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INTRODUCTION
Peptic strictures are the most common type of benign esophageal
stricture. They are a consequence of uncontrolled gastroesophageal
reflux resulting in chronic inflammation with consequent de-
position of fibrous tissue and collagen leading to scarring and
stricture formation. The prevalence of these strictures has been
decreasing since the 1990s with the increase in the use of proton
pump inhibitors (PPI) (1). In addition toPPI therapy,management
also includes endoscopic dilation, intralesional steroid injection,
stent placement, and (rarely) surgical intervention. The aim of this
review is to provide a brief overview of current available treatment
options for the management of benign peptic strictures.

INITIAL EVALUATION AND
STRICTURE CHARACTERIZATION
Performinganadequate initial endoscopic evaluation to classify the
stricture type and rule out any concomitant pathology, specifically
malignancy, is important because this can guide treatment options.
If the stricture appears complex (see below) or cannot be traversed
using an endoscope, a barium esophagram is helpful to clearly
define the location, extent, and characteristics of the stricture. It is
worth mentioning that although thinner or ultrathin endoscopes
may be required to traverse the stricture and examine the distal
segment, the use of ultrathin scopes (without previous use of adult
gastroscope) may underestimate or even miss strictures.

Peptic strictures are generally simple strictures, i.e., short
(,2 cm), focal, straight, nonangulated, and located in the distal
third of the esophagus. They typically resolve after 3–5 dilations.
On rare occasions, these strictures can be complex (length.2 cm,
angulated or irregular) and recurrent (i.e., do not respond after 3–5
dilations), thus requiring more extensive treatment. They can co-
exist with other complications of long-standing gastroesophageal
reflux, namely, erosive esophagitis and Barrett’s esophagus. As
such, biopsies should be taken in cases where there is a concern for
malignancy. It is also important to evaluate for other pathologies
that may be contributing to the stricture formation such as eo-
sinophilic esophagitis.

ROLE OF ACID SUPPRESSION
Acid suppressive therapy remains the cornerstone of management
in patients with peptic strictures. In a randomized double blind
trial, 366 patients were followed up over a year to assess the efficacy
of omeprazole 20 mg daily vs ranitidine 150 mg twice daily in
patients with peptic stricture. Almost half (46%) of the patients in

the ranitidine group required redilation compared with 30% in the
omeprazole group. In addition, there was a higher risk of having
persistent stricture with ranitidine compared with omeprazole
(60% vs 41%; P , 0.01) (2). These results were subsequently cor-
roborated in multiple studies that showed superiority of PPI
therapy to H2 receptor antagonists in healing esophagitis, im-
proving dysphagia, reducing the need for repeat dilations, and
prolonging the interval between dilations (3). As such, it is rec-
ommended that patients be placed on adequate PPI therapy (either
single or double dose) with the aim of preventing stricture re-
currence and healing the esophagitis (4).

ENDOSCOPIC THERAPIES
The decision to select the type of endoscopic therapy is based on
the assessment of stricture (simple vs complex), length and distal
extent of the stricture, and the experience of the endoscopist
(Figure 1).

Endoscopic dilation

The first-line treatment of a symptomatic peptic stricture is en-
doscopic dilation using either a bougie or through-the-scope (TTS)
balloon dilator (Table 1). A recent meta-analysis confirmed that
there was no significant difference between bougie and balloon
dilation of benign esophageal strictures regarding symptomatic
relief, recurrence rate at 12 months, and complications (bleeding
and perforation) (5). However, there are nohigh-quality long-term
data to support one over the other for efficacy or safety. The use of
either one of these modalities remains at the discretion and ex-
pertise of the endoscopist, as well as the nature of the stricture itself.

Bougie dilators come in 16–60 French (i.e.p3diameter, inmm)
sizes and canbe eitherwire-guidedpolyvinyl dilators (Savary-Gilliard
or American) or mercury/tungsten-filled dilators that can be passed
blindly or with fluoroscopic guidance (Hurst or Maloney; usually
reserved for patient self-dilation). They typically require multiple
passes to achieve the desired dilation and rely on the tactile sensation
of the endoscopist to assess for stricture dilation. TTS balloons are
passed through theworking channel of the endoscope and inflate in 3
sequential sizes (e.g., 6, 7, and8mmandso forth)up toamaximumof
20 mm. Bougies have the advantage of exerting both longitudinal
force and radial force as compared to balloons that only exert radial
force. On the other hand, balloon dilation can be performed under
direct endoscopic visualization (Figure 2). TTS balloon dilators are
especially preferred for very tight and angulated strictures where
targeted therapy is required for optimal dilation. Unfortunately,
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comparative data are lacking to guide selective therapy for such in-
dividual cases. The rate of adverse event is low and comparable be-
tween both modalities: risk of perforation is less than 5 in 1,000. The
use of aMaloney dilator poses ahigher risk because of blind insertion,
and therefore, its use should be limited for simple strictures only (6).

As per recent the society guidelines, the “rule of 3” could be
followedwhile performing bougie dilation, a technique that iswidely
accepted but not formally validated (7). It consists of selecting an
initial dilator size based on the estimated stricture diameter. The
estimation should not be more than 1–2 mm larger than the lumen
of the stricture. After the endoscopist encounters moderate re-
sistance, which requires familiarity with the tactile sensation, up to 3
additional dilations in 1-mm increments can be performed, which
should be performed in a single session. This strategy of sequential
dilations, albeit has been debunked empirically, still could be fol-
lowed to prevent complications using bougie dilators. However, this
rule does not apply to TTS balloon dilation and careful serial graded
dilations could be performed while being wary of any mucosal tears
when further dilations should be stopped. After endoscopic dilation,
a careful examination of the esophageal mucosa should be

performed to evaluate for any complications including perforation.
Although superficial tears are common and expected after effective
dilation, deeper tears or perforation require immediate attention.
Additional diagnostic tests including computed tomography or
esophagrammay be required, followed by endoscopic closure of the
defect (if possible) using endoclips, over-the-scope clips, or a covered
stent. Thus, it is critical that endoscopists routinely performing
dilations should also learn and know how to manage common
complications including bleeding and perforation.

