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Objective: The study is aimed to report and evaluate the choices and techniques, drugs used and complications of anesthesia
in the patients undergoing esophageal dilation procedure in a World Gastroenterology Organizing Endoscopy Training
Center in a developing country.
Material and Method: Retrospectively analyzed the patients on whom esophageal dilation procedure had been performed
during the period of December, 2010 to June, 2014 in a World Gastroenterology Organizing Endoscopy Training Center in
Thailand. The patients’ characteristics, pre-anesthetic problems, causes of stricture, anesthetic techniques, drugs, duration of
anesthesia, and anesthesia-related complications were assessed and summarized by using descriptive statistics.
Results: During the study period there were 223 procedures. The majority of ASA physical status classification was I (42.6%)
and II (48.0%). Most common pre-anesthetic problems were hematologic disease (19.3%), electrolyte imbalance (16.6%),
hypertension (13.0%) and diabetes mellitus (7.2%). Most common cause of stricture was corrosive esophagitis. Intravenous
sedation with and without topical anesthesia was the main anesthetic technique. The mainly used sedoanalgesic agents were
fentanyl, propofol and midazolam. The overall anesthesia-related complication rate was 18.4%. Hypotension (12.1%) was
the most frequent anesthetic complication.
Conclusion: All of the esophageal dilation procedures, intravenous sedation with or without topical pharyngeal anesthesia
could be performed safely and effectively in the appropriate patients. However, clinical signs should be carefully observed and
the anesthetic personnel had to optimize the patient’s condition for safety and be beware of complications.
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Esophageal stricture is a problem frequently
encountered by gastroenterologists. Dilation of
strictures is indicated whenever there is associated
clinically significant functional impairment or a need to
access beyond the stricture for diagnosis or therapy.
Dilation may be performed using a variety of devices.
Several dilators have specific characteristics. To date,
the indications for esophageal dilation have also
expanded. The esophageal dilation procedure can be
performed under fluoroscopic guidance or with a
combination of fluoroscopic and endoscopic
techniques. Various techniques of anesthesia are utilized
during dilation, including intravenous sedation or

general anesthesia(1,2).
The relatively low morbidity and mortality of

esophageal dilation has encouraged its widespread use.
However, dilation should be undertaken as a planned
procedure where possible in patients who have been
adequately investigated and prepared. To date, there
are increasing numbers of patients at the extreme of
health status and patients with a multitude of comorbid
problems. In our training center, most of these
procedures are performed by endoscopists under some
forms of anesthesia. The choices and techniques of
anesthesia and drug selection vary according to the
condition of the patients, familiarity of the
anesthesiologists and satisfaction of the
endoscopists(3,4). Little is known about practices in
anesthesia and monitoring during esophageal dilation
procedure in the endoscopic training center in
Thailand. Subsequently, the anesthesia-related
complications have altered over time. The objective of
this study was to report and evaluate the choices and
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techniques of anesthesia, drug usage and anesthesia-
related complications during and immediately after the
esophageal dilation procedure.

Material and Method
This study was approved by the Institutional

Review Board (Si 596/2012). Data were reviewed from
anesthetic, procedure records and history charts of
the patients who underwent esophageal dilation during
a period from December 2010 to June 2014 at the World
Gastroenterology Organizing Endoscopy Training
Center, Thailand. The general data included gender,
age, weight, height and American Society of
Anesthesiologists (ASA) physical status. The
anesthetic data included pre-anesthetic problems,
causes of stricture, choice of anesthesia, duration of
anesthesia, anesthetic drug usage, hemodynamic
parameters including systolic and diastolic blood
pressure, heart rate and oxygen saturation as well as
anesthesia-related complications.

Statistical analysis
Results were reported as mean and standard

deviation (SD) or percentage (%) when appropriate.
Data were analyzed using PASW Statistics for
Windows, 18.0 Chicago: SPSS, Inc.

Results
There were 223 esophageal dilation

procedures performed during the study period. The
majority of the patients were male (50.7%) with ASA
physical status II (48.0%). Mean age was 48.1+17.1
years. The mean duration of anesthesia was 29.0+16.9
minutes. Most of pre-anesthetic problems were
hematologic disease (19.3%), electrolyte imbalance
(16.6%), hypertension (13.0%) and diabetes mellitus
(7.2%). Corrosive esophagitis was the most causes of
esophageal stricture (Table 1). Clinical monitoring
observed by the anesthetic personnel consisted of
noninvasive blood pressure, heart rate, pulse oxymetry,
and electrocardiogram.

