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Abstract

Introduction: Gastric bezoars are formed by accumulation of non - digestible material in the stomach. They are found mostly in
patients with delayed gastric emptying or special psychiatric diseases. Therapeutic options are medical dissolution therapy and
endoscopic techniques. Surgery options are kept for refractory or emergency cases.
Case Presentation: We report 2 cases of successful non surgery, endoscopic treatment of huge gastric bezoars, which were refrac-
tory to medical dissolution therapy and conventional endoscopic techniques such as bezoar fragmentation by polypectomy snare,
Basket, Argon Plasma Coagulation device, and different types of foreign body retrieval forceps. In June 2015 and September 2017
in the Namazi hospital (Shiraz University of Medical Sciences, Iran) bezoars fragmentation were conducted successfully by elec-
trohydraulic lithotripsy catheter (Nortech Aoutolith and copy, Northgate technologies, INC.) under direct visualization during the
endoscopy. This instrument is primarily designed to crush urinary tract and bile ducts stones avoiding open surgery. Taking the
advantages of its capabilities, we used electrohydraulic lithotripsy catheter for huge gastric bezoar fragmentation.
Conclusions: In the endoscopic treatment refractory gastric bezoars, electrohydraulic lithotripsy can be used as an excellent alter-
native option to surgery. This technique is safe, feasible, and uncomplicated without any need for surgery.
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1. Introduction

Bezoars are formed by the accumulation of non - di-
gestible material in the GI tract and stomach is the most
common site of bezoar formation (1). The word "Bezoar"
seems to originate from the Persian word "Padzahr" or the
Arabian word "Badzahr", which means antidote (2) since
animal bezoars were used in traditional medicine (3). Gas-
tric bezoar is a rare disease with an incidence rate of 0.7%
to 0.4% among patients who had upper gastrointestinal
endoscopy (4) although bezoars may form in the normal
and healthy individuals, the major risk factors include
gastric motility disorders, diabetic gastropathy, altered GI
anatomy by previous surgery and psychiatric diseases (5).
Bezoars are classified to 5 major subtypes according to
their constituents. Phytobezoars are formed by seeds, skin,
fibers, filaments of fruits and vegetables, as well as other
indigestible components of the plants and vegetables. Ac-
cumulation of some medications such as stool bulking

agents or slow releasing drugs may form Pharmacobe-
zoars. Trichobezoars usually consist of patient’s own hair
in a setting of psychiatric disease called “trichotillomania”
and “trichophagia”. The hair bowel may be extended to
the duodenum and causes Rapunzel syndrome (6) almost
exclusively in young girls. Lactobezoar consists of undi-
gested milk compound and some mucous material. The
condition is rare and reported in milk powder fed infants
(1). Gastric bezoars symptoms include, abdominal disten-
tion, abdominal pain, nausea and vomiting, evidence of
gastric outlet obstruction, gastric ulcer, upper GI bleeding,
and perforation (1, 5, 7). Treatment options include medical
dissolution therapy, either alone or in combination with
endoscopic techniques, and surgery.

Different types of endoscopic instruments are used for
bezoar fragmentation. Polypectomy snares, baskets, Ar-
gon plasma coagulation system, various type of forceps,
bezoaratom (1), and direct injection of Coca - Cola© to the
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bezoar are used for this purpose. Various types of solutions
such as Coca - Cola©, Pepsi - Cola© (8), Cellulase, and Papain
(1) are reported to be successful in the medical therapy of
the bezoars, however, Coca - Cola© is the first choice of med-
ical treatment of the bezoars. Surgery options, laparotomy
or laparoscopy (9), are usually kept for the unresponsive
cases or emergency conditions such as perforation and ob-
struction.

