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Abstract Outcome of endoscopic dilatation in acid-in-
duced corrosive esophageal stricture is less known. This
study aims to determine the outcome of dilatation and
predictors of failed dilatation in patients with acid-induced
corrosive esophageal stricture. Patients diagnosed of cor-
rosive esophageal strictures were included. Endoscopic
dilatation with graded Savary-Gilliard dilator was per-
formed as the first line treatment. Outcome of dilatation
was considered favorable when patients were able to
swallow solid without intervention at least six months after
successful dilatation. Failure of dilatation was defined as
one of the following; complete luminal stenosis, inability
to perform safe dilatation, perforation, and inability to
maintain adequate luminal patency. Surgery or repeated
dilatation was indicated in failed dilatations. There were 55
patients with corrosive esophageal strictures. Of 55
patients, 41 (75%) had failed dilatation (38 having eso-
phageal replacement procedure, two continue repeated
dilatation and one unfit for surgery). Of 323 sessions of
dilatations, eight out of 55 patients (14.5%) had perfora-
tions. There was no dilatation-related mortality. Patients
with concomitant pharyngeal stricture (p = 0.0001), long
(> 10 cm) stricture length (p < 0.0001), number of
dilatation >6 sessions per year (p = 0.01) and refractory
stricture (inability to pass a larger than 11 mm dilator
within three sessions) (p = 0.01) were more likely to have
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failed dilatation. Thirty-two of 38 patients with surgery had
good swallow outcome with one operative mortality
(2.6%). At the median follow-up of 61 months, overall
favorable outcome was 84% after surgery and 25% for
dilatation (p < 0.0001). Majority of patients with acid-in-
duced corrosive esophageal stricture were refractory to
dilatation. Esophageal dilatations were ultimately failed in
three-fourth of the patients. Concomitant cricopharyngeal
stricture, long stricture length, requiring frequent dilatation,
and refractory to >11 mm dilatation were factors associ-
ated with failed dilatation.

Keywords Corrosive esophageal stricture - Endoscopic
esophageal dilatation - Refractory benign esophageal
stricture

Introduction

Esophageal strictures are a major complication following
corrosive ingestion. The majority of previous reports
included mainly patients who unintentionally ingested
alkaline substances [1-3]. Acid ingestion is relatively
uncommon and is usually associated with suicidal attempts
[1, 4]. The injury severity depends on many factors,
including the level of acidity of the agent (pH <2 or pH
>15), contact time, amount, and purpose of ingestion
[1, 2, 5-9]. The purpose of ingestion may represent the
most important factor to predict the injury severity.
Intentional ingestion is usually associated with severe
injury and stricture [1, 4]. In Thailand, acidic substances
are present in various toilet cleaning agents and are easily
accessible over the counter across the country. The active
ingredient in the cleaners is mainly hydrochloric acid at
concentration ranging from 7 to 20%.
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Endoscopic dilatation is recommended as a primary
treatment for caustic esophageal strictures [10-12]. How-
ever, its therapeutic efficacy has been less known. Variable
treatment outcome have been reported in previous studies
[4, 11, 13-15]. The majority of esophageal strictures
caused by accidental ingestion usually do not require sur-
gical treatment and are successfully treated by esophageal
dilatation [2, 5, 14]. Conversely, strictures resulting from
intentional ingestion of large quantities of highly corrosive
substances are typically refractory to dilatation [4]. Several
adjunctive options, including esophageal stenting [16],
intralesional steroid injection [17], and the local applica-
tion of mitomycin-c [18, 19], have been proposed to
enhance therapeutic effect of dilatation in refractory stric-
tures. However, their treatment outcomes are inconclusive.
Both long-term repeated dilatation [12, 14] and surgical
intervention [20] are advocated for these patients. The use
of continue repeated dilatation could be ineffective in some
patients. Surgical treatment is currently a mainstay therapy
in patients with failed dilatation. A favorable swallowing
outcome has been reported in approximately 80% of
patients, and the operative mortality is less than 5%
[21-23].