Table 2 shows anesthesia-related data. The
majority of the procedures were carried out under
intravenous sedation with and without topical
anesthesia (37.1% and 37.1%). The mainly used
sedoanalgesic agents were fentanyl, propofol and
midazolam. The most common neuromuscular blocking
drug was succinylcholine. In addition, sevoflurane was
the most inhalation agent. These anesthetic drugs are
usually utilized in a combination regimen.

Table 3 demonstrates the hemodynamic

parameters including systolic and diastolic blood
pressure, heart rate and oxygen saturation. In addition,
anesthesia-related complications during and
immediately after the procedure are demonstrated in
Table 4. No serious anesthetic complications occurred
during the study. The overall anesthesia-related
complication rate was 18.4%. The majority of these
complications was cardiorespiratory system in nature
and was associated with sedation and analgesia.
Hypotension (12.1%) which was promptly corrected
by administration of vasopressor and fluid loading was
the most frequent anesthesia-related complication.

Discussion
Esophageal dilation is indicated in the

treatment of symptomatic obstruction of esophagus.
This obstruction might develop as a consequence of
anatomical and functional disorders. The primary
objective of esophageal dilation is to relieve symptoms,
permit maintenance of oral nutrition, and decrease the
risk of pulmonary aspiration. Endoscopy and contrast
radiology are both helpful and are often complimentary.

n = 223

Age (yr) 48.1+17.1
Gender: Male 113 (50.7)
Weight (kg) 49.9+13.01
Height (cm) 58.3+11.8
ASA physical status

I 95 (42.6)
II 107 (48.0)
III 21 (9.4)

Duration of anesthesia (min) 29.0+16.9
Pre-anesthetic problems

Hematologic disease 43 (19.3)
Electrolyte imbalance 37 (16.6)
Hypertension 29 (13.0)
Diabetes mellitus 16 (7.2)
Cardiovascular disease 14 (6.3)
Others 47 (21.1)

Causes of stricture
Corrosive esophagitis 90 (40.4)
Tumor 50 (22.4)
Achalasia 38 (17.0)
Post-surgical and radiation 29 (13.0)
Others 16 (7.2)

Data presented as number (%) or mean + standard deviation
ASA = American society of Anesthesiologists

Table 1. Characteristics of patients, duration of anesthesia
and pre-anesthetic problems and causes of stric-
ture
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To date, several devices for dilation have been
developed. Esophageal dilation is associated with less
invasiveness and complications, shorter hospital stay,

and lower cost. However, there have been some
problems of dilation-related complications including
perforation, bleeding and pulmonary aspiration(2,5).

Esophageal dilation is generally performed by
using endoscopy. Fluoroscopy is recommended when
using non-wire-guided dilators during dilation of
complex esophageal strictures or in the patients with
tortuous esophagus(6,7). All patients should be asked
to fast for 4 to 6 hours to ensure an empty esophagus
and stomach during the procedure. However, patients
with achalasia are susceptible to esophageal stasis and
prolonged fast or esophageal lavage should be
required. Additionally, anticoagulants should be
discontinued. Routine antibiotic administration is not
recommended. Esophageal dilation is commonly
performed in an outpatient setting.

Generally, early improvement in the ability to
swallow is accomplished in essentially all patients.
However, longer-term outcomes are influenced by
the underlying pathological condition. In benign
strictures, a graded stepwise approach to between 13
and 20 mm provides good relief in 85 to 93% of cases(1,2).
Relief of malignant dysphagia with dilation is only
transient, and dysphagia caused by external
compression of the esophagus does not generally
respond to dilation. Repeated dilatations are needed in
non-peptic stricture, fibrous stricture and a maximum
dilator size <14 mm. Factors associated with a poor
response to balloon dilation of benign strictures are a
length of >8 cm and a small predilation luminal diameter.
For peptic strictures, smaller lumen diameter, number
of dilations needed, presence of a hiatal hernia >5 cm,
and persistence of heartburn after dilation were

n = 223

Anesthetic technique
    Intravenous sedation with 74 (33.2)
    topical anesthesia
    Intravenous sedation 86 (38.6)
    Topical anesthesia 6 (2.7)
    General anesthesia with 47 (21.1)
    endotracheal tube
    General anesthesia via 10 (4.5)
    tracheostomy tube
Intravenous drugs
    Propofol 205 (91.9)
    Thiopental 7 (3.1)
    Midazolam 124 (55.6)
    Fentanyl 212 (95.1)
    Pethidine 4 (1.8)
    Succinylcholine 43 (19.3)
    Atracurium 11 (4.9)
    Cis-atracurium 9 (4.0)
    Vecuronium 1 (0.4)
    Rocuronium 1 (0.4)
Inhalation agents
    Nitrous oxide 15 (6.7)
    Isoflurane 6 (2.7)
    Sevoflurane 44 (19.7)
    Desflurane 2 (0.9)

