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Introduction

Obstructions due to benign or malignant lesions or external compression 

of upper gastrointestinal tract (UGIT) cause symptoms such as nausea, 

vomiting, difficulty in swallowing, impaired oral intake and weight loss 

(1). Bougie or balloon dilation and self-expandable metallic stent (SEMS) 

procedures are used to remain the luminal patency for due to a carcinoma 

which narrows and completely obstructs the UGIT directly or externally. 

They are also used in benign conditions such as gastroesophageal reflux 

disease, peptic injury, esophageal webs, radiation damage, caustic injury 

and anastomotic stricture. Ingestion of caustic material or postoperative 

cicatrization or stricture of the esophagus and stomach are difficult 

complications to treat (2).

Endoscopic balloon and bougie dilatations are the gold standard 

treatment options used in peptic esophageal strictures (3). Although 

there is no difference between the two techniques in terms of success, 

recurrence and complication rates, 40% of patients require recurrent 

dilatations due to recurrence symptoms and dysphagia (4-6).

Endoscopic balloon dilation is a minimally invasive procedure with 
reliable, short- and long-term results and acceptable complication rates, 
particularly in caustic injury and chron-induced UGIT strictures (7,8). 
Perforation rates have been reported to be up to 0.4% due to recurrent 
dilatations (9). Therefore, stents are also used for iatrogenic perforations 
due to endoscopic procedures or for the purpose of bridging up for 
patients who are planned for palliative or definitive surgery, in cases 
such as trachea-esophageal fistula (TEF) and gastrointestinal fistula 
after RT or surgery and achievement of hemostasis in refractory variceal 
bleeding (10). Although surgical procedures have serious complications, 
such as wound infection, bleeding, anastomotic leakage, and dumping 
syndrome, it should be performed if the repeated stenting and dilatation 
fail (11-14).  Despite the advantages of stents, this procedure has some 
disadvantages such as stent obstructions, bleeding, pain, fistulas, or stent-
related complications (15).  In the esophageal cancer group, up to %50 
of patients have advanced stages and the SEMS is a reliable alternative 
to surgical procedures, such as feeding gastrostomy, jejunostomy, by-
pass surgery.  Endoscopic or oncological procedures such as balloon or 
bougie dilatation, chemoradiotherapy, ethanol injection, brachytherapy, 
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endoluminal laser ablation and photodynamic therapy also used for 

palliative purposes (16-18).

This study aimed to evaluate the efficacy, safety, technical and clinical 

success with short-  and long-term results of our experience with patients 

who have been successfully treated with balloon and bougie dilatations 

and SEMS procedures for the benign and malignant scatrization, stricture 

and fistula for UGIT considering current literature.

Methods

This study is a retrospective review of all patients who underwent 

bougie and balloon dilatation and SEMS procedures because of benign 

or malignant lesions of UGIT at a referral center from January 2014 to 

2020. The demographics of patients, indications, technical and clinical 

success, complications, and surveillance records were collected from the 

hospital database system.

Technical success was defined as successful dilation of the stenosis, 

placement of the stent in the correct position for the purpose, and 

successful passage of the endoscope through the stenosis. Clinical success 

was defined as providing of the short- and long-term passage, closure of 

the fistula tract, and oral intake of the patient. In the long term, passage 

and stent patency were evaluated in patients who underwent stenting 

and dilatation. Complications were defined as perforation, bleeding and 

stent migration.

Dilatation or type of stent, width, length were chosen on the basis of 

preoperative clinical, radiologic, fluoroscopic, or endoscopic findings. 

Dilatation was performed initially by Savary-Gilliard 7 to 9 mm dilators 

over a guidewire and if necessary, the stent was deployed through 

the guidewire under the control of endoscopy or fluoroscopy. Stent 

positioning was confirmed by an endoscope or X-ray after deployment.

Covered stents were used for benign strictures or fistulas and were 

removed at the end of the 6th week and non-covered stents were used 

under benign conditions and removed after 4th week in accordance of 

instutional policy. The degree of dysphagia and clinical success was 

evaluated by Cowling’s scoring system before and after the procedure 

(Table 1) (19). Oral intake was initiated according to the patient’s 

tolerance, within the first 24 hours with liquids and then progression 

to semisolid.

Complications such as perforation bleeding and stent migration during 

the procedure are described as procedural, complications seen in the 

first 24 hours were defined as immediate, complications seen in the first 

72 hours were defined as early and complications seen after 72 hours, 

such as food impaction, migration, perforation, stent-related fistula 

have defined as late complications (20,21).

The local ethical committee approval was obtained from University 

of Health Sciences Turkey, İstanbul Training and Research Hospital 

(approval number: 2640, date: 25.12.2020). Well written detailed 

informed consent was obtained from all patients included in this study. 

Data were collected from a hospital database system under the control 

of administration. Funding This study was conducted according to with 

the Declaration of Helsinki.

