 
oesophageal strictures that have been reviewed 
and summarised recently.1,2

Endoscopic dilatation 1–3 times and treatment of 
the underlying cause will resolve oesophageal 
stricturing in most instances. However, in some 
cases, the stricture is resistant to initial medical 
and endoscopic therapy with failure to resolve or 
rapid recurrence. These refractory strictures are 
relatively infrequent but are a cause of significant 
morbidity to patients and utilise a disproportion-
ate amount of health care costs.

The aim of this article is to review the optimal 
management of adult patients with benign 

refractory strictures so as to minimise morbidity 
and costs. Prevention of stricturing, particularly 
after surgery or endoscopic therapy, is an emerg-
ing and important topic but beyond the scope of 
this article, which focuses on treatment.

Methods
A Medline literature search for oesophageal ste-
nosis and ‘refractory’ or ‘resistant’ or ‘recurrent’ 
was performed. The search was limited to studies 
in humans, adults and publications in English 
language, revealing a total of 487 citations. These 
were hand searched for publications relevant to 
the endoscopic management of refractory benign 
oesophageal stenosis. The reference list of all cho-
sen publications was searched for further relevant 
papers.

Initial management of benign oesophageal 
strictures
Patients with benign oesophageal strictures most 
typically present with dysphagia and weight loss 
along with symptoms related to the underlying 
cause. Urgent assessment and investigation is 
required to identify the cause and exclude malig-
nancy. A careful history should be taken looking 
for underlying causes, assess the severity of symp-
toms and discuss future treatment objectives. 
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There are several clinical scores that can be used 
to define the degree of dysphagia, which range in 
complexity and application.3 Although dysphagia 
scores are most important to compare endpoints 
in clinical trials, incorporating a simple score such 
as the Ogilvie score into clinical practice can form 
an objective assessment before and after any inter-
vention and provide useful data for clinical audit.4 
A nutrition assessment should also be performed 
at the initial assessment to guide the timing of 
investigations and subsequent interventions. As a 
minimum, weight loss should be quantified, and 
when there is concern, dietetic review and addi-
tional nutritional support should be provided. It is 
important to correct nutritional deficit early in the 
treatment pathway to minimise morbidity and 
maximise tolerance of subsequent treatments.

Once the cause of the stricture is identified, it is 
important to maximise medical therapy to provide 
local control of any inflammation. This might 
involve withdrawal of potentially harmful medi
cations such as Nonsteroidal Anti-inflammatory 
Drugs (NSAIDs) or bisphosphonates and optimi-
sation of proton pump inhibitor (PPI) therapy. In 
eosinophilic oesophagitis, medical therapy should 
be commenced ahead of or in parallel with stric-
ture dilatation.5 All guidelines stress the need to 
biopsy strictures to exclude malignancy before 
dilatation and, where appropriate, the background 
oesophageal mucosa to rule out eosinophilic 
oesophagitis. The yield of targeted biopsies is  
high and approaches 100% if 6 biopsies are  
taken.6 When there is any doubt, biopsies should 
be repeated even if this adds a small delay to 
interventions.

When a stricture is encountered, it is important to 
note the endoscopic features carefully. Distance 
from incisors to the proximal stricture edge, 
length of stricture, an assessment of lumen diam-
eter (noting the diameter of the endoscope in 
use), the presence of ulceration, stricture com-
plexity (see below) and any unusual features or 
abnormalities in the remaining oesophagus should 
all be noted. Features of eosinophilic oesophagitis 
(termed EREFS; exudates, rings, edema, furrows 
and strictures) should be commented on but are 
not reliable and should not replace multiple 
oesophageal biopsies.5

Dilatation can be performed with either bougies 
or TTS balloons. The risk of perforation is low 
for simple strictures, and less than the frequently 
quoted risk of 1%.7 Many versions of balloon 

