
 
ORIGINAL REPORT  

 
*Corresponding Author: Alireza Arefzadeh  
Department of Gastroentrology, Imam Khomeini Hospital; School of Medicine, Tehran University of Medical Sciences, Tehran, Iran Tel: +98 21 
88631292, 09123801691, Fax: +98 21 88631292, E-mail: alireza_arefzadeh@gmail.com 

 

The Evaluation of Endoscopic Balloon Dilation Treatment for  

Benign Gastric Outlet Obstruction 
Javad Shokri-Shirvani, Alireza Arefzadeh*, Hosein Foroutan, Hadi Ghofrani, and Seyed Amir Mirbagheri 

Department of Gastroentrology, Imam Khomeini Hospital; School of Medicine, Tehran University of Medical Sciences, Tehran, Iran 

 
Received:  12 Apr. 2008; Received in revised form:  8 May 2008; Accepted:  11 Jun. 2008 

 

Abstract- Balloon dilatation of stricture is one of the new treatment methods among patients with gastric 

outlet obstruction (GOO). However, the prevalence and underlying etiologies of GOO in various populations 

are different. The goal of the present study was to determine the effectiveness of endoscopic balloon dilata-

tion and factors that would affect its success rate patients with benign etiology for GOO. Forty-five patients 

with the symptoms of benign GOO were randomly selected. Gastric outlet was delineated using double chan-

nel videoendoscopy. The information of initial balloon dilation was collected from recorded files. Balloon 

dilatation was repeated during the mean follow up of 9.9 ± 5.8 months. The severity of gastric pain was 

measured immediately before balloon dilatation and one month after procedure and was rated on a 10 cm vis-

ual analogue scale. The mean age of patients was 43.7 ± 18.1 years and 86.7% of them were men. Further-

more, 71.1% were H pylori positive. Response rate to endoscopic balloon dilatation was 80% and 8 patients 

underwent surgical resection. Weight loss was more frequent in non-responding group. The pain severity was 

significantly reduced more in responding subjects. No meaningful relationships were found between the re-

sponses to balloon dilatation and positive H pylori and cigarette smoking. Endoscopic balloon dilation is safe 

and effective for most patients with benign gastric outlet obstruction and has favorable long-term outcome. 

© 2009 Tehran University of Medical Sciences. All rights reserved. 
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Introduction 
 
Gastric outlet obstruction (GOO) is the clinical and 
pathophysiological consequence of benign or malignant 
diseases that its mechanism depends upon these underly-
ing etiologies. The incidence of GOO has been reported 
to be less than 5% in patients with Peptic ulcer disease 
(PUD), which is the leading benign cause of the prob-
lem. However, its incidence in patients with peripan-
creatic malignancy as the most common malignant eti-
ology has been reported as 15-20% (1). Balloon dilata-
tion of stricture especially in chronic benign strictures is 
one of the most effective treatment methods among 
these patients. Published series using this technique re-
ported success rates over 76% after multiple dilatations 
(2).  However, although the risk is small, patients under-
going endoscopic treatment with balloon dilatation can 
be at risk for some complications such as perforation. 
Furthermore, weight loss, epigastric pain, nausea, vomit-
ing, early satiety, bloating, and anorexia may commonly 
occur after this procedure (3). In addition, according to 

this fact that the H. pylori infection can be an important 
underlying etiology for GOO, patients who were treated 
with balloon dilatation, without treatment of H. pylori 
infection, have a higher rate of failure and recurrent ob-
struction (4).  

Therefore, to achieve satisfactory results monitoring 
of the patients who were treated with balloon dilatation 
is necessary. Also, according to the different prevalence 
of underlying etiologies of GOO, especially H. pylori 
infection in various populations, assessment of main 
predicting factors of long term outcome is necessary. 
The goal of the present study was to review a series of 
patients with benign etiology for GOO who were treated 
with balloon dilatation via endoscopy, and also to evalu-
ate the effectiveness of this procedure and factors that 
would affect its success rate.  