There is no consensus endpoint for dilation, and optimal lu-
minal diameter may vary per patient based on their height and
other factors. An esophageal lumen diameter of 18 mm is gen-
erally targeted initially with lumen diameter 15–16 mm believed
to offer durable remission in most cases.

Use of fluoroscopy during dilation

When complex peptic strictures are encountered and especially
when the endoscope cannot be advanced across the stricture,
fluoroscopy is extremely useful. A guidewire can be passed into the
stomach under fluoroscopic guidance to help characterize the

Figure 1. Proposed treatment algorithm for peptic strictures.

Table 1. Types of esophageal dilators

Types Bougie Balloon

Subtypes Wire-guided polyvinyl (Savary-Gilliard or American)

Weighted push type (Maloney or Hurst)

Through-the-scope (TTS) balloon dilators

Sizes 16–60 F 6–20 mm (available in 3 sequential inflation size,

i.e., 6, 7, and 8 mm)

Primary force of dilation Longitudinal Radial

Technique for dilation “Rule of 3” Inflation of a single, appropriately sized balloon
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length and diameter of the stricture and to rule out the presence of
any fistula. Fluoroscopy can also help assess the esophageal lumen
after dilation to assess the luminal diameter and stent position
(when placed) and to evaluate for contrast extravasation when
perforation is suspected.

Use of intralesional steroids

Injection of steroids into the strictured segment is believed to in-
hibit the inflammatory response and consequently reduce the
stricture formation. Typically, the steroid used is triamcinolone
acetonide (40 mg injected in four 1 mL aliquots of saline solution)
and is injected in a 4 quadrant fashion into the stricture during the
endoscopic dilation session. It is advised to limit the use of steroids
to the treatment of refractory peptic strictures, with amaximumof
3 sessions of steroid use because adverse events have been reported
(i.e., candida esophagitis). Studies have shown that the use of ste-
roid injections, in conjunction with antisecretory therapy and
dilations, reduces the number of repeat dilations and increases the
dilation-free period (8,9).

Use of covered metal stents

In case of refractory peptic strictures, endoscopic dilationmaynot
open the stricture at all or the stricture opens but then closes

within a short period of time. The goal of stent placement is to
hold the stricture open for prolonged periods of time, causing the
stricture, or the tissue around it, to remodel so that the stricture
does not recur when the stent is removed. Unfortunately, there
are no controlled prospective trials comparing the use of esoph-
ageal stents with endoscopic dilation.

For refractory peptic strictures, fully covered self-expandable
metal stents are most often used. These could be removed after
satisfactory improvement/resolution of the stricture with
a success rate of 35%–45%; however, migration rates
(25%–35%) and adverse events (20%–25%) are fairly common
(10). There has been limited experience with over-the-scope
clips and usage of sewing devices to prevent migration of the
stent. Biodegradable stents, made of absorbable polymer fila-
ments, are an alternative option. Because the radial force of such
stents is much weaker, additional endoscopic balloon dilation
may be required after stent placement (10). Currently, their use
is limited in the United States because of limited availability and
experience.

SURGERY
Esophagectomy is rarely needed for peptic strictures and only
after exhausting all endoscopic efforts. With the increasing use
of aggressive dilation, steroids, and stents, this is becoming an
exceedingly rare occurrence. Surgery is still, however, con-
sidered for cases where refractory peptic strictures are asso-
ciated with a chronic fistula. In select cases, self-dilation, when
feasible depending on the complexity of stricture, is also an
option.

OTHER UPCOMING MODALITIES
A new device called the BougieCap (Ovesco Endoscopy AG,
Tübingen, Germany) is a cone-shaped cap which is attached to
the tip of the endoscope and allows dilation using longitudinal
force under visual control. Owing to direct visualization, dilation
can be discontinued in the presence of mucosal tears. In short-
term studies, this device showed efficacy in 96% cases of benign
complex esophageal strictures along with a significant decrease in
the dysphagia scores (11). Endoscopic incisional therapy is an-
other option in select patients with refractory or recurrent peptic
strictures that are short, shelf-like, and membranous, rather than
long and tapered. A needle-knife (alternatively, endoscopic scis-
sors) could be used to make radial incisions into the stricture,
usually in a 4 quadrant fashion. This can be immediately followed
with balloon dilation (18–20 mm). Limited data suggest that this
treatment option is safe and effective, with the results superior to
dilation alone (12). Finally, lumen-apposing metal stents, mainly
for short (,1 cm) refractory benign strictures, have shown good
outcomes but a high rate (up to 40%) of migration in a large case
series (13).

CONCLUSIONS
Antisecretory therapy using PPIs in combination with endo-
scopic dilation is themainstay of treatment formost patients with
benign peptic strictures. For refractory strictures, the addition of
intralesional steroids and occasionally covered metal stents can
provide durable remission. Newer modalities, besides having
a good safety profile, that can provide durable efficacy need to be
investigated further.

Figure 2. Endoscopic dilation with a through-the-scope balloon dilator (a)
and postdilation appearance (b).
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