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Efficacy and safety of endoscopic balloon dilatation of 
esophageal strictures without fluoroscopy: a pilot study

Mürşit Dincer, Muzaffer Akinci

I n t r o d u c t i o n

Introduction: Esophageal strictures can be caused by malignancy, congeni-
tal stenosis, motility disorders or benign strictures. Endoscopic balloon dil-
atation is a simple procedure with low complication rates to treat gastro-
intestinal strictures. This study aims to analyze indications and results of 
balloon dilatation without fluoroscopy.
Material and methods: The patients who underwent pneumatic balloon 
dilatation (PBD) for esophageal stricture were included in the study. The 
demographic characteristics of the patients, indications for PBD, number of 
operations and complications were recorded.
Results: Twelve patients were included in this pilot study. The most com-
mon cause of esophageal strictures was malignancy. In this group, PBD was 
performed before stenting in the patients who were planned to receive 
neoadjuvant therapy, had locally advanced esophageal cancer or inoperable 
esophageal cancer, and complained of difficulty swallowing. Three patients 
underwent PBD due to achalasia. One of these patients underwent PBD  
3 times due to recurrence of symptoms during the follow-up period. The suc-
cess rate of PBD in this study was 91.6%. The success rate for the patients 
who underwent PBD for the first time was 83.3%. None of the patients who 
underwent endoscopic balloon dilatation had major complications (such as 
massive bleeding and perforation) or procedural mortality.
Conclusions: Endoscopic balloon dilatation without fluoroscopy performed 
by experienced endoscopists is an effective and safe method for the treat-
ment of esophageal strictures. Successful results are obtained with low 
complication rates in experienced centers.
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Introduction

Esophageal strictures can be caused by malignancies, congenital 
anomalies, motility disorders, or benign reasons. The most common 
causes of esophageal stricture in adults are gastroesophageal reflux dis-
ease and esophageal cancer. Eighty percent of benign esophageal stric-
tures occur after mucosal injury secondary to chronic acid exposure [1, 
2]. Pneumatic balloon dilatation is a technique that is used in esophageal 
strictures, has low complication rates compared to surgical procedures 
and can be performed more easily and safely [3]. In this pilot study, we 
aimed to present the causes of esophageal strictures and the effective-
ness of balloon dilatation procedures without fluoroscopy.
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Material and methods

The patients who underwent gastroscopy be-
tween November 2015 and December 2016 were 
retrospectively examined. Twelve patients who 
underwent pneumatic balloon dilatation (PBD) for 
esophageal stricture were included in the study. The 
demographic characteristics of the patients, indica-
tions for PBD, number of operations and complica-
tions were recorded. Endoscopic balloon dilatation 
was performed under sedation without fluorosco-
py in the endoscopy unit. In the patients who had 
an esophageal stricture during the gastroscopy and 
were planned to undergo PBD, it was passed to the 
distal part of the stricture with the aid of a guide 
wire. The balloon catheter was advanced over the 
guide wire. An achalasia balloon with a diameter of 
30 mm was used in all patients. The balloon was in-
flated with air. The patients were called for a check-
up in the first month after the dilatation procedure. 
In the patients who were symptomatic and had an 
esophageal stricture during the gastroscopy, PBD 
was performed again. In the patients who were 
symptomatic in subsequent checks, the gastrosco-
py and PBD were repeated.

Results

Twelve patients were included in this pilot study. 
Nine (75%) patients were male and 3 (25%) pa-
tients were female. The mean age of the patients 
was 52.2 (29–89) years. The most common cause 
of esophageal strictures was malignancy (Table I). 
In this group, PBD was performed before stenting 
in the patients who were planned to receive neo-
adjuvant therapy, had locally advanced esophageal 
cancer or inoperable esophageal cancer, and com-
plained of difficulty swallowing. In 1 patient, the 
guide wire could not be passed to the distal part of 
the stricture despite PBD. For this reason, stenting 
could not be performed. This patient underwent 
surgical gastrostomy. Three patients underwent 
PBD due to achalasia. One of these patients un-
derwent PBD 3 times due to recurrence of symp-
toms during the follow-up period. The patients in 
other groups which underwent PBD did not require 
re-dilatation during the follow-up period. The suc-
cess rate of PBD in this study was 91.6%. The suc-
cess rate for the patients who underwent PBD for 
the first time was 83.3%. None of the patients who 
underwent endoscopic balloon dilatation had ma-
jor complications (such as massive bleeding and 
perforation) or procedural mortality. 