 
Patients and Methods 
 
In a prospective clinical trial study, 45 patients were 
randomly selected from patients with symptoms of be-
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nign GOO who were referred to endoscopy ward of 
Imam-Khomeini Hospital between 2002 and 2006. Pa-
tients with active ulcers, malignant underlying diseases 
(according to the pathological reports in patients' re-
cords), or coagulopathy were excluded. Clinical infor-
mation was collected by reviewing patient records. Ap-
proval to review the patients’ records without informed 
consent was obtained from Hospital’s investigational 
review board. The patients' demographic characteristics 
and clinical manifestations during the primary admission 
to hospital were collected. Then, patients were invited 
for follow up. The mean follow up duration was 9.9 ± 
5.8 months (ranged 6 to 20 months). During this period 
balloon dilatation was repeated. Before the procedure, 
written and verbal informed consents were obtained 
from each patient. Local anesthesia was provided with 
benzocaine 20% oral spray.  Conscious sedation was 
obtained with 1 to 4 mg of intravenous midazolam hy-
drochloride. Immediately prior to balloon dilatation, 
double channel videoendoscopy was performed in all 
patients to delineate the gastric outlet for planning the 
procedure. The Through the scope (TTS) balloon with 
the diameter of 8 to 18 millimeter was carefully ad-
vanced across the strictured gastric outlet. The balloon 
was kept inflated for 1–3 minutes. In all cases, the re-
quired pressures never exceeded 3 atm. The maximum 
pressure recommended by the manufacturer of the cathe-
ter. Pressure was monitored with an in-line pressure 
gauge. Each dilation procedure consisted of two to three 
inflations of the balloon. The balloon was deflated for a 
1-minute interval between inflations. Following the final 
dilation, the balloon was fully deflated. Patients were 
monitored in recovery room for 4 to 6 hours. Patients 
were firstly visited weekly and then monthly during the 
follow up period. Patient's response to treatment was 
defined as the relief of obstructive symptoms  and  en-
doscope  advance  

across the stricture point. The severity of gastric pain 
was measured immediately before balloon dilatation and 
one month after procedure, and was rated on a 10 cm 
visual analogue scale (VAS) with “not at all pain” and 
“extremely pain” as anchors.  

In this study, response rate and complications of pro-
cedure were assessed and their relationships with pa-
tients' criteria, clinical manifestations and H. pylori in-
fection were considered.   

Results were reported as mean ± standard deviation 
(SD) for the quantitative variables and percentages for 
the categorical variables. The groups were compared 
using the Student's t-test or Mann-Whitney U test for the 
continuous variables and Chi-square test or Fisher's ex-
act test for categorical variables. P values of 0.05 or less 
were considered statistically significant. All the statisti-
cal analyses were performed using SPSS version 13 
(SPSS Inc., Chicago, IL, USA).  
 
Results 

 
The mean age of patients was 43.7 ± 18.1 years and 
86.7% of them were men. The mean duration between 
epigastric discomfort and endoscopy was 6.5 ± 2.2 
years. Furthermore, 71.1% were H. pylori positive. Re-
sponse rate to endoscopic balloon dilatation was 80%. 
Among non-responding subjects, 9 patients were rec-
ommended to surgery and among them, 8 patients un-
derwent surgical resection. In one patient, because of the 
severe deformity and obstruction, perforation of stricture 
point occurred that resulted in peritonitis after 48 hours. 
In one patient who was operated, antrum tumor was di-
agnosed. Also, in another operated subject, final diagno-
sis during surgery was the superior mesenteric artery 
syndrome.  

 

Table 1. Comparison of responding and non-responding patients to endoscopic balloon dilatation 

Item Responding group 
(n=36) 

Non-responding group 
(n=9) 

P value 

Male gender 82.1 77.8 0.767 
Age (year) 44.6±17.8 42.8±19.5 0.791 
Duration of disease (year) 8.9±6.9 6.8±4.2 0.389 
Weight loss (Kg) 4.6±4.2 12.3±9.9 <0.001 
Multiple dilatation 16.7 66.7 0.002 
VAS score before treatment 5.3±3.0 4.7±2.9 0.592 
VAS score before treatment 1.3±0.6 3.9±2.3 <0.001 
H pylori infection 72.3 66.7 0.740 
Anti H. pylori drug consumption  55.6 44.4 0.547 
Cigarette smoking  38.9 33.3 0.756 

Data are presented as mean ± SD or percentage 
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Balloon dilatation was performed once in 73.3% of 
patients, whereas 15.6% and 11.1% of them underwent 
dilatation two and three times, respectively.  

Comparison of the responding and non-responding 
patients is shown in Table 1. Two groups were matched 
for sex, age, and duration of disease. Weight loss was 
more frequent in non-responding group. The pain sever-
ity was similar before balloon dilatation, whereas it was 
significantly reduced more in responding subjects. No 
meaningful relationships were found between the re-
sponses to balloon dilatation and positive H. pylori and 
cigarette smoking. 