The aims of this study were to evaluate the efficacy of
endoscopic bougie dilatation in adult patients with acid-in-
duced corrosive esophageal strictures and to identify factors
associated with failed endoscopic esophageal dilatation.

Patients and methods

We reviewed the medical records of patients diagnosed
with corrosive esophageal strictures from August 2001 to
July 2015 at King Chulalongkorn Memorial Hospital. Only
patients with a history of ingesting acidic substances were
included. The majority of patients were initially treated at
outside hospitals and were referred to our center after the
strictures developed. The patients who had emergency
esophagogastric resection, anastomotic stricture, prior his-
tory of esophageal stent placement, or intralesional steroid
injection were excluded. The clinical information and
treatment outcomes of all patients, including demograph-
ics, nutritional status, dysphagia grading, and endoscopic,
esophagogram, and surgical findings, were collected and
analyzed. The majority of patients with an initial diagnosis
of endoscopic grade 2 or more had an esophagogram at
3-4 weeks after ingestion, except for the cases with a high
risk of aspiration. The endoscopic dilatation was attempted
initially for all esophageal strictures, and surgical inter-
ventions were offered to patients with failed dilatations.
The risks and benefits of surgical treatment and continue
repeated dilatation were discussed with the patients who
had refractory or recurrent strictures.

Definitions

A favorable outcome of endoscopic dilatation or surgery
was defined as having the ability to swallow solid or
semisolid food and maintain nutritional status without
requiring endoscopic or surgical intervention or supple-
mental feeding via enterostomy for at least six months after
adequate dilatation or surgery.

An unfavorable outcome or failure of dilatations was
defined using the following criteria: (1) inability to prop-
erly place a guidewire for safe dilatation', (2) complete
luminal stricture?, (3) iatrogenic esophagogastric perfora-
tion or dilatation-related mortality, or (4) refractory or
recurrent stricture.

A refractory stricture was defined as the inability to
successfully dilate to a 14-mm diameter at 2-week intervals
over five sessions [24].

A recurrent stricture was defined as the inability to
maintain luminal patency for more than 4 weeks after a
successful 14-mm dilatation [24].

An unfavorable outcome of surgery was defined using
the following criteria: (1) patients were unable to swallow
solid or semisolid food within 6 months after surgery, (2)
frequent severe aspiration >1 time/month, (3) death, (4)
requiring feeding enterostomy supplementation, or (5)
requiring endoscopic intervention >1 time/6 months or re-
operation.

Outcome evaluation

All patients had a minimum follow-up of 6 months after
dilatation or surgery. At the median duration of 61 months,
all patients were interviewed and evaluated regarding
swallowing function, dysphagia grading, nutritional status,
history of aspiration, and general physical examination.
The outcomes of endoscopic dilatation and surgery were
evaluated. Additionally, the factors associated with an
unfavorable outcome of dilatation were determined.

Endoscopic esophageal dilatation

Endoscopic esophageal dilatation is the standard primary
treatment in patients with caustic esophageal strictures in
our surgical unit, and surgery is reserved for patients with
failed dilatation. The first dilatation occurred 4-8 weeks
after ingestion. The risks and benefits of esophageal
dilatation were presented to patients prior to initiating

! The inability to properly place a guidewire for safe dilatation was
defined when a loop of the distal end of the guidewire was unable to
be formed within the stomach before dilatation was initiated.

2 Complete luminal stricture was defined when there was an inability
to identify a luminal orifice to negotiate a guidewire.
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treatment. In our dilatation program, all patients with
esophageal strictures are scheduled for dilatation at 2-week
intervals until adequate diameter. Dilatation is considered
adequate when 14 mm diameter over five sessions is
reached or 12.8 mm in some patients who are able to
swallow solid/semisolid without symptom of dysphagia.
Patients with adequate dilatation are followed up for
recurrence of dysphagia symptom every 1 month for the
first 6 months, then every 3-6 months. Patients with
recurrent dysphagia following adequate dilatation (recur-
rence) and patients with inadequate dilatation over five
sessions (refractory) who refused or had yet decided to
undergo surgery were scheduled for periodic continue
repeated dilatation at 2 to 12-week intervals, depending on
their dysphagia symptom and dilatation findings. Infor-
mation regarding risks and benefits of continue repeated
dilatation and esophageal replacement surgery are also
provided to these groups of patients.

