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Abstract: Benign gastric outlet obstruction is a rare condition that is seen and its causes obstruction of the pylorus. 

Peptic ulcer disease accounts for the most common cause for benign gastric outlet obstruction. The diagnosis is 

confirmed by imaging modalities like upper gastrointestinal contrast series or computerized tomography. The treatment 

of benign gastric outlet obstruction is divided into endoscopic or surgical treatment. Endoscopic ballon dilatation is the 

most common primary treatment for benign gastric outlet obstruction with surgical therapy being reserved for failure of 

endoscopic treatment. Surgical therapy involves performing a vagotomy and a drainage procedure like a pyloroplasty 

or gastrojejunostomy. We have conducted this review article to look at the diagnosis and treatment of benign gastric 

outlet obstruction. 
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INTRODUCTION 
Gastric outlet obstruction is a condition that is 

caused by mechanical obstruction of the distal stomach, 

pylorus and duodenum. The causes can be divided into 

benign and malignant conditions with gastric cancer 

accounting for the most common cause for malignant 

gastric outlet obstruction. Peptic ulcer disease is the most 

common benign cause followed by caustic ingestion, 

acute pancreatitis, non-steroidal anti-inflammatory drug 

(NSAID) usage, post-surgical strictures and infections 

like tuberculosis (Koop et al., 2019; Maharshi et al., 

2016). The incidence of benign gastric outlet obstruction 

is less than 5% and the clinical presentation is with 

nausea, vomiting, epigastric pain, abdominal distension 

and weight loss. A succussion splash may be 

demonstrated by auscultation of a splash which reflects 

retained gastric material after four hours of ingestion 

(Kochhar, 2011). 

 

The diagnosis of gastric outlet obstruction can 

be confirmed by performing an upper gastrointestinal 

contrast series or a computerized tomography. These 

imaging modalities will locate the site of obstruction, but 

it will not identify the cause. 

Esophagogastroduodenoscopy (OGDS) is used to 

identify the site, degree of obstruction and the pathology 

of stenosis. Biopsies may also be taken to establish the 

diagnosis. Failure to pass a 9-11mm endoscope through 

the stenosis will confirm the diagnosis of gastric outlet 

obstruction (Jawa & Mercer, 2013; Milosavljevic et al., 

2011). The overall prevalence of helicobacter pylori 

infection rate in patients with benign gastric outlet 

obstruction in 69%. Patients with gastric outlet 

obstruction helicobacter pylori positive should undergo 

eradication therapy as it is helpful in the management of 

this condition, but ultimately patients will require some 

form of definitive endoscopic or surgical treatment 

(Gisbert & Pajares, 2002). 

 

The management of benign gastric outlet 

obstruction initial begins with intra-venous fluids and 

inserting a Ryles tube and decompressing the stomach. 

Intra-venous proton pump inhibitors are also started, to 

correct any fluid and electrolyte abnormality. Definitive 

management of benign gastric outlet obstruction is by 

endoscopic or surgical management. Endoscopic 
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management involves endoscopic ballon dilatation of the 

pyloric stricture, and this is performed with a gradual 

increase in the endoscopic ballon size. The success rate 

of this procedure is at 50% and the main complication is 

perforation. The surgical management involves 

performing a vagotomy with a drainage procedure. The 

vagotomy can be performed as a truncal, selective or 

highly selective vagotomy. The most common drainage 

procedure performed is a pyloroplasty or a 

gastrojejunostomy. Partial gastrostomies are seldom 

performed for benign gastric outlet obstruction (Dada & 

Fuhrman, 2011; Ellis & Ch, 1987; Barksdale et al., 2002; 

Jaka et al., 2013; Khullar, 1996.). 

 

The American Society of Gastrointestinal 

Endoscopy (ASGE) concluded that the etiology of 

gastric outlet obstruction, the length of the stricture, the 

response to endoscopic ballon dilatation and the co-

morbidities of the patient are important factors when 

deciding on what is the best management of patients who 

present with benign gastric outlet obstruction (Jue et al., 

2021).  

 

As there is no current consensus in the 

management of benign gastric outlet obstruction with 

regards to the role of endoscopic treatment of this 

condition, the role of endoscopic ballon dilatation and 

other endoscopic procedures like endoscopic ultrasound 

gastrojejunostomy (EUS-gastrojejunostomy) are 

investigated. The surgical management of benign gastric 

outlet obstruction is investigated, including the role of 

vagotomy, pyloroplasty and gastrojejunostomy. We have 

conducted this review article looking for answers for all 

these factors in the management of benign gastric outlet 

obstruction. We conducted a literature review using 

PUBMED, the Cochrane database of systemic reviews, 

Google scholar and semantic scholar looking for 

randomized control trials, non-randomized trials, 

observational and cohort studies, clinical reviews, 

systemic reviews, and meta-analysis from 1980 to 

2024.The following keywords were used, “gastric outlet 

obstruction”, “pyloric stenosis”, “peptic ulcer disease”, 

“endoscopic ballon dilatation “and “gastrojejunostomy”. 