dilator are commercially available but they typi-
cally provide graduated dilation in 1.0 or 1.5 mm 
increments with three sizes per balloon. 
Traditionally, each insufflation is for 1 min, 
though the optimal duration of balloon insuffla-
tion is unknown and warrants further research. 
Following balloon deflation there is reassessment 
of the mucosa; where there is minimal mucosal 
trauma the next size of balloon can be used, 
whereas if significant injury is seen it is advisable 
to stop and schedule a repeat examination. 
Fluoroscopy may be required where the stricture 
is refractory, long, angulated or complex. The 
starting and target dilatation diameter is contro-
versial; the historic teaching of the ‘rule of 3’ was 
established for blind bougienage. This pragmatic 
guidance advised that sequential dilatation should 
be three measurements from the one where resist-
ance was felt but is not applicable to dilatation 
where endoscopic visualisation of the mucosa is 
possible.8 There is no evidence-based target for 
the maximum diameter that is required; the 
British guidelines recommend >15 mm and 
symptomatic improvement.1 The greater priority 
is patient symptoms, which should be carefully 
evaluated before embarking on each procedure. It 
should be stressed that the optimum diameter will 
vary according to patient size, stricture aetiology 
(higher diameters may be preferable for postsur-
gical strictures) and the location in the oesopha-
gus (narrower diameters for proximal strictures) 
so individualisation is paramount.9

After a successful dilatation, it is recommended 
that further procedures should be performed 
weekly or two-weekly until easy passage of a 
⩾15 mm dilator is achieved along with sympto-
matic improvement. Overall, one to three dilata-
tion sessions are sufficient to relieve dysphagia in 
simple strictures with a maximum of five dilata-
tions needed in >95% of patients.10

Refractory benign oesophageal strictures

Definition
The definition of a refractory stricture was pro-
posed in 2005 by Kochman and colleagues as 
follows:

an anatomic restriction because of cicatricial luminal 
compromise or fibrosis that results in the clinical 
symptom of dysphagia in the absence of endoscopic 
evidence of inflammation. This may occur as the 
result of either an inability to successfully remediate 
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the anatomic problem to a diameter of 14 mm over 
5 sessions at 2-week intervals (refractory) or as a 
result of an inability to maintain a satisfactory 
luminal diameter for 4 weeks once the target 
diameter of 14 mm has been achieved (recurrent).11

This has been adopted as the standard definition 
by many authorities including the recent BSG 
guidelines. Although pragmatic, it should be 
understood that there is no evidence base in sup-
port of this.

In practice, what this means is that a stricture 
should only be considered refractory once neuro-
muscular causes have been excluded, the patient 
has had a number of sequential dilatations at short 
intervals and has optimised treatment for the 
underlying cause – this is particularly relevant for 
peptic and eosinophilic oesophagitis strictures. 
Where the ulceration or inflammation cannot be 
healed by medical means, further endoscopic 
measures to treat the stricture are less likely to 
succeed and alternative measures, including surgi-
cal approaches may need to be considered.

Aetiology
Table 1 demonstrates the common causes of 
benign oesophageal strictures and those that are 
more likely to become refractory. Increasing use 
of endoscopic therapy for oesophageal neoplasia 
is likely to increase the number of strictures 
requiring endoscopic therapy. There is up to 50% 
chance of developing a symptomatic stricture 
requiring endoscopic dilatation after endoscopic 
resections [either endoscopic mucosal resection 

(EMR) or endoscopic submucosal dissection 
(ESD)], after a resection size >75% of the 
oesophageal circumference and a longitudinal 
resection length greater than 40mm.1 Following 
radiofrequency ablation therapy (RFA) for 
oesophageal neoplasia, stricturing has been 
reported to occur in 9% patients, with higher fre-
quency if there has been a prior endoscopic resec-
tion or if used for squamous neoplasia.12

Strictures can be defined as simple or complex. 
Simple strictures are short (<2 cm), concentric, 
straight, and allow the passage of a normal diame-
ter endoscope. Complex strictures are usually 
longer (⩾2 cm), angulated, irregular or have a 
severely narrowed diameter.1,10 These are more dif-
ficult to treat and have a tendency to be refractory 
or to recur despite dilatation.13 The currently most 
common aetiologies of recurrent and refractory 
strictures in the western world include postsurgical 
anastomotic, postendoscopic therapy, radiation-
induced and caustic strictures.14–16 For example, in 
a series of 74 anastomotic strictures, 69% were 
considered refractory, and in a study of 63 patients 
with radiation-induced stricturing undergoing 303 
dilatations, recurrence occurred in 33% after 
achieving an initial satisfactory oesophageal lumen, 
and 43% overall were refractory to dilatation.17,18

In the small subset of patients (approximately 
10%) in whom five dilations to at least 14 mm fail 
to establish adequate and persistent food passage, 
the strictures can be very difficult to manage and 
the treatments may be associated with significant 
morbidity and mortality.19 Repici and colleagues20 
reported a 15-year experience of treating refractory 

Table 1.  Causes of benign oesophageal strictures.

