
In real life, progress often creates another problem. For exam-
ple, antibiotics were a breakthrough as they allowed us to treat
untreatable infections, but we have to cope with several prob-
lems associated with these drugs, such as pseudomembranous
colitis or antibiotic resistance. Another example is airplanes,
which are now more advanced and a lot more automatic, but
the latest software may lead to pilot confusion and result in a
disastrous accident.

Recent advances in therapeutic endoscopy are, in my view,
one of the major changes in medicine – no doubt, the technol-
ogy is epoch-making. This is especially true for patients with
early digestive neoplasias. While 15 to 20 years ago, almost all
of these patients were referred for surgery, today, a substantial
proportion of them can be treated (and cured) endoscopically
by using endoscopic resection, endoscopic submucosal dissec-
tion or endoscopic full-thickness resection techniques. As eso-
phagectomy represents a major operation carrying a significant
risk of mortality and morbidity, endoscopic treatment of early
esophageal neoplasia represents a major benefit for these pa-
tients. The old paradigm has changed: patients with high-grade
dysplasia or early esophageal cancer do not need to undergo
esophagectomy as they can be treated by using mini-invasive
endoscopy. Compared to surgery, endoscopic treatment car-
ries a much lower risk of severe adverse events, and the mortal-
ity rate is near zero.

With endoscopic resection (ER) techniques experiencing un-
precedented advance, it is possible to endoscopically remove
very large superficial tumors. In the esophagus, tumors occu-
pying the whole circumference are radically removable. How-
ever, there is a dark side of this progress. The major drawback
of extensive resection of esophageal mucosa is stricture forma-
tion. If the extent of circumferential resection is more than 60%
of esophageal circumference, risk of stricture rises to 70% to
80%. In patients undergoing resection of the whole circumfer-

ence, risk of stricture is almost 100%, especially if the resection
area comprises a long esophageal segment [1]. These strictures
are often refractory, requiring several sessions of usually bal-
loon dilatation, which increases risk of complications and de-
creases patient quality of live. Because of the high risk of stric-
tures, a combination of ER (or endoscopic submucosal dissec-
tion) of a given lesion followed by ablation of Barrettʼs esopha-
gus segment (usually radiofrequency ablation [RFA]) is current-
ly considered the standard approach to patients with Barrettʼs
esophagus-related neoplasia. However, providing that there is
an effective and safe method for stricture prevention, radical
en-bloc resection of the whole BE segment could have an ad-
vantage compared with a currently ER/RFA recommended ap-
proach. For example, RFA treatment consists of several ses-
sions, is expensive, and does not provide a specimen for histol-
ogy.

At present, prevention of post-ESD esophageal stricture is an
unresolved, or partially resolved, issue. Even though the major-
ity of post-ER/ESD strictures are effectively treated with balloon
or bougie dilatation, some may be quite resistant to therapy
and dilatation is not free of severe complications. Thus, finding
of an effective, simple and not expensive method for stricture
prevention would be of significant benefit. Unfortunately, de-
spite the multiple studies performed and approaches tested so
far, an effective, safe, and simple method has not been found.
On the other hand, some currently available preventive meas-
ures have proven at least partially effective and should be con-
sidered in patients with extensive ER/ESD to prevent stricture
formation. Therefore, all patients undergoing extensive esoph-
ageal ESD should receive a prophylactic measure. The question
remains, however, which method of stricture prevention is the
most effective. Various methods of post-ER/ESD stricture pre-
vention have been tested in experimental or human studies
and can be categorized as:
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1. systemic administration of anti-inflammatory substances
(usually steroids)

2. local injection (or lavage) of anti-inflammatory or antifibro-
genic substances (most often steroids)

3. purely endoscopic methods (transitory stent placement, di-
latation)

4. tissue engineering methods – cell-based therapies
5. various other approaches

Systemic steroids are relatively effective in preventing post-ESD
stricture if the resection comprises less than 100% of the cir-
cumference (rate of strictures is around 20%) and if a stricture
develops, steroids make it less refractory; treatment requires
less sessions of balloon dilatation [2, 3]. Systemic steroids can
be combined with either local steroids or with stenting, but
there are no prospective studies assessing these approaches.
In our center (IKEM, Prague), we usually administer high-dose
steroids (starting at 150mg of prednisolone for 3 days, then
60–80mg for 3 1/2 weeks, then 40mg for 2 weeks and then
gradual tapering, with a total duration of steroid treatment of
8 weeks), usually without stent placement and the rate of stric-
tures is around 20%. The major disadvantage of systemic ster-
oid is the risk of systemic adverse events.

