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The management of a benign esophageal stricture is a problem
encountered frequently by the endoscopist. Dilation of an

esophageal stricture is a procedure that can be quite satisfying
due to the prompt resolution of debilitating
symptoms experienced by patients. However,
with the potential for very serious complica-
tions, in particular, esophageal perforation, it is a
procedure that can produce significant anxiety.
There has been a relative lack of updated clini-
cal guidelines for practicing endoscopists to fol-
low, and it is an area with a variety of techniques
that can be used. The purpose of the present arti-
cle is to review my approach to performing the
dilation of a benign esophageal stricture and to
hopefully provide some clarification regarding
some of its myths. I will not focus on the man-
agement of malignant strictures, which is a topic
with enough issues for a separate review.

Long-standing gastroesophageal reflux dis-
ease is the cause of the majority of benign stric-
tures in the esophagus (1). These ‘peptic
strictures’ usually occur in the distal esophagus and are typically
short in length. Other relatively common causes of benign
esophageal strictures include Schatzki ring, esophageal web and
strictures as a result of external beam radiation, sclerotherapy,
caustic ingestion and surgical anastomosis. Malignancy always
needs to be considered upon the diagnosis of an esophageal
stricture, with the most common primary cancers including
squamous cell carcinoma and adenocarcinoma (2). Infiltration
of the esophagus from other mediastinal malignancies and
metastatic disease can also rarely occur.

Dysphagia is the cardinal symptom of esophageal obstruc-
tion. Most patients with a mechanical cause for their dysphagia
will have the most difficulty swallowing solid food. A preced-
ing history of gastroesophageal reflux disease raises the suspi-
cion of a peptic stricture. Nonprogressive, intermittent, solid
food dysphagia is most indicative of a Schatzki ring or
esophageal web. The new onset of dysphagia, progressively
worsening dysphagia, with or without other warning symptoms
such as weight loss and bleeding, raises the concern of underly-
ing malignancy. Diagnosis is achieved by barium swallow and
endoscopy. Barium swallow can be helpful to confirm a stric-
ture and to establish the lumen diameter, location and length
of the stricture. Other structural abnormalities of the esopha-
gus such as a diverticulum or hiatus hernia may also be diag-
nosed. For physicians with long wait times, a barium swallow
can help in the triaging of patients with high-grade strictures or
features suspicious for malignancy more urgently. Endoscopy
has the advantage of tissue acquisition for pathology and is

essential for the dilation of long or high-grade strictures.
Typically, it is most efficient to perform endoscopy and dilation
together in one session.

There are two broad categories of dilators:
mechanical (push-type or bougie) and bal-
loon. Both types may or may not be used with
a guidewire. Mechanical dilators can either be
passed freely or over a guidewire. The Maloney
(Medovations, USA) is the most commonly
used bougie dilator. Made of rubber and filled
with mercury or tungsten, it has a tapered tip
and is freely passed without a guidewire. The
Savary-Gilliard (Wilson-Cook, USA) is a
tapered thermoplastic dilator and is passed
over a guidewire. These push-type dilators
come in a variety of sizes. Less commonly used
older systems include the rounded tip dilator
(Hurst, Medovations, USA) and the wire-
guided metal olive-tip dilator (Eder-Puestow,
Eder Instruments Company, USA). Dilation
of the stricture occurs by both longitudinal

and radial force, and occurs progressively as the larger part of
the dilator passes across the stricture (3). Balloon dilators are
passed through the scope (TTS). Available in a variety of
diameters and lengths, dilation occurs by radial force as the bal-
loon is expanded. Newer versions of the TTS balloon dilator
(Boston Scientific Corp, USA) have guidewire capability and
enable expansion to three different sizes at 1.5 mm increments
without changing balloons.

Before performing esophageal dilation, the patient’s history
should be reviewed and a physical examination performed.
Informed consent should be obtained with explanation of the
potential complications, such as the side effects of sedation,
perforation, hemorrhage, aspiration and chest pain.
Premedication with antibiotics needs to be considered as per
current guidelines, given the risk of transient bacteremia (4,5).
Appropriate measures should be taken for patients using
antiplatelet agents and for those who are anticoagulated. I rec-
ommend discontinuation of acetylsalicylic acid and Plavix
(Sanofi-Synthelabo Canada Inc) for one week before the dila-
tion and aim for an international normalized ratio of less than
1.3 for patients on Coumadin (Bristol-Myers Squibb Canada).