Intrinsic oesophageal disorders Iatrogenic or accidental

Peptic oesophagitis Postsurgical – Anastomotic*

Eosinophilic oesophagitis Postradiation therapy*

Miscellaneous disorders of the squamous epithelium 
(e.g. scleroderma, epidermolysis bullosa dystrophica, 
pemphigus and pemphigoid, lichen planus)

Endoscopic therapy
•• Postendoscopic resection – EMR/ESD*
•• RFA/PDT
•• Variceal band ligation

Motility disorders (e.g. achalasia) Long term nasogastric feeding tubes

Rings and webs (e.g. Schatzki ring) Caustic ingestion*

EMR, Endoscopic mucosal resection; ESD, Endoscopic submucosal dissection; PDT, photodynamic therapy; RFA, 
Radiofrequency ablation.
*Stricture more likely to become refractory.14
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strictures in two academic centres in Milan, Italy, 
and Philadelphia, Pennsylvania. The use of dila-
tion and stents was evaluated for resolution of dys-
phagia, adverse events and long-term outcome. In 
keeping with the aforementioned studies, the 
majority of strictures were caused by caustic 
(10%), postsurgical (31%), postradiotherapy 
(14%) or mixed aetiologies (40%). A total of 70 
patients were included and a metallic or biode-
gradable stent (BDS) was placed in 24 patients. 
Using a combination of repeated dilatations, ster-
oid injections and stent insertions, after a mean 
follow-up of 43.9 months, only 22 patients (31.4%) 
had achieved clinical stricture resolution. Success 
was less-frequently observed in patients treated 
with a stent than those treated by other means, 
though this is likely to be due to confounding fac-
tors. The authors found that clinical resolution 
tended to be lower in patients with a high or cervi-
cal stricture. Overall, eight patients (11.4%) 
underwent surgery and percutaneous gastrostomy 
(PEG) or J-tube was placed in six patients (8.6%). 
Serious adverse events such as perforation (3 
patients) and fistula (4 patients) occurred in 10% 
of patients overall and 12 patients (17.1%) died 
during follow-up, of which 2 (2.9%) were related 
to stricture-related treatments. These data high-
light the difficulties in treating these patients and 
the need to carefully counsel patients about the 
treatment options and related risks.

Management of refractory strictures
Broadly speaking, refractory strictures can be man-
aged by a combination of topical drug therapy, the 
aim being to reduce inflammation and fibrosis, and 
mechanical methods to break down the fibrosis and 
allow tissue remodelling. As well as influencing the 
likelihood of refractoriness, different aetiologies 
also influence the location and length of stricturing. 
Notably, anastomotic strictures tend to be high and 
caustic strictures tend to be long. However, there is 
little evidence to support a concept of different 
management strategies according to the aetiology 
of refractory strictures, aside from the influence of 
length, location and complexity. Where evidence 
does exist for variation according to aetiology, this 
will be mentioned in the sections that follow.

Drug treatments

Steroid injection
Chronic inflammation leads to collagen deposi-
tion, through synthesis and activation of multiple 

factors, including transforming growth factor beta 
(TGF-β) and alpha-2-macroglobulin, which are 
inhibitors of collagenase activity.21 Steroids pro-
vide a potential mechanism to inhibit these 
inflammatory pathways. Therefore, steroid injec-
tion (usually 0.5 ml of 40 mg/ml triamcinolone 
injected into four quadrants) in the location of a 
stricture at the time of dilatation provides an 
appealing mechanism to reduce collagen deposi-
tion and fibrosis associated with chronic inflam-
mation and therefore reduce the likelihood of 
stricture recurrence. This has been the subject of 
several small trials with varying outcomes. For 
example, a study from the Netherlands in 2013 
failed to demonstrate a significant effect of steroid 
injection on dysphagia free interval or time to 
repeat dilatation, though with nonsignificant 
trends towards a benefit.22