All articles were in English, and all articles were assessed 

by manual cross referencing of the literature. 

Commentaries, case reports and editorials were excluded 

from this review. Adult male and female patients were 

included in this study and pediatric patients were 

excluded. 

 

Image Ⅰ  

 

 
Image showing the algorithm for treatment of benign gastric outlet obstruction 
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DISCUSSION 
Endoscopic Ballon Dilatation for Benign Gastric 

Outlet Obstruction 

Endoscopic ballon dilatation is a minimally 

invasive endoscopic procedure that is used to treat 

benign gastric outlet obstruction. For patients with 

benign gastric outlet obstruction secondary to peptic 

ulcer disease it is combined with helicobacter pylori 

eradication therapy. The procedure involves passage of 

the ballon over the stricture and inflating the ballon for 1 

to 2 minutes. A series of ballons of various diameters are 

then used and the success of the procedure was 

confirmed by the passage of the endoscope into the 

duodenum. The immediate success rate of endoscopic 

ballon dilatation was 80% to 100% and the main 

complications were perforation and bleeding (Cherian et 

al., 2007; Hamzaoui et al., 2015; Iliklerden et al., 2021; 

Yusuf & Brugge, 2006). The recurrence rate of 

endoscopic ballon dilatation is high with patients who 

have undergone long term follow up with these patients 

requiring surgical intervention. The use of larger ballon 

can decrease the recurrence rate, but they are associated 

with a higher risk of complications like perforation. 

Those patients who were positive for helicobacter pylori 

and underwent eradication therapy were associated with 

fewer complication(Bo Ylan et al., 1999.; Lam et al., 

2004). 

 

Endoscopic ballon dilatation has also been 

shown to be effective in the management of gastric outlet 

obstruction secondary to caustic strictures. It is a good 

alternative form of therapy as it is associated with 

reduced complications like perforation and bleeding. 

However, these patients will require more endoscopic 

dilatation sessions, and the recurrence rate is higher 

when compared to gastric outlet obstruction secondary to 

peptic ulcer disease (Tringali et al., 2019). Patients with 

Non-steroidal anti-inflammatory drug (NSAID) induced 

gastric outlet obstruction can also be treated with 

endoscopic ballon dilatation. These drugs induced 

strictures can affect the pylorus and the duodenal bulb 

and endoscopic ballon dilatation was found to be 

effective in its management (Kochhar et al., 2011). 

 

Kochhar et al., retrospectively assessed the 

efficacy of endoscopic ballon dilatation for the 

management of gastric outlet obstruction and they 

concluded that it was effective for the management of 

benign gastric outlet obstruction secondary to peptic 

ulcer disease and caustic ingestion but not against gastric 

outlet obstruction secondary to chronic pancreatitis 

(Kochhar et al., 2004). Supplementary techniques like 

intralesional steroid injection and endoscopic incision 

have been attempted to improve endoscopic ballon 

dilatation especially in benign gastric outlet obstruction 

secondary to caustic injury, but clinical data is lacking on 

its efficacy(Kochhar, 2010). 

 

Some studies have looked at the long term 

efficacy of endoscopic ballon dilatation for benign 

gastric outlet obstruction and they concluded that an 

average of 1.5 to 3 dilatation sessions are required to 

reduce the recurrence rate and the size of the ballon 

should be 15mm.The immediate short term success rate 

was up to 100% but the relapse rate was high with up to 

30% of patients requiring surgical intervention (Solt et 

al., 2003.; Zare et al., 2019). 

 

Endoscopic Ultrasound Guided Gastroenterostomy 

Endoscopic ultrasound guided 

gastroenterostomy with a lumen apposing metal stent is 

minimally invasive procedure to manage benign gastric 

outlet obstruction. This procedure involves placement of 

a metallic stent to connect the stomach with the distal 

small bowel, effectively bypassing the obstruction. The 

location of the site of obstruction is important when 

deciding on performing this procedure (Storm & Ryou, 

2017; Ziogas et al., 2024). Chen et al., retrospectively 

assessed its efficacy in the management of benign gastric 

outlet obstruction and they concluded that endoscopic 

ultrasound guided gastroenterostomy was a useful form 

of therapy in patients who underwent treatment failure 

from endoscopic ballon dilatation. The duration of stent 

placement and the need for removal are an area of 

concern but the procedure shows minimal morbidity 

when performed by experienced persons (Chen et al., 

2018). 