All sessions were performed under general anesthesia
using graded Savary-Gilliard dilators passed over a
guidewire using fluoroscopic monitoring. All patients were
in the supine position, and an upper endoscopy was per-
formed to evaluate the stricture characteristics. A spring-tip
guidewire was passed through the stricture orifice down to
the stomach and was monitored by endoscopy and fluo-
roscopy. The proper positioning of the guidewire for safe
dilatation required a loop of the distal end of a guidewire to
form within the stomach (Fig. 1). Then, gradual stepwise
dilatation from a 5-mm to a 7-, 9-, 11-, 12.8-, 14-, and
15-mm diameter was performed. The “rule of three” was
applied in each session. The patients without complications
were discharged on the next day after dilatation. Long-term
proton pump inhibitor medications were routinely

(0938)

Fig. 1 A loop of distal end of a guidewire is formed in the stomach
(a loop of wire in gastric fundus seen) under fluoroscopic monitoring
during the passage of a Savary-Gilliard dilator over the guidewire.
This practice is considered safe placement of guidewire before
initiating esophageal dilatation

@ Springer

prescribed to all patients after dilatation. The patients with
perforations were considered to have failed dilatation and
had emergency surgery or conservative treatment,
depending on their clinical findings and conditions.

Statistical analysis

The Mann—Whitney U test was used to compare qualitative
variables, and the Chi square test was used for categorical
comparisons. The data are expressed as medians with
ranges in parenthesis and the means + SD. We considered
results with p-values less than 0.05 as statistically
significant.

Results

There were 65 patients diagnosed with corrosive esopha-
geal stricture from August 2001 to July 2015 at King
Chulalongkorn Memorial Hospital. We excluded 10 of the
65 patients due to the following reasons: 5 patients with
upper GI discontinuity from previous emergency esopha-
gogastrectomy, three patients with alkali ingestion, and two
patients who were lost to follow-up. Thus, 55 patients (22
males, 33 females) were enrolled in the study, and the
median  follow-up time was 61 months (range
14—-168 months). The patient demographic data and stric-
ture characteristics are summarized in Table 1. The median
patient age was 31 years (range 15-68 years). Toilet
cleaning agents with 7-20% hydrochloric acid (HCI) as an
active ingredient were ingested in 96% (53/55) of the
patients. The other two patients swallowed sulfuric and
formic acid. Ingestion with suicidal intent was reported in
95% (52/55) of cases. All patients were treated initially at
the outside hospitals and were referred to our surgical unit
when strictures developed. The median time from the
ingestion to the first session of esophageal dilatation was
8 weeks (range 3—1020 weeks). One patient presented with
a benign esophageal stricture 20 years after caustic inges-
tion. The median esophageal stricture length was 12 cm
(range 2-20 cm). The data indicated that 60% of patients
had a stricture length > 10 cm and that 11% of cases had
strictures <5 cm. Concomitant gastric scarring, cricopha-
ryngeal stricture, and laryngeal deformity were identified in
85% (33/39), 49% (27/55), and 13% (7/55) of patients,
respectively.