The results of individual trials will not be 
reviewed as these have been amalgamated in two 
recent meta-analyses. These studies both indi-
cate that stricture recurrence rate is reduced 
after steroid injection without an increase in 
complications. Szapary and colleagues studied 
benign oesophageal strictures of all aetiologies. 
They identified 11 articles involving 343 
patients. Their analysis demonstrated significant 
reduction in the interval between dilatations, a 
nonsignificant effect on number of repeat dilata-
tions but no change in dysphagia score between 
participants undergoing steroid injection with 
dilatation and those having dilatation alone.23 
However, the quality of the evidence was consid-
ered very low and there was significant heteroge-
neity in most data analysed. Zhang and 
colleagues24 studied benign strictures following 
surgery, corrosive ingestion or peptic strictures. 
Although similar search strategies were employed 
between the two meta-analyses, Zhang and col-
leagues identified only 6 studies involving 176 
patients. They demonstrated a significant reduc-
tion in re-stricturing rate and number of subse-
quent dilatations after triamcinolone injection. 
Dysphagia score was nonsignificantly reduced 
after injection. Heterogeneity was low for stric-
ture recurrence and repeat dilatation but high 
for dysphagia score. Neither of these meta- 
analyses demonstrated an increase in complica-
tion rate after steroid injection. The studies 
identified in these two meta-analyses vary sub-
stantially and the quality of evidence behind 
them both is poor but overall these studies are 
supportive of steroid injection as a therapeutic 
modality in resistant strictures.
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It is unclear if aetiology of stricture influences the 
effect of steroid injection. Early studies suggested 
benefit in peptic strictures.25 However, in the above 
meta-analyses, there was no difference in outcome 
between postsurgical or nonsurgical strictures, so it 
is likely that steroids have a role in all stricture aeti-
ologies. A second question is whether steroid 
should be injected before or after the dilatation. In 
most studies, the injection has been performed 
before dilatation, including the negative Dutch 
study.22 However, a more recent randomised 
blinded trial of 65 patients with postsurgical anas-
tomotic strictures evaluated triamcinolone injec-
tion (50 mg) directly into the mucosal laceration 
after dilatation. Those patients receiving steroid 
injections demonstrated significant improvement 
in number of dilatations to resolve strictures (2.0 
versus 4.0) and more patients dysphagia free at 6 
months (39% versus 16%), suggesting that injec-
tion into the disrupted mucosa may result in greater 
effect on collagen deposition and stricture recur-
rence.26 However, no studies have compared injec-
tion before with injection after dilatation and this 
should be the subject of further research.

Thus, although there remain some doubts about 
the magnitude of benefit of steroid injection in 
improving outcomes in refractory benign oesoph-
ageal strictures, and those strictures that respond 
best to steroid injection, current evidence favours 
a view that steroid injection should be used in an 
attempt to reduce stricture recurrence after dilata-
tion and that this is probably relevant to strictures 
of all aetiologies. Although the optimal timing of 
steroid injection is unknown, it makes more sense 
to use this early in the course of the disease and 
dilatation programme in an attempt to diminish 
collagen formation, and most likely injection into 
the mural defect after dilatation would be more 
beneficial, though a trial comparing this approach 
to predilatation injection is required. Finally, the 
question of whether steroid injection should be 
performed at repeat dilatations is uncertain but 
some authors recommend that a maximum of 
three sessions is appropriate.15,22

Mitomycin C
Mitomycin C is an antibiotic chemotherapeutic 
agent isolated from Streptomyces caespitosus that 
inhibits DNA synthesis through cross-linking. In 
doing so, it may reduce the production of fibro-
blasts and inhibit fibrosis. It has been evaluated 
for use as an antifbrotic agent in eye surgery for 
strabismus and glaucoma.27 In oesophageal 

strictures, it can be applied by sponge or injection. 
Most literature relating to use of Mitomycin C 
relates to caustic strictures in paediatric practice. 
It has been subject to a randomised controlled 
trial in 40 children with caustic oesophageal stric-
tures. Application before dilatation resulted in sig-
nificant reduction in the number of dilatation 
sessions needed to alleviate dysphagia.28 In adults, 
its use has been limited to small uncontrolled case 
series, the largest being 25 patients.29 In a study of 
9 patients with true refractory strictures, following 
Mitomycin C application, the need for further 
dilation decreased from 1.5 dilations per month to 
0.39 dilations per month over a median of 10 
months; however, dysphagia scores did not 
improve significantly from a mean of 3.2–2.6.30 A 
systematic review of Mitomycin C use in adults 
and children reported a complete response to 
therapy in 73% and a partial response in 21% 
though these uncontrolled data must be inter-
preted with considerable caution.31