Statistical Analysis

Descriptive statistical methods, such as mean ± standard deviation and/

or median (minimum-maximum) and frequency and percentage, were 

used for data evaluation. The statistical analysis was performed using 

the Statistical Package for Social Sciences (SPSS®) software package for 

Windows, version 17.0 (SPSS Inc. Chicago, Illinois, USA).

Results

In the last 6 years, a total of 530 procedures were performed, including 

209 SEMS (152 SEMS placement, 57 SEMS removal), 297 bougie dilatation 

(Savary-Gilliard), 20 balloon dilatation and 4 percutan endoscopic 

gastrostomy (PEG) procedures in 140 patients. Eighty-nine patients were 

male and 51 patients were female and the median age of the patients 

was 59.6 years.

In our series, 62 patients had esophageal tumors; 83 sessions of bougie 

dilatation, 4 sessions of balloon dilatation and 69 SEMS placement 

were performed. 17 sessions of bougie dilatation were performed in 13 

patients due to proximal and distal esophageal web.

Fifty-one bougie dilatations and 13 SEMS procedures were performed 

in a patient with caustic material-related esophagus and gastric injury. 

Thirty-nine bougie dilatation and 17 SEMS procedures were performed 

in another patient with HSV esophagitis-induced stricture and TEF.

Five times balloon dilatations were performed in 4 patients for 

achalasia. Three times balloon dilatations were performed in 2 patients 

with stenosis following Nissen fundoplication.

There were 22 patients who underwent surgery and/or radiotherapy (RT) 

for hypofarenx and larynx cancer and 4 patients with RT-related stenosis. 

73 bougie dilatation and 27 SEMS were performed in these cases.

Eleven patients underwent 11 SEMS procedures, 10 bougie dilatations 

and 1 PEG procedure due to the lung cancer related mediastinal 

invasion, esophageal compression and TEF.

Thirteen patients who underwent surgery for gastric cancer and 

gastric localized gastro-intestinal stromal tumor developed stricture of 

esophago-jejunostomy anastomosis and 3 of them, which considered 

inoperable, underwent 12 dilatation and 14 SEMS procedures. Eight 

balloon dilatations were performed in 6 patients due to pyloric stenosis 

and duodenal apical stenosis.

Stenting and dilation procedures failed in 8 patients (5.8%). When 

cowling dysphagia score was compared with pre- and post procedure, 

3 patients receiving RT to the cervical region and 1 patient receiving RT 

due to lung tumor were achieved to feed with bougie dilatation followed 

Table 1. Cowling dysphagia scores

Score Oral intake Before the 
procedure (n)

After the 
procedure (n)

0 Able to normal diet 25 136

1 Semi-solid only 10 0

2 Liquid diet only 37 0

3 Complete dysphagia 68 64
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by PEG procedure. Demographic information of the patients and 

interventions for lesions are summarized in (Table 2, 3). Complications 

are summarized in (Table 4).

In 3 patients, the stent could not be placed where it should be, and 

the procedure was repeated and the stent was properly placed. The 

technical success rate of passage through SEMS was 149 out of 152 (98%). 

The clinical success rate was 93.5% when oral intake and purposeful 

oriented were examined.

Balloon dilatation failed in 5 patients with duodenal apical stenosis 

and pyloric stenosis and these patients underwent surgery. Overgrowft 

developed in 9 patients on average 232.5 days. In 3 patients ingrowft 

developed and re-stenting procedure was performed.

Discussion

Endoscopic interventions such as balloon or bougie dilatation are 

recommended for treating benign peptic structures (3). SEMS is generally 

recommended for palliative or definitive purposes in benign conditions 

and patients with short life expectancy and when recurrent dilatation 

failures (22,23).

In our previous series, the overall complication rate was 26% (n=19), 

the immediate and early complication rates were 9.6% (n=7), and the 

late complication rate was 16.4% (n=12) (24). In this series, the overall 

complication rate was 12% (n=64), the immediate and early complication 

rates were 7.16% (n=38), and the late term complication rate was 4.9% 

(n=26). When these results are compared, we have seen that despite 

the increasing number of complicated procedures, our complication 

rates have decreased considerably with increased experience in the last 

2 years.

Seventeen SEMS and 39 bougie dilatations were performed in the patient 

with HSV-induced esophagitis and 13 SEMS procedures were successfully 

performed in the patient with caustic material-induced injury.

These two patients had been followed up for 5 years because they did 

not want surgery and bougie dilatation was performed at intervals of 3-4 

weeks and treatment was continued with intermittent SEMS procedures 

if it failed or needed. Our experience with these two patients; No matter 

how difficult the strictures, multiple SEMS and bougie dilatations can be 

used multiple times and persistently without increasing complications 

in the treatment of benign strictures. 