Endoscopic bougie dilatation was initially attempted in
all 55 patients. A total of 323 sessions of dilatation was
performed. There were esophagogastric (6 esophageal, 2
gastric) perforations reported in eight patients (14.5%).
Seven of the 8 perforations occurred during the first or
second session with the diameter of 11-12.8 mm. Of eight
patients with perforations, seven patients underwent
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Table 1 Demographics and characteristics of 55 caustic esophageal
strictures

Parameters Total N = 55
Male:Female 22:33
Median age (range) 31 (15-68)
Intention
Accidental 3 (5%)
Suicidal 52 (95%)
Acid:Alkali 55: 0
5-20% Hydrochloric acid 53 (96%)
Sulfuric acid 1
Formic acid 1
Stricture length: median (range) 12 cm (2-20 cm)
<5 cm 6 (11%)
5-10 cm 16 (29%)
>10 cm 33 (60%)
Location of stricture orifice
Hypopharynx 27 (49%)
Cervical esophagus 13 (24%)
Thoracic esophagus 15 (27%)
Concomittant gastric stricture 33 (60%)
Dysphagia grading
Able to swallow solid 1 2%)
Able to swallow semisolid 5 (9%)
Able to swallow liquid 34 (62%)
Unable to swallow liquid 15 (27%)

successful emergency surgery and one of them was suc-
cessfully managed by non-operative treatment. All eight
patients subsequently had esophageal replacement proce-
dure approximately 6 months later. There was no dilata-
tion-related mortality. The treatment outcomes and findings
of esophageal dilatation are shown in Table 2. A favorable
outcome was evident in 25% (14/55) of the 55 patients
treated with dilatations. Of the 14 patients with favorable
outcomes, nine had a stricture length >5 cm. There was an
unfavorable outcome in 41 patients, including eight
patients with perforations, five patients with complete

Table 2 Outcome and findings of endoscopic dilatation

Outcome of dilatations N (%)

Favorable outcome (cure) 14 (25%)

Unfavorable outcome 41 (75%)
Perforation 8
Complete luminal stricture 5
Inability to perform safe dilatation 5
Recurrence/refractory to dilatation 23

luminal strictures, five patients in whom safe dilatation
could not be performed, and 23 patients who were recur-
rence/refractory to dilatation. Of 23 patients with recur-
rence/refractory to dilatation, two of them received long-
term periodic repeated dilatation. These patients were able
to swallow solid or semisolid food and were well-nourished
at a median follow-up of 15 months. The median number
of dilatation sessions was significantly lower in patients
with favorable outcomes than that in patients with unfa-
vorable outcomes after excluding eight patients with per-
forations [two sessions (range 1-30) vs. six sessions (range
1-60), p = 0.04)]. Compared to patients with unfavorable
outcomes, the patients with favorable outcomes had sig-
nificantly shorter stricture lengths [(5 cm (range 2—12) vs.
13 cm (range 12-20), p < 0.0001]. We observed that all
patients who were refractory to >11-mm dilatation within
three sessions were ultimately refractory to 14-mm dilata-
tion over five sessions as well.

Of 41 patients with unfavorable outcome of esophageal
dilatation, 38 underwent esophageal replacement procedures
(Fig. 2). Of these 38 patients, 21 patients were recurrence/
refractory to dilatation, four patients had complete luminal
strictures, eight patients had perforations, and inability to
properly place a guidewire in five patients. Four patients who
had complete luminal stenoses were lost to follow-up after
adequate dilatation. All of these patients had complete
cricopharyngeal obliteration and returned to our unit with
severe malnutrition. We were unable to place the guidewire
properly for safe dilatation in five patients after a median of
two dilatation sessions. The tip of the guidewire was unable
to pass through the esophagogastric junction into the stom-
ach in three patients due to multiple stricture sites with
angulation. The distal end of the guidewire was unable to
form a loop in the stomach in two patients because of severe
gastric cicatrization. The swallowing outcomes were eval-
uated using the same criteria as the dilatation at a median
follow-up of 52 months after surgery. A favorable outcome
after surgery was achieved in 84% (32/38) (Fig. 3) of
patients, and the surgical mortality rate was 2.6% (1/38).

We identified factors associated with unfavorable out-
comes of bougie dilatation in patients with acid-induced
corrosive esophageal strictures. These factors included the
following: (1) stricture length >10 cm, (2) number of
dilatation session >6/year, (3) a stricture that was unable to
be dilated >11 mm in diameter over 3 sessions, and (4)
concomitant cricopharyngeal stricture (Table 3).