Table 2. Anesthesia-related data

Data presented as number (%)

SBP DBP HR SpO
2

Baseline 124.9 (23.3) 74.2 (11.9) 76.8 (13.1) 99.9 (0.2)
5 min after insertion 120.5 (22.9) 71.3 (12.1) 76.3 (12.7) 100.0 (0.1)
10 min after insertion 116.5 (22.6) 68.9 (12.4) 76.1 (12.4) 100.0 (0.0)
15 min after insertion 116.0 (20.9) 69.3 (11.9) 76.4 (12.2) 100.0 (0.0)
20 min after insertion 115.5 (20.7) 69.4 (13.0) 75.2 (13.6) 99.9 (1.7)
25 min after insertion 117.0 (19.5) 71.8 (13.5) 75.1 (13.8) 100.0 (0.0)
30 min after insertion 118.6 (20.2) 71.8 (13.5) 76.7 (14.5) 100.0 (0.0)
35 min after insertion 117.9 (17.8) 71.7 (13.2) 76.3 (15.0) 100.0 (0.0)
40 min after insertion 117.6 (19.1) 70.6 (12.9) 76.6 (15.7) 100.0 (0.0)
45 min after insertion 115.9 (17.8) 69.9 (12.9) 76.7 (13.7) 100.0 (0.0)

Data presented as mean + SD
SBP = Systolic blood pressure; DBP = Diastolic blood pressure; HR = Heart rate; SpO

2 
= Oxygen saturation

Table 3. Hemodynamic parameters: systolic and diastolic blood pressure (mmHg), heart rate (beat/minute) and oxygen
saturation (SpO

2
, %)
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significant predictors of early symptomatic
recurrence(8). In addition, nonpeptic strictures was
also a significant predictor of early symptomatic
recurrence(9).

The role of the anesthesiologist in the
esophageal dilation procedure is to facilitate patient
safety and procedural efficacy as well as to ensure that
the patient will have minimal pain during and after
the procedure. Some patients may tolerate dilation with
topical anesthesia. However, sedation is usually
used(10). To date, there is evidence that esophageal
dilation could be safely performed with sedation and/
or general anesthesia. Although the use of sedation
and/or anesthesia during this procedure is supposed
to be extensively accepted, the data from different
studies indicate that patterns of use of anesthetic agents
may principally depend on cultural, or even regional
and local differences. Moreover, there are limited data
in the training centers in the developing countries.

This study demonstrated that intravenous
sedation with or without topical anesthesia was
commonly used for the esophageal dilation procedure
in an endoscopy unit outside the operating room. The
result of this study is similar to the other studies(2,10).
Sedation for esophageal dilation procedure is intended
to provide moderate to deep sedation as defined by
the American Society of Anesthesiologists (ASA)(11).
The proper administration of sedation and/or anesthesia
for this procedure is as essential to the successful
procedure as skillful maneuvering of the endoscopist.
Recently, there are concerns about our practice of
sedation and anesthesia, involving issues of safety,
patient satisfaction, and cost. The goal of anesthesia
during this procedure is to relieve the patient’s
preexisting pain and anxiety as well as the pain of the
procedure itself, and the amount of postoperative pain
expected. The level of sedation/anesthesia is balanced
with the stimulus of the procedure.

Esophageal dilation procedures are generally
performed either with sedation in the endoscopy room,
or under general anesthesia in the operating room. The
decision to use general anesthesia is usually based on
the patients’ parameters such as age, diagnosis,
respiratory compromise and severity of disease. Most
anesthesiologists in our center commonly performed
general anesthesia with endotracheal tube for this
procedure in children, full stomach patients, severe or
complicated esophageal stricture, patients with severe
co-morbidities, and patients with esophageal
malignancy. In our experience, we recommend that signs
and symptoms of esophageal stricture are very
important. An adequate evaluation of these signs and
symptoms is needed before the procedure. In mild or
moderate signs and symptoms of esophageal stricture,
we can safely use sedation for this procedure.
Consequently, benign esophageal strictures could be
effectively done by using sedation technique.

The differences in usage of sedation and
anesthesia between among countries have been
accredited to cultural differences. In Siriraj Hospital,
intravenous sedation technique is commonly used for
various procedures outside the operating room(12-15).
General anesthesia with endotracheal tube for
esophageal dilation is usually utilized in the pediatric
patients and in the patients with malignant esophageal
strictures, patients with high risk of aspiration, and
patients with full stomach. It has several advantages
including prevention of an aspiration risk, a high
successful completion rate, and hemodynamic stability.
In contrast, intravenous sedation is utilized in patients
without risk of aspiration, patients with benign
esophageal pathology, and in non-complicated
procedures.