Locally administered steroids represent a promising ap-
proach because they have no or minimal systemic effects.
There are several studies examining their effect, including one
small, randomized trial, usually with triamcinolone acetonide
(80–100mg) [4–7]. The results are conflicting. Some studies
report stricture rates as low as 10% (vs. 66% in controls), while
other studies did not show a preventive effect [4, 7]. Important-
ly, intralesional steroid injection is not free of complication as
one case of delayed esophageal perforation following injection
of triamcinolone has been described [8]. However, a majority of
studies administered triamcinolone once and the studies differ
with regard to technique of injection as well as to dose of triam-
cinolone.

The current retrospective study [9] assessed the effective-
ness and safety of two triamcinolone injections given 2 weeks
apart. The authors (pioneers of this method of prevention)
found that two triamcinolone injections significantly decreased
the rate of strictures (45.7% vs. 73.9%) and the need for bal-
loon dilatation in patients with sub-circumferential ESD, how-
ever, steroids did not significantly prevent a stricture in pa-
tients with circumferential ESD (80% vs. 100%, P=0.62), there
was a trend for less balloon dilatations in the active group (7
[0–11] vs. 13 [6–19] P=0.96). The major strength of the study
is the relatively high number of patients included and a clear a-
nalysis separating patients with circumferential vs. sub-circum-
ferential ESD. The major limitations include a retrospective de-
sign with historical controls and no standardized follow-up pro-
tocol. It is not clear that all patients completed a follow-up, his-
tology from the healed defects is missing, and details on medi-
cal and endoscopic treatments in patients undergoing balloon
dilatation are not provided. Thus, this study cannot be consid-
ered as a key piece of evidence to recommend local injection (or
injections) of triamcinolone as the preferred method of post-
ESD stricture prevention. There is a need for a randomized

study comparing different triamcinolone protocols including a
new interesting approach without injection into the submuco-
sa, but with an esophageal triamcinolone filling performed
twice – just after ESD and 1 week later. A retrospective study
showed very promising results [10]. In addition, trials compar-
ing local steroid treatment with other methods (systemic ster-
oids, stents, preventive dilatations, tissue engineering meth-
ods) or trials examining the effectiveness of treatment combi-
nations (e. g. local steroids with stents) would be of interest.
Importantly, studies should be carried out separately in pa-
tients with sub-circumferential ESD and in patients with cir-
cumferential ESD as sub-circumferential ESD does not repre-
sent such an enormous problem.

As mentioned above, there are more methods for stricture
prevention but high-quality evidence for their effectiveness is
not available. It concerns preventive balloon dilatation strategy
(starting with dilatation prior to development of a stricture),
esophageal stenting (fully covered metallic stents may be an
option, and biodegradable stents seem inappropriate in this
setting), tissue engineering methods – cell-based therapies
(some effectiveness reported, but these methods are techni-
cally demanding and expensive). Several new approaches have
been further tested, such as spraying of a hemostatic powder,
mitomycin C, N-acetylcysteine, injection of botulinum toxin or
small interfering RNA, use of stents covered with a special ma-
terial (acellular biomatrix from pigʼs epidermis, stents covered
with a human amniotic membrane), drug eluting stents (ster-
oids), and transplantation of gastric mucosa to the site of after
ESD. These methods are summarized in a review article [1] and
may represent interesting approaches, however, more experi-
mental and clinical studies (preferably of a better quality) are
awaited. The main problem is that the number of patients un-
dergoing extensive esophageal ESD is rather limited, therefore,
it is not easy to set up a large study. Thus, multicenter (maybe
international) collaboration should be considered.
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