Other drugs
There is the potential for multiple other drug 
applications to inhibit fibrosis but none have been 
evaluated in oesophageal stricturing. The process 
of fibrosis is complex but increasingly well under-
stood.21 Drugs that have the potential to inhibit 
fibrosis may work through inhibition of cellular 
signalling pathways, particularly growth factors 
such as TGF-β or cytokines such as tumour necro-
sis factor (TNF) or Interleukin–13 (IL-13). 
Intracellular enzymes and nuclear receptors such 
as the Janus Kinase (JAK) family and peroxisome 
proliferator-activated receptor gamma (PPAR-γ) 
are also suitable potential targets and a large litera-
ture has developed, particularly in relation to pul-
monary, renal, liver and skin fibrosis with new 
applications of old drugs or new drugs in develop-
ment. Some of these may be of benefit in the pre-
vention of recurrent oesophageal fibrosis. The 
specific patient and molecular factors that are rel-
evant to recurrent fibrosis in patients with refrac-
tory stricturing are yet to be elucidated, but if 
established, these may form an important basis on 
which to evaluate new therapies and this will form 
an important avenue of research in the future.

Mechanical measures

Oesophageal stents
The placement of a self-expanding stent in refrac-
tory strictures potentially allows remodelling of 

http://journals.sagepub.com/home/cmg


Therapeutic Advances in Gastrointestinal Endoscopy 12

6	 journals.sagepub.com/home/cmg

the stricture around the stent with a more perma-
nent benefit than dilatation alone. Three different 
types of stents have been used: self-expanding 
metal and plastic stents (SEMS and SEPS, 
respectively), and more recently BDSs have been 
introduced as possible treatment options. BDS 
are made from polydioxanone, which is degraded 
by hydrolysis 8–12 weeks after placement but 
maintains its radial force over time, the main 
advantage being that it does not need to be 
removed. It has been proposed that the prolonged 
dilatory effect before stent absorption and the 
progressive stent degradation could represent a 
more favourable solution for refractory strictures 
compared with the use of SEMSs and SEPSs

The option of stent usage in refractory strictures 
has been the subject of several small case series 
and three meta-analyses, the most recent con-
ducted by the European Society of Gastrointestinal 
Endoscopy (ESGE) in 2015.32–35 The ESGE 
meta-analysis included only studies in which the 
definition of refractory benign oesophageal stric-
turing was clearly stated and which included at 
least two sessions of endoscopic dilation before 
stent placement. They analysed 18 papers giving 
a total of 21 treatment arms and 444 patients. Of 
the 18 included studies, 9 used fully covered 
SEMS (in a total of 227 patients), 8 trials used 
SEPS (140 patients) and 4 studies used BDS (77 
patients). Overall, the pooled clinical success rate 
(defined as resolution of dysphagia without need-
ing further intervention at the end of follow-up) 
of stent placement in the 444 patients was 40.5%. 
Patients treated with plastic and metal stents did 
not report significantly higher success rates than 
patients treated with BDSs (SEPS = 46.2%; 
SEMS = 40.1%; BDS = 32.9%). Success rates 
were nonsignificantly lower in studies that used 
stricter definitions of refractory strictures. The 
overall adverse event rate was 20.6% and stent 
migration rate was 28.6% with no significant dif-
ference between stent type. The main reported 
adverse events were severe chest pain, upper gas-
trointestinal bleeding, perforation and aspiration 
pneumonia. One patient died because of massive 
bleeding.

Both the European and UK guidelines recom-
mend consideration of fully covered metal stents in 
refractory strictures after other measures (includ-
ing repeat dilatation) have failed.1,35 It is recom-
mended that partially covered stents be avoided 
because of the possibility of the exposed wire mesh 
becoming embedded in the oesophageal mucosa 

due to tissue hypertrophy. Stent placement should 
be temporary to avoid tissue hypertrophy at the 
upper or lower margin of the stent, which can 
worsen dysphagia and cause difficulty in removal. 
UK guidelines recommend removal of fully cov-
ered stents after 4–8 weeks, whereas the European 
guidelines suggest a maximum of 3 months. Where 
hypertrophy has occurred and the stent cannot 
easily be removed, a ‘stent in stent’ technique can 
be used to induce pressure necrosis of the hyper-
trophied tissue and removal of both stents after 2 
weeks.