Esophageal dilation is usually performed as an ambulatory
outpatient procedure using conscious sedation and topical
anesthetic of the oropharynx. With a tight stricture, one
should anticipate a longer procedure time and more discomfort
to the patient than a typical diagnostic upper endoscopy. Thus,
patients may require more sedation and the addition of an
analgesic agent. Sedation may not be required at all for a
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straightforward bougie dilation in patients undergoing repeated
procedures, and sufficient oropharyngeal topical anesthesia
using a 1% lidocaine solution spray or gargle is often all that is
required. The procedure is usually performed in the left lateral
decubitus position; however, unsedated patients undergoing
bougie dilation with a Maloney can be placed in the seated
position.

Patients should be fasting. If there is suspicion of a high
degree of esophageal obstruction, consideration should be
given to a longer period without solid food intake preceding
endoscopy to ensure that the esophagus is clear of food. A
24 h period on clear fluids, and fasting for 4 h would be a rea-
sonable preprocedure preparation routine if possible. This
should decrease the risk of pulmonary aspiration and
improve endoscopic visualization of the esophagus during
the procedure.

The first decision that needs to be made is the selection of
the type of dilator that is going to be used. Maloney bougie
dilation is appropriate for single, distal strictures where the
internal diameter of the lumen at the stricture site is greater
than 10 mm and can be traversed by an endoscope. These are
typically peptic strictures and Schatzki rings. The use of a
guidewire or balloon is not required in these situations (5).
When the stricture is tight, tortuous or long, the Maloney
bougie may not pass into the stomach and the tip of the dilator
may catch on the stricture or esophageal mucosa, causing a
perforation. Similarly, when strictures are associated with a
large hiatus hernia, esophageal diverticulum or tracheoe-
sophageal fistula, a Maloney should not be used. In these cir-
cumstances, the use of a guidewire or TTS balloon will
improve the success of the dilation and decrease the risk of per-
foration (6).

There are other techniques reported in the literature but
are not ready for prime time, given a lack of evidence. These
include the injection of corticosteroids into the stricture and
temporary nonmetal stents (7,8). These have primarily been
reported for use in the setting of refractory strictures.

When using a guidewire, it is preferable to pass the wire
down to the gastric antrum or duodenum for stability.
Fluoroscopy would be required to confirm this if the endoscope
does not traverse the stricture. There have been conflicting
reports regarding the advantage of using fluoroscopy and effi-
cacy may be more related to the endoscopist’s experience (9-12).
Given the limits of the availability of fluoroscopy, endoscopists
may need to pass the guidewire carefully down the lumen using
endoscopic visualization of the proximal end of the stricture
and feeling for any resistance (13). There is a lack of evidence
regarding efficacy and complication rates of this technique
without fluoroscopy in the literature. The esophagus should be
dilated progressively and carefully up to the point that the
endoscope can be passed into the stomach to confirm
guidewire positioning. If the guidewire does not pass easily and
there is any doubt about its position, the esophagus should
NOT be dilated. Both the Savary dilator and TTS balloon can
be used with preference based on experience and the endo-
scopist’s level of comfort.

It is important to remember that most strictures such as
peptic strictures have developed over months to years, and
restoration of normal lumen diameter cannot be rushed. The
size of dilator that should be used is estimated endoscopically
by comparing the lumen with the diameter of the endoscope.
The first dilation performed should be approximately the

diameter of the stricture. Dilation is considered to have been
performed when there is a moderate or significant amount of
resistance. If there is no resistance, dilation has not been per-
formed. Excessive force is not necessary and should not be
used. It is reasonable to follow a ‘rule of three’, performing up
to three dilations that meet resistance per session, with an
increase in the stricture diameter by 2 mm (6 Fr) (14,15). It
may be necessary to perform fewer dilations during a session if
the stricture is very tight, the patient experiences significant
pain or there is evidence of bleeding.