 

A systemic review and meta-analysis on the 

clinical outcomes of endoscopic ultrasound guided 

gastroenterostomy in the management of benign gastric 

outlet obstruction was conducted by Fan et al., Ten 

studies with 297 patients were included in the study, and 

the clinical success rate was 88% and the complication 

rate was 6.8%. The most common complication was 

bleeding and abdominal pain. This study concluded that 

endoscopic ultrasound guided gastroenterostomy was a 

safe and effective minimally invasive procedure in the 

management of benign gastric outlet obstruction (Fan et 

al., 2020). Another systemic review and meta-analysis 

was conducted by Iqbal et al., on the use of endoscopic 

ultrasound guided management of gastric outlet 

obstruction.12 studies with 285 patients were included in 

this study and the success rate was 90% and the 

complication rate was 9%. This study concluded that 

endoscopic ultrasound guided gastroenterostomy was 

safe and effective in the management of gastric outlet 

obstruction (Iqbal et al., 2020). 

 

Endoscopic ultrasound guided 

gastroenterostomy was compared with surgical 

gastroenterostomy in the management of gastric outlet 

obstruction in a systemic review and meta-analysis by 

Kumar et al., Seven studies with 625 patients were 

included of which 372 underwent endoscopic ultrasound 

guided gastroenterostomy and 253 underwent surgical 

gastroenterostomy. This study concluded that 

endoscopic ultrasound guided gastroenterostomy was 

associated with a shorter procedure time, minimal 

complications rate and earlier recovery when compared 
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with surgical gastroenterostomy. The overall success rate 

was similar between both the procedures with regards to 

the outcome of gastric outlet obstruction (Kumar et al., 

2022).  

 

Surgical Management of Benign Gastric Outlet 

Obstruction 

Surgical management of benign gastric outlet 

obstruction should be considered once there is failure of 

endoscopic therapy. The surgical treatment of peptic 

ulcer disease induced gastric outlet obstruction includes 

an acid suppression procedure and a bypass procedure. 

The common acid suppression procedures include a 

truncal vagotomy, selective vagotomy and a highly 

selective vagotomy. The common bypass procedures that 

are performed include the pyloromyotomy, pyloroplasty 

and gastrojejunostomy. A subtotal or total gastrectomy is 

performed only performed if there are failure of these 

surgical options. The truncal vagotomy is associated with 

complications like diarrhea and pyloric dysfunction, and 

these complications are reduced with the selective and 

highly selective vagotomy (Millat et al., 2000; Miller & 

Schwaitzberg, 2014; Saydi & Todd, 2018). 

 

One of the common drainage procedures that 

are performed is a pyloroplasty, which is included with a 

truncal vagotomy. There are two types of pyloroplasty, 

the Finney and the Heineke-Mikulicz method. The 

Heineke-Mikulicz procedure involves making a linear 

incision on the pylorus and closure of the defect in a 

transverse manner to establish continuity from the 

stomach to the duodenum. The Finney procedure 

involves a horseshoe incision on the antrum to the 

duodenum, and the closure is done transversely (Søreide 

et al., 2006).Gastrojejunostomy is another surgical 

drainage procedure that can be performed for benign 

gastric outlet obstruction. It can be performed as an open 

or laparoscopic procedure and it is associated with better 

long-term outcomes (Papanikolaou & Siersema, 2022). 

 

A retrospective study was conducted by 

Palanivelu et al., on the laparoscopic management of 

complicated peptic ulcer disease. A total of 142 patients 

had undergone a truncal vagotomy with a 

gastrojejunostomy. The average operative time ranged 

from 72hours to 140 hours and the average stay in the 

hospital was 5 days. There were minimal post operative 

morbidity and mortality, and this study showed that 

laparoscopic gastrojejunostomy was a viable option in 

the management of gastric outlet obstruction (Palanivelu 

et al., 2006). Another retrospective study by Zhang et al., 

on the role of laparoscopic gastrojejunostomy for the 

treatment of gastric outlet obstruction concluded that 

there was intraoperative blood, earlier oral intake and 

shorter length of hospital stay. This study showed that 

laparoscopic gastroenterostomy was safe and 

comparable to open gastroenterostomy in the 

management of gastric outlet obstruction (Zhang et al., 

2011). 

 

CONCLUSION 
The management of benign gastric outlet 

obstruction has seen a change over the past decade with 

the introduction of proton pump inhibitors in the 

management of peptic ulcer disease. As peptic ulcer 

disease still accounts as the most common cause of 

benign gastric outlet obstruction, endoscopic 

management in the form of ballon dilatation is the 

primary form of treatment with helicobacter pylori 

eradication therapy. Surgical management is reserved for 

those that have failed endoscopic management and the 

most common surgical procedure is a truncal vagotomy 

followed by a gastroenterostomy. Total and subtotal 

gastrostomies are rarely performed as they are invasive 

and associated with a high morbidity and mortality. 

Endoscopic procedures like endoscopic ultrasound 

gastroenterostomy are slowly being introduced as they 

are minimally invasive and associated with reduced 

morbidity and mortality. With advancement of 

endoscopic therapy, there is a reducing trend in the role 

of open surgery in the management of benign gastric 

outlet obstruction. Surgical therapy will still have a role 

in the management of advanced gastric outlet 

obstruction.  
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