BDS have not been compared directly with 
SEMS or SEPS and have in general been reserved 
for more resistant strictures in reported case 
series.36–38 Single BDS placement appears to be 
only temporarily effective in the majority of 
patients, with approximately 20% dysphagia free 
survival at 6 m.39 Furthermore, a small UK trial 
of 17 patients with refractory strictures compared 
use of a BDS to endoscopic dilatation and dem-
onstrated poorer outcomes in the stent group 
after 6 months.40 However, as the stents do not 
require removal, they can reduce the need for 
intervention or may be suitable for repeated inser-
tions in selected patients. In a case series of 37 
stents in 20 patients, there was a significant reduc-
tion in median number of interventions in the 12 
months following stent insertion compared with 
the preceding 12 months (2 versus 7, respec-
tively).38 In this series, seven (35%) patients 
received multiple BDS (up to a maximum of nine 
insertions in one patient). In the largest study to 
date (59 stents, 28 patients), sequential place-
ment of a first, second and then third BDS 
resulted in a median dysphagia free period of 90, 
55 and 106 days, respectively. Nonetheless, few 
patients remain dysphagia free after sequential 
placements, suggesting that this strategy may not 
offer effective long-term dysphagia relief but may 
be suitable for selected patients in whom few 
other options exist.

Given the potential efficacy of stenting as a single 
modality treatment, the question has arisen as to 
whether this would be an appropriate therapy ear-
lier in the course of treatment. A recent multicen-
tre, randomised study enrolled patients with 
benign strictures with 1–5 previous dilations to 
receive further dilatations or insertion of a BDS.41 
At 3 months, the BDS group (n = 32) underwent 
significantly fewer endoscopic dilations for recur-
rent stricture compared with the dilation group 
(n = 34). By 6 months, the number of required 
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interventions in each group were similar but the 
median time to recurrent dysphagia and repeat 
dilatation was longer and degree of activity greater 
in the BDS group. The number of patients expe-
riencing adverse events was similar between the 
groups. Two patients in the dilatation group had 
nonfatal perforations whereas two patients in the 
BDS group died after developing tracheoesopha-
geal fistulas at 95 and 96 days postplacement.

It should be noted that significant side effects of 
pain and vomiting can occur in approximately 
20–50% of patients after insertion of BDSs and 
can persist until the stent dissolves.37,39 A further 
significant concern about stent placement is the 
development of stent-related oesophago-respira-
tory fistulae. These can occur in both benign and 
malignant strictures. In one large case series of 
397 patients, a fistula developed in 4% of 
patients.42 The risk was highest in patients with 
high comorbidity scores and prior radiation ther-
apy and occurred both in upper and mid, but not 
lower, oesophageal stent placements. This com-
plication can be devastating and must be discussed 
with relevant patients before stent placement.

Overall, it appears reasonable to consider stent 
insertion for patients with true refractory stric-
tures. However, because of safety concerns and 
probable lack of efficacy, they cannot be recom-
mended for use in patients earlier in the course of 
treatment unless serial dilatations are not possible 
because of compliance or nutritional issues. Once 
the decision to place a stent is taken, the option of 
a fully covered SEMS versus a BDS can be dis-
cussed with the patient. The former requires 
removal after 2–3 m but has the advantage that it 
can be removed early if the patient suffers intoler-
able side effects, so may be the best choice for 
first stent placement. BDS cannot be removed 
even if pain or side effects are intolerable, but 
have the benefit of not requiring a second proce-
dure so may be preferred for patients in whom 
repeated stent insertions may be necessary or if 
there are concerns about compliance with stent 
removal.

The introduction of ultrashort (usually 1–2 cm) 
lumen apposing metal stents (LAMS), that are 
more commonly used for transgastric drainage of 
pancreatic cysts or Endoscopic Ultrasound (EUS) 
guided biliary drainage, have provided a further 
stent option. These have been used successfully 
in small numbers of patients with refractory short 
oesophageal strictures. They have the advantage 

of having short wide flares meaning they are less 
likely to migrate and may be suitable for more 
proximal strictures. However, they have only 
been used in very small numbers of patients with 
oesophageal strictures to date.43,44