Discussion

Pneumatic balloon dilatation is the most com-
mon treatment option for achalasia. Achalasia is 
a motility disorder characterized by impaired low-

er esophageal sphincter loosening and abnormal 
esophageal peristalsis. It is caused by the loss of 
ganglion cells in the esophageal myenteric plexus 
that regulate loosening of the lower esophageal 
sphincter and esophageal peristalsis [4]. Endo-
scopic balloon dilatation is an effective treatment 
for achalasia [5, 6]. Balloon dilatation for the treat-
ment of achalasia was first described in the 17th 
century [7]. Treatment options for achalasia in-
clude surgery, endoscopic balloon dilatation, and 
endoscopic injection of botulinum toxin into the 
lower esophageal sphincter [8]. The PBD ranks 
first in non-surgical treatment options [9]. When it 
is performed by experienced endoscopists, it has 
been proven to be reliable and is the most cost-ef-
fective method [7]. However, it is associated with 
a relatively high perforation rate, and repeated 
treatments may be needed [10]. The long-term 
success rate in patients undergoing balloon dila-
tation due to achalasia has been reported to be 
85% [11]. Boeckxstaens et al. reported that the 
long-term outcomes in patients undergoing PBD 
and myotomy due to achalasia were similar [12]. 
The most important complication of pneumatic 
balloon dilatation is the development of perfora-
tion during the procedure. The perforation rate is 
approximately 2.5% to 5%. Balloon instability and 
high pressure balloon inflation are the main fac-
tors responsible for perforation [6, 7, 11, 13]. The 
most common chronic complication after PBD is 
gastroesophageal reflux disease [7]. However, gas-
troesophageal reflux disease after PBD responds 
well to proton pump inhibitor therapy [14]. Less 
frequent complications such as intramural hema-
toma, gastric cardia diverticula, and angina can 
also be seen after PBD [6]. In our study, major 
complications did not develop.

In a meta-analysis published by Wang et al., 
when 1-year outcomes of patients undergoing 
botulinum toxin injection and balloon dilatation 
for the treatment of achalasia were compared, 
it was found that PBD was more successful than 
botulinum toxin injection in terms of recurrence 
of symptoms [15]. In a study of Jung et al. compar-
ing the long-term outcomes of PBD and botulinum 
toxin, PBD was found to be more effective [16]. 
However, there are also studies in the literature 
that have different results on this subject [17]. 

Table I. PBD Indications

Indications No. of 
patients 

Percent

Esophageal carcinoma 6 50

Achalasia 3 25

Esophagojejunal or gastrojejunal 
anastomosis stricture

2 16.6

Benign stricture (peptic ulcer) 1 8.33
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Eighty percent of  benign esophageal strictures 
occur after mucosal injury secondary to chronic 
acid exposure. Various reasons such as Schatzki 
ring, esophageal web, exposure to caustic sub-
stances, and radiotherapy may lead to benign 
esophageal strictures [1]. Another usage area of 
PBD is benign anastomotic strictures after sur-
gery. Symptomatic benign anastomotic stricture 
in patients undergoing gastrectomy can be seen 
up to 16.0%. Benign anastomotic strictures may 
develop due to many factors, such as anastomotic 
leakage and stapled anastomosis. The PBD is a re-
liable and effective method for benign anastomot-
ic strictures [3, 18]. In our study, 2 patients who 
underwent gastric surgery and developed benign 
anastomotic stricture were successfully treated 
with balloon dilatation.  During the follow-up pe-
riod, the patients had no symptoms which would 
indicate esophageal stricture. 

Balloon dilatation can also be performed for 
dysphagia due to esophageal cancer. Because 
of perforation and siding risks, we often do not 
perform balloon dilatation in patients with esoph-
ageal cancer. However, when applying covered 
self-expandable metal stents in palliative treat-
ment of dysphagia due to malignant esophageal 
strictures, sometimes we encounter esophageal 
stricture that can hardly allow the passage of  
a guide wire. In these patients, we place a stent 
after PBD to perform stenting more effectively. In 
this study, PBD was successfully performed for 
this indication before stenting in 6 patients. 

This study has some limitations. Firstly, our 
study is retrospective. Secondly, there is a small 
number of patients in our study. Some patients 
were lost during the follow-up period because we 
needed the help of other institutions in diagnos-
ing esophageal motility disorders. Another limita-
tion is that our follow-up period is relatively short. 
This pilot study has shown that balloon dilatation 
is an effective and safe method without the use 
of fluoroscopy. However, prospective studies with 
longer follow-up and larger patient numbers are 
required to support these results.

In conclusion, endoscopic balloon dilatation 
without fluoroscopy performed by experienced 
endoscopists is an effective and safe method for 
the treatment of esophageal strictures. Successful 
results are obtained with low complication rates 
in experienced centers.
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