When to repeat dilation depends on the degree of stenosis
and success of the initial procedure. The procedure should be
repeated within one to two weeks for high-grade strictures. If
there is a relatively short interval between sessions, the endo-
scopist may be able to begin the next series of dilations with
the size that was last used the previous time. A smaller size may
be needed if there is a delay between sessions. Also, there can
be shrinkage of strictures after dilation which is difficult to pre-
dict. High-grade strictures will have to be reassessed endoscop-
ically anyway, and the choice of dilator size that will be used
first can be estimated based on the endoscopic appearance.
The timing of subsequent dilations will depend on how the
patient does clinically. Before proton pump inhibitors, greater
than 50% of patients required repeat dilation even after the
resolution of dysphagia following dilation of a peptic stricture
within the first year (16,17). Proton pump inhibitors appear to
decrease the need for repeat dilations in patients with a peptic
stricture undergoing dilation (18). However, despite adequate
dilation and acid suppression, some patients need to be brought
back on a regular basis (eg, every three months) for dilation.

Endoscopists likely receive less training in the use of TTS
balloon dilation. Comparison with mechanical dilation sug-
gests equal efficacy and safety in the dilation of benign
esophageal strictures (19). The optimal number of dilations
per session remains unknown. The size of balloon to be used
initially should be approximately the diameter of the stricture
or slightly larger. I perform up to three dilations in one session
holding the balloon inflated for 30 s to 60 s using an increas-
ingly larger diameter. The ability to pass the inflated balloon
through the stricture helps to confirm successful dilation. If flu-
oroscopy is used with balloon dilation, the balloon is inflated
using diluted water-soluble contrast. Correct positioning and
successful dilation are confirmed fluoroscopically by the pres-
ence and obliteration of the ‘waist’ caused by the stricture on
the balloon.

The end point of dilation is the resolution of symptoms.
Solid food dysphagia occurs with an esophageal lumen less
than 13 mm. In general, dilation up to 18 mm (54 Fr) will
allow a regular diet to be consumed. In reality though, many
patients will be able to eat a fairly normal diet after the passage
of a 16 mm (48 Fr) dilator. It is important to instruct patients
to chew their food well until they are dilated up to at least
16 mm.

One of the myths regarding esophageal dilation pertains to
a theoretical risk of perforation when the esophagus is biopsied
before dilation by creating a ‘break’ in the mucosa on which
the tip of a dilator could catch. As a result, some have recom-
mended that biopsies should be performed after dilation. This
is not necessarily practical, because this requires reinsertion of
the endoscope in a patient that has just undergone
esophageal dilation and may be restless and uncomfortable.
There has been one series of 48 patients reported where
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esophageal dilation was performed immediately following
esophageal biopsy and there were no perforations related to the
biopsies (20). It is probably no more unsafe to perform dilation
after biopsy than to attempt reintubation of the esophagus in a
patient who has just undergone dilation where they may not
tolerate reintubation very well. TTS balloon dilation would
eliminate this controversy because the esophagus could be
biopsied after dilation while the endoscope is still inserted. A
prospective clinical trial comparing biopsy before and after
dilation would be needed to really clarify this issue.

Food bolus impaction may be the initial presentation of a
patient with an esophageal stricture. With prolonged
impaction, the food bolus may cause significant damage to the
esophageal mucosa with ischemia and even perforation of the
esophagus. This raises the question of whether to dilate the
esophagus after removal of the esophageal obstruction during
the same session. With a short period of obstruction and only
mild edema or inflammation seen endoscopically after removal
of the food bolus, esophageal dilation can be performed safely
(21). If the food bolus obstruction has been relieved by gently

pushing the bolus into the stomach with the endoscope, this
technique itself may dilate the stricture and further dilation
may not be required during that session. However, the patient
should be brought back to reassess the stricture endoscopically
and further dilation can be performed at that time if needed. If
the food bolus is removed orally, the stricture may need to be
dilated during the same session to prevent another obstruction
before follow-up endoscopy. If the esophageal mucosa looks
acutely inflamed or ischemic, dilation should be deferred to
another session after healing of the mucosa because, in my
opinion, the risk of perforation with dilation may be increased.

SUMMARY

Esophageal dilation of benign strictures is both a challenging
and rewarding procedure for the endoscopist. Patience and
experience are as important, if not more so, than technical
ability and newer equipment, in terms of efficacy and minimiz-
ing complications. Important questions about the procedure
remain unanswered, providing opportunities for further inves-
tigation in well-designed trials.
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