Incisional therapy
The mainstay of endoscopic treatment of stric-
tures has been the application of radial or longitu-
dinal forces to disrupt the fibrosis. However, an 
alternative and potentially more appealing 
approach is to directly incise or cauterise the 
fibrotic section. Thus, incisional therapy, using a 
needle knife or similar has gained popularity. 
Numerous small case series from the late 1990s 
have been published (Table 2), the largest num-
ber of published cases of oesophageal strictures 
treated with incisional therapy being 24.52 Most 
commonly, a needle knife has been used alone, 
but others have used the tip of a snare or more 
recently an insulated tip knife with a clear hood 
(cap) on the endoscope.52,53 On occasion this has 
been combined with argon plasma coagulation 
(APC), standard dilatation or stent insertion.53–55 
In the main, these series report high success with 
low complication rates. In general, incisional 
therapy is reserved for very short strictures, either 
Schatzki rings or anastomotic strictures, and 
where it has been compared, short strictures <1 
cm respond better to this therapy than longer 
strictures.52,56 Incision therapy has been com-
pared with bougie dilatation in one randomised 
trial of 62 patients with previously untreated 
anastomotic strictures and no difference in out-
comes were detected.57 Thus, overall it would 
appear that incisional therapy is a reasonable 
alternative to standard dilatation, in experienced 
hands, in short (commonly anastomotic) stric-
tures or it may be tried as a rescue therapy in 
refractory strictures either alone or in combina-
tion with additional therapies.

Retrograde dilatation
Endoscopic dilatation of oesophageal stricturing 
requires the passage of an instrument or guide-
wire through the stricture. However, in rare cir-
cumstances, this proves impossible, particularly 
following radiation for head and neck cancers. 
Where this cannot be accomplished retrograde 
dilatation through a mature PEG tract has been 
reported in a limited number of small case series. 
For this procedure, a thin paediatric endoscope is 
inserted via the PEG into the oesophagus 
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retrogradely as far as the stricture. Simultaneously, 
a standard endoscope is inserted orally, and by a 
means of transillumination, the stricture is punc-
tured from below and traversed with a guidewire, 
which is gathered proximally allowing dilatation 
and stent insertion. There is little literature on 
this but it can be considered as a rescue treatment 
in highly selected patients before considering 
surgery.58–60

Self-bougienage
Home bougienage is a safe and effective alterna-
tive for resistant strictures, particularly if short, 
straight and proximal. Early reports were 

published in the 1980s and the largest series are in 
patients with corrosive strictures.61,62 Patients 
need to be motivated, well-trained and have nor-
mal pharyngeal function. However, in appropriate 
patients, it appears to be well tolerated, can pre-
vent surgery and the burden of repeated hospital 
visits. It is generally performed with a Maloney 
dilator of 45–60 French. Although safe, perfora-
tion, bleeding, bacteremia, pneumonia and pneu-
mothorax are reported complications.1,63

Summary and conclusions
True refractory benign oesophageal strictures are a 
relatively infrequent presentation but are associated 

Table 2.  Incision therapy for oesophageal strictures.

Reference Technique Number Stricture type Success Comments

Tan and Liu45 Electrocautery incision 13 Refractory 
anastomotic

100% immediate; 61.5% 
at 12 m.
Seven needed retreatment

 

Yano and 
colleagues46

Electrocautery incision 8 Nonsurgical 
therapy for 
oesophageal 
cancer

100% immediate, 37.5% 
at 3 m

 

Lee and 
colleagues52

Insulated tip knife, 
endoscopic hood/cap

24 Anastomotic 87.5% at 2 years Higher recurrence 
rate if stricture >1 
cm long

Simmons and 
Baron47

Electrocautery incision 9 Refractory 
anastomotic

8/9 reduction in dysphagia 
symptoms and reduced 
need for dilatations

 

Hordijk and 
colleagues56

Electrocautery incision 20 Refractory 
anastomotic

60% benefit All patients 
benefitted if 
stricture <1 cm

Pross and 
colleagues48

Electrocautery incision 5 Anastomotic Short term benefit 100%  

Schubert and 
colleagues53

Tip of polypectomy 
snare with APC

49 Anastomotic 
– oesophageal 
and colonic

Short term benefit 100%, 
four required retreatment

 

Hagiwara and 
colleagues54

Electrocautery incision 
with balloon dilatation

6 Refractory 
anastomotic

5/6 benefit  

Brandimante and 
Tursi49

Electrocautery incision 6 Refractory 
anastomotic

100% benefit  

Disario and 
colleagues50

Electrocautery incision 11 Schatzki ring 100% immediate benefit, 
seven needed retreatment