 
Discussion 
 
Several studies revealed that the endoscopic balloon 
dilation is safe and effective for most patients with be-
nign gastric outlet obstruction and a few patients finally 
candidate for surgical treatment. Some studies also 
showed that factors predicting referral for surgery in-
cluded younger age, need for multiple procedures, tech-
nical failure of dilatation, and long duration of treatment 
course (5).     

In our study, 71.1% of patients were H. pylori posi-
tive. In a study by Cherian et al (2007), H. pylori infec-
tion was the main initial etiologic assessment for GOO 
in 52.2% of studied patients and other etiologies in-
cluded aspirin or non-steroidal anti-inflammatory drugs, 
H. pylori, and idiopathic (6). Kochhar et al. (2004) also 
found that peptic ulcer was the most frequent etiology in 
47.8% of patients, whereas other etiologies were includ-
ing corrosive-induced in 30.4% and chronic pancreatitis 
in other patients (7). Peptic ulcer disease especially sec-
ondary to H. pylori infection has a major role in the 
pathogenesis of GOO; however, some recent studies 
have shown that the causes of GOO have changed from 
peptic ulcer disease to malignant diseases (8). In Ham et 
al. (2001) study, the main causative disease was gastric 
or duodenal malignancy in 56.8% (8). Therefore, it 
seems that the patients' references for the treatment of 
GOO via endoscopic balloon dilatation will be gradually 
increased. In addition, although we found no relation-
ship between H. pylori infection and long-term outcome 
of endoscopic balloon dilatation, some other investiga-
tions showed this relation. Boylan et al. (1999) indicated 
that the eradication of Helicobacter pylori was associ-
ated with successful relief of obstruction without surgery 
and long-term success will be improved by elimination 
of H. pylori infection (5). Gibson et al. (2000) also 
found that the patients with H. pylori negative GOO 
resulting from peptic ulcer disease should be strongly 

considered for an early, definitive, acid-reducing surgi-
cal procedure (9). In Lam et al. (2004) and Yusuf et al. 
(2006) studies, eradication of H. pylori infection was 
also associated with fewer ulcer complications after bal-
loon dilatation and eradication of this infection at the 
time of balloon dilation ensured higher long-term suc-
cess rates (2, 10).  

In our study, response rate to endoscopic balloon 
dilatation was 80% and only 20% of patients were rec-
ommended to surgery. Also, the procedure complication 
was found in one patient as perforation. The results of 
success and failure rates of GOO balloon dilatation were 
different. In the study of Boylan et al. (1999), 30% of 
patients had relief of obstruction by initial dilatation and 
one-third of patients eventually required surgery (5). In 
Cherian et al. (2007) study, endoscopic remission was 
confirmed in all studied patients (6). Also, In DiSario et 
al. (1994) study, 80% of patients achieved sustained 
symptom relief and dilation failed in 13% of patients 
with long duodenal strictures. In their study, 6.7% of 
patients suffered perforation (3). In a study by Griffin et 
al. (1989), similar to our and DiSario et al. (1994) stud-
ies, the success rate of balloon dilatation was 80% (11). 
However, Kuwada and Alexander (1995) revealed that 
the patients who have undergone endoscopic balloon 
dilation of nonmalignant pyloric stenosis have a high 
recurrence rate of symptomatic gastric outlet obstruction 
in long-term follow up (12). Furthermore, Misra et al. 
(1996) showed that the balloon dilation resulted in short-
term symptomatic relief in the majority of patients, 
however, in the long-run, about half of the patients could 
be expected to experience a recurrence of symptoms, 
requiring further endoscopic or surgical treatment (13). 
Totally, according to the different studies results, the 
success rate of GOO balloon dilatation is generally es-
timated between 67% and 92% (14-16).  

Finally, it seems that several factors can influence 
the response rate of GOO balloon dilatation. We found a 
positive relationship between weight loss and response 
to endoscopic balloon dilatation. Similarly, in Gibson et 
al. (2000) study, weight loss had also this role (9). How-
ever, other important factors have been showed to affect 
the success rate such as the underlying etiology of GOO 
(7, 8) and the number of courses of endoscopic balloon 
dilation (10, 14). Further investigations need to identify 
other possible factors that influence the long-term out-
come of endoscopic balloon dilatation in patients with 
GOO. In conclusion, similar to the previous studies and 
according to the present study, H. pylori infection is the 
main initial etiologic assessment for GOO. Furthermore, 
response rate to endoscopic balloon dilatation in these 
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patients is high and the procedure complications were 
found in a few patients in long-term follow up. There-
fore, it can be concluded that endoscopic balloon dila-
tion is safe and effective for most patients with benign 
gastric outlet obstruction and has favorable long-term 
outcome.  