Discussion
The caustic ingestions with suicide attempts typically

results in severe stricture of the esophagus. In this study,
we reported the treatment outcome of dilatations in a
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dilatations
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1 1
5 complete 5 unsafe 23 refractory to
luminal stricture dilatation dilatation

8 perforations

8 elective colon
interposition

4 elective colon
interposition

1 unfit for surgery

S elective colon
interposition

21 elective colon el
interposition Fepested
P dilatation

7-good swallow
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2-good swallow
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5-good swallow
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18-good swallow
outcome

2-good swallow
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Fig. 2 Characteristics of failed dilatation, their treatments, and
swallow function of 41 patients with unfavorable outcome of
endoscopic bougie dilatation. Of these 41 patients, 38 underwent
esophageal replacement procedure approximately 6 months after
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Fig. 3 Frequency of favorable outcome between dilatation and

surgery. Fourteen out of 55 patients (25%) with dilatation and 32

out of 38 patients (84%) with surgery had favorable outcome

ingestion, two patients had periodic repeated dilatation and 1 patient
was unfit for surgery having life-long enteral feeding. Of 38 patients
undergoing colon interposition, 32 (84%) had good swallow function
with one (2.6%) operative mortality

homogeneous group of patients who had acid-induced
corrosive esophageal strictures due to suicide-related
ingestions. In Thailand, strong corrosive agents can be
easily accessed in the form of toilet cleaning agents
available over the counter. The majority of these agents
contain hydrochloric acid (HCI) as an active ingredient,
and the concentrations range from approximately 7-20%.
The severity of caustic esophageal injury depends on many
factors, including the purpose of ingestion, active ingredi-
ent of substances, concentration of the caustic agent,
amount of substance consumed, and contact time [2]. The
purpose of ingestion may be the most important factor for
predicting the severity of organ injury. Patients ingesting
chemicals with suicidal intent typically consumed a large
amount of strong acid or alkali substances [5]. Conversely,
accidental ingestion is typically associated with a small
amount of chemical. A study from the United States over a

Table 3 Factor associated with failure of dilatation (unfavorable outcome)

Parameters Favorable outcome (n = 14) Unfavorable outcome (n = 41) p value
Median stricture length (cm) 5 (range 2-12) 13 (range 2-20) <0.0001
No. of patients with stricture length >10 cm 1/14 31/36 <0.0001
No. of patients with stricture length >5 cm 9/14 31/36 ns

No. of patients >6 session/years 1/14 14/41 0.05
No. of patients >6 session/years® 1/14 14/33 0.01
Median No. of session® 2 (range 1-30) 6 (range 1-60) 0.04
No. of patients refractory to >11 mm dilation 0/14 14/41 0.01
No. of patients with hypopharynx stricture 1/14 27/41 0.0001

? Exclude eight patients with perforations
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28-year period reported 95 patients with caustic ingestion.
The majority of these patients had accidental ingestion.
Approximately 60% of the patients had a mild degree
(grade 1) or no esophageal injury (grade 0), and only 15%
had grade 3 injury [3]. In contrast, a report from Taiwan
including 273 caustic ingestion patients with a suicidal
intent rate of 70% showed a severe (grade 3) esophageal
injury rate of 45% [6]. Consequently, the incidence of late
esophageal stricture was higher in the group of patients
with a more severe injury grading. The incidence of eso-
phageal stricture ranged from 40-57% following grade 2b
and 69-80% after grade 3 injury [5, 25].