The commonly used sedoanalgesic drugs are
shorter-acting drugs including propofol, fentanyl and
midazolam because of their relatively rapid onset and
rapid offset(4,16). Propofol had been widely used by
anesthesiologists for this procedure. It has anxiolytic,
hypnotic, amnestic, antiemetic and anesthetic
properties. Fentanyl has a rapid onset, short duration
of action, lack of direct of myocardial depressant effects,
and absence of histamine release, making it an ideal
agent for use in endoscopic sedation. Midazolam is an
ideal agent to provide anxiolysis and anterograde
amnesia for short procedures. Importantly, fentanyl and
midazolam could be reversed by the appropriate
medication. However, propofol could produce
cardiorespiratory depression. The use of propofol for
sedation requires specific training and experience and

n = 223

Overall 41 (18.4)
Hypotension 27 (12.1)
Hypertension 5 (2.2)
Bradycardia 7 (3.1)
Tachycardia 1 (0.4)
Bronchospasm 1 (0.4)

Data presented as number (%)

Table 4. Anesthesia-related complications during and im-
mediately after the procedure
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should be rigorously offered only under optimal
conditions(3,4,16,17). Succinylcholine is commonly used
for tracheal intubation because of rapid sequence
induction. Similarly, sevoflurane is the most common
inhalation agent used during short period of anesthesia.

Topical pharyngeal anesthesia with or without
moderate sedation could be utilized for the esophageal
dilation procedure(10). Cardiovascular effects may occur
during esophageal dilation under intravenous sedation.
However, these effects are also observed in the general
anesthesia. Jakobsen et al evaluated the cardiovascular
effects of esophageal dilation under general anesthesia
in ten consecutive patients with benign esophageal
strictures. Their study demonstrated that four patients
developed significant hypotension at the time of
balloon inflation with two patients requiring medical
intervention. Tachycardia and ST-deviation happened
in four and three patients, respectively. All cases of
myocardial ischemia were related to the time of
extubation. No permanent complications were noticed,
and all patients could be discharged within 24 hours
after the procedure. Pneumatic dilation of the
esophagus under general anesthesia may be associated
with significant hypotension(18).

The procedure-related complications of
esophageal dilation are perforation, bleeding, and
pulmonary aspiration. The most serious complication
is perforation. The perforation rate for esophageal
strictures after dilation has been reported to be 0.1% to
0.4%(19). However, our study does not focus on the
procedure-related complications. The patients undergo
esophageal dilation with deep sedation or with general
anesthesia are the potential for risks. The present study
clearly recommends that cardiovascular complications
may be significantly more frequent in the patients who
undergo this procedure. The most common anesthesia-
related complication was hypotension. In Siriraj
Hospital, there were no serious anesthesia-related
complications occurring during the study period.

There are several limitations of this study that
should be noted. First, the study is retrospective in
nature. The main limitation of this study is its reliance
on self-reported data. These self-reporting data may
tend toward an underestimation of unpleasant data.
Second, this is a World Gastroenterology Organizing
Endoscopy Training Center in Thailand. The results
could not be reproduced constantly in other settings.
Third, there are several anesthesiologists and
endoscopists performing this procedure. A wide
variability of experience might occur. However, the
authors assume that the data are realistic and reveal

daily clinical practice. Finally, our results may not be
applicable to patients in the developed countries.

In conclusion, esophageal dilation is a
minimally invasive procedure for treatment of
esophageal strictures from various pathologies.
Intravenous sedation with and without topical
anesthesia were commonly used for this procedure.
Cardiovascular-related complication was the most
frequent anesthetic complication. Anesthesia by
anesthetic personnel appeared to be safe and effective.
There was no need for special equipment/drugs in
anesthesia. However, clinical signs should be
cautiously observed and the anesthetic personnel had
to optimize the patient’s condition for safety and be
beware of complications.

What is already known on this topic?
Esophageal dilation is a minimally invasive

procedure for treatment of esophageal strictures which
requires some forms of anesthesia. Cardiovascular-
related complication is the most frequent anesthetic
complication. Anesthesia by anesthetic personnel
appears to be safe and effective.

What this study adds?
Intravenous sedation with and without topical

anesthesia could be performed in the appropriate
patients with proper assessment and preparation as
well as adequate monitoring. General anesthesia with
endotracheal tube is usually used in the patients with
malignant esophageal strictures, patients with high risk
of aspiration, and patients with full stomach.
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   

  ⌦⌫⌫⌫⌫ 
⌦ 
 ⌦⌦ ⌦⌫ ⌦ ⌫
⌦
⌫ ⌦⌫   ⌦   
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