Table 2. Esophageal lesions

Pathology 

Operability
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Yes (n) No (n)

Hypofarenx cancer - 2 - - 3 - - - - - - - - - - 1

Larynx (Ca) 18 2 28 23 64 - 1 3 1 2 - 3 1 4 - 1

Esophageal cancer (cervical) - 3 1 - 8 1 - - - - - - - - - 1

Esophageal cancer (middle) 15 11 28 5 72 - 2 2 - - - 9 - - 1 -

Esophageal cancer (distal) 5 16 28 1
6

- 7 1 - 1 - 1 - 1 - -

EGJC 1 10 13 - 5 - 1 - - - - - - - - -

Lung cancer - 11 10 2 9 - - 2 - - - - - 1 - 1

RT-induced stricture (tyroid Ca) - - - 1 5 - - 1 - - - - - - - -

Proximal esophageal web - - - - 14 - - - - - - - - - - -

Schatzki’s ring - - - - 4 - - - - - - - - - - -

Achalasia - - - - 5 - - - - - - - - - - -

Nissen fundoplication stricture 1 - - - 3 - - - - - - - - - - -

Caustic injury - 1 13 11 51 - - - - - - - - 1 - -

HSV Esophagitis - 1 17 13 39 - - - - - - - - 1 - -

*EGJC: Esophago-gastric junction cancer, HGAS: Hypopharingo-gastostomy anastomosis stricture, TEF: Tracheo-esophageal fistula, EJAS: Esophago-jejunostomy anastomosis stricture, EGF: 
Esophago-gastrostomy fistula, EJF: Esophago-jejunostomy fistula, PEG: Percutan endoscopic gastrostomy

Table 3. Gastric lesions

Pathology
Operability Stent 

placement (n) 
Stent 
removal (n)

Balloon 
dilatation (n)

Overgrowft 
(n)

Migration 
(n)

Malposition 
(n)

Failure 
(n)

EJAS 
(n)

EJF 
(n)Yes (n) No (n)

GIST 2 - 1 - 6 - 1 - - 2 -

Gastric cancer 11 3 13 1 6 1 1 1 - 7 1

Pylor stenosis - 1 - 1 8 - - - 5 - -
*GIST: Gastrointestinal stromal tumor, EJAS: Esophago-jejunostomy anastomosis stricture, EJF: Esophago-jejunostomy fistula
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We have also evaluated esophageal and gastric strictures separately, and 

we believe that balloon dilatation fails, especially in gastric localized 

strictures and duodenal apical stenosis and surgical treatment should 

be performed for these patients.

Caustic induced damage is more difficult to treat than other benign 

strictures and requires multiple dilatations (25,26). In a study examining 

the effectiveness of multiple balloon dilatations in caustic induced 

gastric outlet obstructions, a clinical success rate of 97.3% was reported 

(27).

In a cohort study examining the results of balloon dilatation in 

patients with crohn disease-associated upper GIT stricture, multiple 

use of balloon dilatation to the same stenotic segment was shown to 

be safe and effective and did not increase the complication rate (28). 

Although this study was conducted in a specific patient group such as 

crohn disease, it was shown that multiple dilatations can be successfully 

performed without increasing the complication rates.

When the partial and full-covered SEMS (FC-SEMS) are compared 

according to migration rates, it is reported as 36% versus 12% (9,29). The 

most common complication in our patients was pain that responded to 

analgesics, especially after stenting and which was reported 16.2% rate 

in the literature (27).

Iatrogenic esophageal perforations are life-treating complications 

of endoscopic procedures and FC-SEMS placement and drainage are 

the treatment option. We encountered 2 cases and one of them was 

improved with FC-SEMS.

Pharyngo-esophageal strictures (PES) is a frequent cause of dysphagia 

in head and neck cancer patients. Although the exact prevalence is 

unknown, several retrospective series estimates that upper cervical 

stricture is present in 1% to 23% of the cases. The initial approach to PES 

is endoscopic dilatation, with a reported success rate ranging from 76% 

to 96% (30,31).

What do our results contribute to the literature? Especially with the 

experience has obtained from 2 patients, we found that stent and bougie 

dilatations can be performed in series without major complications in 

benign strictures and the most successful segments for bougie dilatations 

are hypopharingo-gastrostomy and gastro-enterostomy anastomosis 

strictures.

In addition, we demonstrated that multiple stent and dilatation 
procedures, which we performed especially in 2 patients, could be 
performed safely in the long term, and were not an alternative to 
surgery, and were mandatory because of the unwillingness of the 
patients for surgical treatment. However, these procedures have shown 
that multiple bougie dilatation and stenting can be performed safely in 
such patients.

Study Limitations

This study has several limitations that should be acknowledged. First, 
we didexperienced of intra-lesionar steroid injection, which reported 
that the success rates were significantly increased when was applied 
with dilatation, especially in refractory benign strictures and caustic-
induced injury (32). Also, we have no experience with the method that 
sphincterotoms or needle-knife radial incisions combined with balloon 
dilatation, used for refractory pyloric stenosis (33-35).

Conclusion
Balloon or bougie serial dilatation and self-expendable metallic stent can 
successfully treat fistulas and strictures without increasing complication 
rates and can eliminate the need for emergency or definitive surgery.
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