Endoscopic esophageal dilatation has been recom-
mended as a standard primary treatment of corrosive eso-
phageal stricture. The treatment efficacy is comparable
between the balloon and bougie techniques [14]. The out-
comes of dilatation in corrosive strictures are poorer than
those in dilatation of other benign strictures and included
more sessions of dilatations and higher rates of recurrence
and perforation [26]. Moreover, corrosive esophageal
strictures resulting from suicidal-related ingestion were
more likely to be refractory to dilatation. The outcomes of
dilatations in previous studies of corrosive esophageal
strictures are summarized in Table 4. The reports of long-
term clinical success are variable and range from 40 to 90%
[4, 11, 13—-15]. A study from India that primarily included
patients with accidental ingestion and stricture length
<2 cm reported a success rate for dilatation of >80% [11].
Conversely, Poley et al. reported a clinical success rate of
only 43% with dilatation treatment in a cohort with a sui-
cidal intent rate of 85% [4]. In our series with 95% suici-
dal-related ingestion, there was a favorable outcome of
dilatation in only 25% of the patients. The differences in
clinical success between these studies may result from the
difference in stricture severity. The studies that included a
higher proportion of patients with suicidal intent were more
likely to reveal more refractory strictures and have a lower
percentage of clinical success after esophageal dilatation.

Kochman et al. recently defined refractory benign
esophageal stricture (RBSE) and recurrent stricture as an
inability to successfully dilate to a 14-mm diameter over
five sessions at 2-week intervals and the inability to
maintain luminal patency for more than 4 weeks after
successful 14-mm dilatation, respectively [24]. Investiga-
tors agree that caustic strictures are more likely to be
refractory to dilatation than other etiologies. The man-
agement of caustic esophageal strictures that is refractory
to dilatation remains controversial. The current accept-
able therapeutic options include repeated dilatation with
or without adjunctive treatment and surgery. Repici et al.
investigated the natural history and long-term outcome of
endoscopic dilatation with and without esophageal stent-
ing in 70 patients. The study population included seven
cases with caustic strictures diagnosed as refractory or
recurrent benign esophageal strictures according to
Kochman’s definition. The authors found that long-term
clinical resolution (at least 6 months) was achieved in
31.4% (22/70) of cases [19/48 (40%) for dilatation alone
and 3/24 (12.5%) for dilatation with stenting] [27]. The
findings confirm that endoscopic dilatations with or
without adjunctive esophageal stent placement in patients
with refractory esophageal strictures are less effective.
Similar outcomes were demonstrated in our study, and
only two out of 25 (8%) patients with refractory or
recurrent strictures had favorable outcomes after repeated
dilatation. These two patients with recurrent stricture after
adequate dilatation who refused surgery underwent long-
term periodic repeated dilatation at 12-week intervals
(four sessions/year). They were satisfactory with the
treatment and had good swallow function and nutritional
status without the need of enteral feeding. There are
several adjunctive therapeutic options available to avoid
surgical intervention, including biodegradable esophageal
stents, intralesional steroid injection, endoscopic stricture
incision, and application of mitomycin-c. However, data
on these supplemental options in caustic strictures are

Table 4 Treatment outcome of endoscopic dilatations in published case series of adult patients with caustic esophageal strictures

Authors N Acid (%) Suicide (%) Dilator type No. of session® Success rate (%) Inc. of pelforateb
Song [15] 22 36 n/a B 2 (1-5) 95 7/22 (33%)
Broor [11] 52 Major Minor SG/EP 8 (1-35) 94 8/52 (15%)
Poley [4] 21 45 85 SG/B 6 (1-84) 46 0/21 (0%)
Nabharci [13] 30 39 45 n/a 6(1-36) 73 0/30 (0%)
Singhal [14] 49 55 Minor SG/B 359 86 2/49 (4%)
Present study 55 100 95 SG 6 (1-60) 25 8/55 (15%)

SG Savary-Gilliard, EP Eder-Puestow, B Balloon, major majority, minor minority

* A median with range in parenthesis or a total session of dilatation

® Incidence of perforation = no. of perforations/total no. of patients
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limited [16—19]. Thus, additional large prospective trials
are needed to confirm their efficacy.