 

Burdick and 
colleagues51

Electrocautery incision 7 Schatzki ring 6/7 benefit at 6 months  

APC, argon plasma coagulation.

http://journals.sagepub.com/home/cmg
http://journals.sagepub.com/home/cmg


SM Everett

journals.sagepub.com/home/cmg	 9

with high morbidity and related mortality, due in 
part to the risks of treatment and the associated 
comorbidities of the patients. The management 
of such strictures is challenging and requires a 
systematic approach that may be best focussed in 
specialist hands. The options for treatment in 
relation to aetiology and timing are summarised 
in Table 3.

Once diagnosed, it is essential to confirm the 
nature of the stricture by careful histological eval-
uation and subsequently optimising medical 
management. The patient’s nutritional status 
requires careful attention to maximise their fit-
ness for subsequent treatments and ability to sur-
vive any complications. All patients should have a 
rapid sequence of repeated dilatations performed 
by an experienced operator before being consid-
ered refractory to standard therapy. Although it 
may be tempting to escalate to alternative thera-
pies such as stent insertion early in the treatment 
pathway, this approach may be associated with 
risks and lacks robust supportive evidence at the 
current time so should be reserved for highly 
selected cases.

Steroid injection now has strong evidence behind 
it and should be used early in the treatment algo-
rithm and should be repeated at subsequent 
planned dilatations. Recent data would suggest 
injection should occur after dilatation but this 

requires confirmation. Other medical (either top-
ical or systemic) therapies such as Mitomycin C 
and newer antifibrotic drugs lack evidence but 
should be the focus of future studies.

Incisional therapy should be considered for short 
strictures. For longer strictures, stent insertion 
has the greatest supportive evidence, but long-
term success rates are relatively disappointing. If 
a metal stent is used, this should be fully covered 
and removed within 3 months to avoid tissue 
hypertrophy. The alternative is a BDS but as 
these cannot be removed, the pros and cons of 
using this as a first line ahead of a removable stent 
should be discussed with the patient. Repeated 
BDS insertions may be suitable for small num-
bers of patients. However, stents are associated 
with significant side effects, notably pain and 
vomiting, and there are concerns about fistula 
formation, particularly (but not exclusively) after 
radiotherapy, in upper/mid stent placements that 
must be taken into consideration.

Overall, the management of refractory strictures 
has changed relatively little in the last decade. 
There are few high-quality controlled trials, which 
are urgently needed. End points have varied mas-
sively and must be standardised in the future to 
facilitate future meta-analysis of data. Hitherto, 
the focus has been on examining ways to disrupt 
the fibrosis that is causing the stricturing. What is 

Table 3.  Therapeutic options for refractory benign oesophageal strictures.

Aetiology Timing and general comments

Steroid injection Current evidence suggests no 
difference in benefit according to 
stricture aetiology

Early in course of therapy
Some evidence to support injection into 
postdilatation defect

Mitomycin C injection Limited evidence in adults Limited evidence in adults

Stent insertion Caution required in proximal and 
radiation-induced strictures

Rescue therapy when all other options 
failed. Early use may be appropriate in 
carefully selected patients.

Incisional therapy Short strictures, particularly rings/
webs and anastomotic strictures

May be used as an alternative to dilatation 
early in the course of therapy or as an 
adjunct in refractory strictures

Retrograde dilatation Use limited to patients with 
head and neck strictures, most 
commonly post radiotherapy.

Evidence limited to small case series. Use 
in cases refractory to all other therapies.

Self-bougienage All aetiologies; literature 
commonly refers to postcorrosive 
strictures

Evidence limited to case series. Use in 
cases refractory to all other therapies and 
highly motivated patients.
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very unclear from the evidence, however, is why 
some individuals have repeated reformation of 
the fibrosis after initial therapy whereas others 
manage with one or two dilatations. The litera-
ture advises us which strictures are more likely to 
become refractory but very little is known about 
patient-related factors that may be open to 
manipulation. Furthermore, detailed evaluation 
at the molecular level of stricture fibrosis may 
lead to clues as to why some strictures are more 
refractory than others and requires research. A 
paradigm shift is needed to develop agents that 
can reduce the fibrosis process, without impairing 
healing and increasing risk of perforation. This 
should be the focus of future study.
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