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Abstract
Benign pyloric stenosis and gastric outlet obstruction are most commonly caused by peptic ulcer disease. 

Endoscopic balloon dilation of benign gastric outlet obstruction is a safe, successful, cost-effective, long-

lasting alternative to surgery and should be the first-line therapy. Patients with recurrent or intractable 

symptoms of gastric outlet obstruction, despite multiple attempts at endoscopic dilation, should be consid-

ered for surgical intervention. Copyright © 2010 S. Karger AG, Basel

Peptic ulcer disease is the major cause of benign gastroduodenal obstruction or gastric outlet 

obstruction in the adult population. Endoscopic therapy of gastrointestinal strictures has become 

the first line of therapy in the majority of patients thanks to the advances in endoscopic tech-

niques and the introduction of ‘through-the-scope’ balloon-dilating catheters [1]. Success rates 

of 80 and 100% have been achieved without complications. Nevertheless, potential complica-

tions such as bleeding and perforation should not be ignored [2, 3]. Endoscopic balloon dilation 

(EBD) has been widely used for peptic ulcer disease; it is also useful for caustic-induced gastric 

outlet obstruction [4], for postsurgical stenosis [5] and for strictures related to Crohn’s disease 

[6, 7]. These cases usually require more dilations than ulcer-related strictures [4].

Procedural Aspects

The patient is asked to fast for at least 8–12 h prior to the procedure. In case of severe outlet 

obstruction, the patient’s diet should be restricted to liquids at least 24 h before the procedure [1].

Upper endoscopy under conscious sedation is recommended. The stomach and pyloric chan-

nel should be carefully examined for the presence of ulcer disease, and biopsy specimens are 

needed for the study of Helicobacter pylori infection. If active ulceration is seen in the pylorus or 

in the duodenal bulb and always if H. pylori is present, we indicate a medical treatment with PPI 

and antibiotics prior to dilation. The degree of the pyloric stenosis can be assessed by measur-

ing its luminal diameter in reference to the outer diameter of the endoscope and by the ability 

to advance the endoscope through the stricture into the distal duodenum. This may help to 

choose the initial size of the dilator to be used. Slim (5.9 mm outer diameter) and super-slim (4.9 

mm) endoscopes (Olympus GIF-XP160 and GIF N180 respectively) are extremely useful to go 
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through the stricture, allowing the endoscopist to study the length of the stricture, to examine 

the duodenum and also to introduce easily the guidewire into the distal part of the duodenum 

(fig. 1). The most commonly balloon dilators used are the controlled radial expansion wire-

guided balloon dilators (Boston Scientific Corp., Natick, Mass., USA). These balloons have a 

Fig. 1. Endoscopic view with a slim endoscope 

with the guidewire introduced into the distal part 

of the duodenum. 

Fig. 2. Endoscopic view of pyloric stenosis.

Fig. 3. Endoscopic view of an inflated through-the-

scope balloon catheter properly positioned in a 

pyloric stricture.

Fig. 4. Endoscopic view of pyloric stenosis immedi-

ately after successful dilation.

Fig. 5. Endoscopic view of a duodenal perforation 

immediately after pyloric dilation.
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flexible tip that minimizes the risk of perforation and they are able to deliver three distinct pres-

sure-controlled diameters with a high degree of radial vector force at any given pressure.

Apply silicone spray to the balloon and gently rub over the entire balloon surface to ensure 

uniform coverage. Advance the balloon catheter into the scope using short, 2- to 3-cm move-

ments. A guidewire is used to advance the balloon, enhancing its placement. It is possible to use 

a common guidewire and place it under endoscopic guidance with a slim or super-slim endo-

scope. Another option is to use a wire-guided balloon dilator. Once the balloon is positioned 

across the stricture, it is inflated with either sterile water or sterile saline by using a pressure gun, 

up to the pressure recommended by the manufacturer to achieve the desired diameter. This pro-

cedure is usually performed under direct endoscopic visualization (fig. 2–4), although in some 

cases it can also be performed under fluoroscopic guidance [6]. In this case, sterile saline mixed 

with a contrast agent is used. The balloon diameter should be selected by the clinical condition 

of the patient and by the endoscopic appearance of the stricture. The procedure is repeated in 

1–2 weeks, until outlet obstruction symptoms disappear.

Studies about gastric outlet obstruction of peptic origin show a response from as low as 16% 

[8] to as high 88% [9], with disappearance of all the associated lesions, as reflux esophagitis and 

gastric ulcers [9]. Recent reports suggest that endoscopic therapy combined with H. pylori eradi-

cation can provide sustained relief in such patients [10–12] and there have been reports of reso-

lution of gastric outlet obstruction after eradication of the infection [1]. In corrosive induced 

pyloric stenosis, intralesional steroid injections combined with EBD can be an effective treat-

ment [13]. Cost comparisons suggest that the surgical approach to gastric outlet obstruction, 

with vagotomy and pyloroplasty, is approximately 10-fold higher compared with endoscopic 

treatment [14].

Limitations and Complications

EBD for benign pyloric stenosis is usually effective and offers symptom relief in the majority 

of patients, however treatment failure occurs in a small group of patients [1]. Perng et al. [15] 

prospectively studied 42 patients with benign gastric outlet obstruction who underwent EBD 

in order to identify factors that predict failure of endoscopic therapy. The only statistically sig-

nificant prognostic factor was the need for more than two courses of balloon dilation in order 

to achieve symptom relief [15]. In another study, duration of endoscopic treatment (<1 vs. >1 

year) and number of dilatations (<3 vs. >3) were statistically significant prognostic factors that 

predicted the need for surgery [16]. Complications of EBD include perforation and bleeding. 

Perforation complicates the procedure in 0–12% of patients [4, 6, 9]. The incidence of perfora-

tion seems to be related to the diameter of the balloon used, increasing after 16 mm dilation [6, 

12]. 15 mm may be the optimal size for dilation of a strictured gastric outlet [17].

Postprocedure Care

Following dilation, as after every endoscopic dilation of the GI tract, we recommend to explore 

endoscopically the dilated stenosis in order to see the lesion and diagnose possible complica-

tions, such as bleeding or perforation (fig. 5). If bleeding is present, we will try to see clearly the 

lesion and will treat endoscopically if possible. If perforation is present, its management depends 
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on the size of the hole. If it is small it could be possible to close the hole with hemoclips [18] and 

in some cases with the combined use of hemoclips and endoloops [19]. If the perforation is too 

big it is better to go to surgery.

After the procedure the patient is monitored for signs and symptoms of perforation and 

bleeding. Afterwards the patients are allowed to take clear liquids and the diet is advanced to 

a regular diet as tolerated. In case of active H. pylori infection, appropriate antimicrobial and 

acid-suppressive therapy should be administered [1]. If dilation fails, symptoms frequently 

recur, or perforation occurs, surgery can be performed without compromising patient out-

comes [17].

Tricks

These include the following: (1) The use a slim endoscope to: (i) see the whole stenosis, (ii) 

pass to the second part of the duodenum, and (iii) easily pass the guidewire. (2) If H. pylori 

infection is present, previous treatment of the infection is highly recommended. (3) Do not use 

dilators >16 mm in order to avoid the risk of perforation. (4) Finally, explore endoscopically the 

treated stenosis immediately after finishing the dilation in order to diagnose without delay pos-

sible complications.
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