 
Acknowledgments 

 

This work was financially supported by a research grant 
from Tehran University of Medical Sciences (TUMS), 
Tehran, Iran. 

 
References 
 
1. Khullar SK, DiSario JA. Gastric outlet obstruction. Gastro-

intest Endosc Clin N Am 1996; 6(3): 585-603. 

2. Lam YH, Lau JY, Fung TM, Ng EK, Wong SK, Sung JJ, et 

al. Endoscopic balloon dilation for benign gastric outlet ob-

struction with or without Helicobacter pylori infection. 

Gastrointest Endosc 2004; 60(2): 229-33. 

3. DiSario JA, Fennerty MB, Tietze CC, Hutson WR, Burt 

RW. Endoscopic balloon dilation for ulcer-induced gastric 

outlet obstruction. Am J Gastroenterol 1994; 89(6): 868-71. 

4. Taskin V, Gurer I, Ozyilkan E, Sare M, Hilmioglu F. Effect 

of Helicobacter pylori eradication on peptic ulcer disease 

complicated with outlet obstruction. Helicobacter 2000; 

5(1): 38-40. 

5. Boylan JJ, Gradzka MI. Long-term results of endoscopic 

balloon dilatation for gastric outlet obstruction. Dig Dis Sci 

1999; 44(9): 1883-6. 

6. Cherian PT, Cherian S, Singh P. Long- term follow- up of 

patients with gastric outlet obstruction related to peptic ul-

cer disease treated with endoscopic balloon dilatation and 

drug therapy. Gastrointest Endosc 2007; 66(3): 491-7. 

7. Kochhar R, Sethy PK, Nagi B, Wig JD. Endoscopic balloon 

dilatation of benign gastric outlet obstruction. J Gastroen-

terol Hepatol 2004; 19(4): 418-22. 

8. Ham JH, Lee SH, Kim EJ, Chung IK, Kim HS, Park SH, et 

al. Change of clinical patterns and significance of endo-

scopy in gastric outlet obstruction. Korean J Gastrointest 

Endosc 2001; 22(2): 65-9.  

9. Gibson JB, Behrman SW, Fabian TC, Britt LG. Gastric 

outlet obstruction resulting from peptic ulcer disease requir-

ing surgical intervention is infrequently associated with 

Helicobacter pylori infection. J Am Coll Surg 2000; 191(1): 

32-7. 

10. Yusuf TE, Brugge WR. Endoscopic therapy of benign 

pyloric stenosis and gastric outlet obstruction. Curr Opin 

Gastroenterol 2006; 22(5): 570-3. 

11. Griffin SM, Chung SC, Leung JW, Li AK. Peptic pyloric 

stenosis treated by endoscopic balloon dilatation. Br J Surg 

1989; 76(11): 1147-8. 

12. Kuwada SK, Alexander GL. Long-term outcome of endo-

scopic dilation of nonmalignant pyloric stenosis. Gastro-

intest Endosc 1995; 41(1): 15-7. 

13. Misra SP, Dwivedi M. Long-term follow-up of patients 

undergoing ballon dilation for benign pyloric stenoses. En-

doscopy 1996; 28(7): 552-4. 

14. Perng CL, Lin HJ, Lo WC, Lai CR, Guo WS, Lee SD. 

Characteristics of patients with benign gastric outlet ob-

struction requiring surgery after endoscopic balloon dila-

tion. Am J Gastroenterol 1996; 91(5): 987-90. 

15. Schilling D, Martin WR, Benz C, Kress S, Riemann JF. 

Long-term results of endoscopic balloon dilatation of ulcer-

induced pyloric stenoses: follow-up of 25 patients. Z Gas-

troenterol 1997; 35(2): 105-8. 

16. Solt J, Bajor J, Szabó M, Horváth OP. Long-term results of 

balloon catheter dilation for benign gastric outlet stenosis. 

Endoscopy 2003; 35(6): 490-5. 

 
 

 

 