Predictors of failed dilatation in corrosive esophageal
stricture are less known. Lahoti et al. investigated the
predictors of response to endoscopic dilatation of corrosive
esophageal strictures in one study. They found that that
patients with a maximal esophageal wall thickness of
>9 mm measured by CT scan required a significantly
higher number of sessions for successful dilatation than the
cases with a wall thickness <9 mm (7.57 &+ 1.8 vs.
1.42 £ 0.27 sessions, p < 0.05) [28]. We identified 4
factors associated with failed dilatation, namely, stricture
length > 10 cm, concomitant cricopharyngeal stricture,
requirement of frequent dilatation (>6 sessions of dilata-
tion per year), and strictures refractory to dilatation of more
than 11-mm in diameter over 3 sessions. Of the 55 patients
in our study, 11 (20%) patients have no risk factors, 12
patients have one, 17 patients have two, 11 patients have
three, and 4 patients have four factors. The patients who are
negative for all of these factors have a 100% success rate
from dilatation treatment. Of 12 patients with one risk
factor, 8 (75%) patients have unfavorable outcome. All 32
patients (100%) presenting with more than 1 factor have
failed dilatation. This implies that patients without any risk
factors are good candidates for dilatation. Conversely,
patients with multiple risk factors would ultimately fail
dilatation treatment. However, these predictors are based
on our retrospective observation. Validation is needed in
prospective study before clinical application is initiated.

Esophageal perforation continues to be a major com-
plication of esophageal dilatation. The perforation can be
associated with high morbidity and mortality [29]. The
perforation rate for benign esophageal strictures is 0.18-
0.4% [30, 31]. The incidence was higher (0-32%) in
caustic strictures [4, 11, 13-15] (Table 4). A study by
Broor et al. reported the perforation rate as 8 out of 52
patients (15%) using rigid dilators and noted that the risk of
perforation was increased in patients with caustic injuries
and in cases with long, eccentric, and tight strictures [11].
In our study, the incidence of perforation was 14.5% (8/55
patients). All 8 perforations had stricture length more than
10 cm. Seven out of 8 perforations occurred during the first
or second session with 11-12.8-mm dilators. The higher
perforation rate may partially result from the higher
severity and more refractory strictures in corrosive-induced
than in other etiologies. Special attention must be paid for
all the technical details during the dilatation in patients
with corrosive esophageal stricture.

Surgical treatment remains a standard of care for caustic
refractory strictures. Clinical success has been reported at
76-84%, with 27-62% morbidity and 3-4.2% mortality
[21-23]. Our study also revealed similar findings. Favor-
able outcomes were observed in 84% of cases, and there
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was a 2.6% (1/38) operative mortality rate. The rate of
favorable outcomes was significantly higher among
patients undergoing surgical treatment than that among
patients with repeated dilatation. There is currently no
uniform indication for surgery. Several investigators
advocate surgery in patients with a stricture length >3 cm,
and some authors consider a failure of dilatation as a sur-
gical indication. We found that complete luminal stricture,
inability to perform safe dilatation, iatrogenic perforation,
and refractory stricture were indicators for failed dilatation
and definitely represent indications for surgery.

There were some limitations in this study due to the
nature of retrospective case series. The assessment of
esophageal stricture length was performed non-uniformly
depending on the available examination data for each
patient, including esophagogram, endoscopy, and surgical
findings or esophagectomized specimens. The decision
regarding tightness, size of dilator, and failure of dilatation
was made liberally by an operating endoscopist. As a
referral center, patients were selected who had high stric-
ture severity, delayed dilatation treatment, and severe
malnutrition, which may have affected the treatment
outcome.

In conclusion, endoscopic dilatation is still a mainstay
primary treatment in corrosive esophageal stricture. How-
ever, the majority of acid-induced corrosive esophageal
strictures are refractory to dilatation. Endoscopic bougie
dilatations are ultimately failed in about three forth of the
patients. Concomitant cricopharyngeal stricture, long
stricture length (>10 cm), requiring frequent dilatation (>6
sessions/year), and refractory to >11 mm dilatation were
factors associated with failed dilatation.
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