2. Case Presentation

2.1. Case 1

In June 2015, a 35 - year - old male patient with no his-
tory of surgery or pre - existing gastric disease had com-
plaint of early satiety and fullness, endoscopy revealed
huge gastric phytobezoar extending from the proximal
part of the body to the antrum (Figure 1A), several attempts
for dissolution therapy with kiwi fruit juice and Coca -
Cola© ingestion followed by endoscopic techniques such
as using forceps, snare, and direct injection of Coca - Cola©

were unsuccessful. The bezoar was too firm in consis-
tency to be injected in its core and too large to be frag-
mented by the snare. The patient refused the surgery op-
tion and was referred to Namazi hospital endoscopy center
in Shiraz University of Medical Sciences in Iran for coun-
selling. Due to decapitating symptoms, we decided to try
electrohydraulic lithotripsy (Nortech Aoutolith©, North-
gate technologies, INC.), which has been designed for bil-
iary lithotripsy by Spyglass SpyGlass Direct Visualization
System (Boston Scientific, Natick, Massachusetts, USA). Un-
der moderate conscious sedation an endoscopy was done
by Q190 (Olympus Co., Ltd., Tokyo, Japan) gastroscope. EHL
(electrohydraulic lithotripsy) probe was passed through a
needle knife catheter and then the needle knife catheter
was passed through the working channel of the scope to-
ward the stomach, the EHL device power, shot, and fre-
quency were initially set on 20%, 5 per foot - pedal depres-
sion, and 15 per second, respectively. Power on demand was
gradually increased. We kept a safe distance from the stom-
ach wall to avoid collateral damage and to decrease the risk
of gastric wall injury or perforation. The sparks of the EHL
catheter were concentrated on the dome of the bezoar (Fig-
ure 1B). We continued to gimlet the bezoar until a hole was
made in the bezoar (Figure 1C) large and deep enough to
split it into 2 fragments. The endoscopy was repeated every
two weeks for three more sessions and the small remaining
fragments of the bezoar were crushed by the snare. Follow
up endoscopy two months later revealed no bezoar and the
patient had no complaint in the next year.

2.2. Case 2

In September 2017, an 18 - year - old man was referred
to our center with similar complaints as the first case. He
had no history of previous surgery, any medical disease or
psychiatric problem. The patient had large gastric bezoars
which was refractory to conventional treatment and endo-
scopic therapies. The bezoar size was larger than to be en-
trapped and fragmented by snare. According to our experi-
ence with the first case, Bezoar fragmentation was done by
the same technique and devices with successful result and
complete achievement in 3 separate endoscopy sections
with no complication (Figure 2). Follow up endoscopy re-
vealed no bezoar remnant and the patient do not have any
complaint in OPD visits.

Table 1 demonstrates demographic and basic clinical
data of both patients.

3. Discussion

Gastric bezoars are divided to five subtypes; phyto-
bezoars, trichobezoar (hairballs), Pharmacobezoars, lacto-
bezoar, and miscellaneous type (1, 10). Phytobezoars are
found mostly in the patients with prior gastric surgery,
vagotomy, or in the patient with delayed emptying time of
the stomach. Treatment options are dissolution by Coca -
Cola© (11), endoscopic techniques, and surgery.

Different endoscopic instruments and techniques are
used for fragmentation and retrieval of the gastric be-
zoars. Bezoar fragmentation can be performed by basket,
polypectomy snare, Argon Plasma Coagulation devices,
and different types of biopsy forceps (1). Refractory or
emergency cases could be treated by surgery.

There are a few reports for application of electrohy-
draulic lithotripsy in the treatment of gastric bezoars. Elec-
trohydraulic lithotripsy, which is a well - known technique
for fragmentation of urinary system, has recently been
reintroduced with Spyglass SpyGlass Direct Visualization
System (Boston Scientific, Natick, Massachusetts, USA) for
lithotripsy of the biliary stones during ERCP. In our cases
we took advantage of “Through the scope” ability of the
electrohydraulic lithotripsy catheter for fragmentation of
a huge gastric bezoar in which treatment by conventional
modalities was unsuccessful.

3.1. Conclusion

To our knowledge only a few cases of gastric fragmen-
tation by electrohydraulic lithotripsy have been reported
in the literature to date (10, 12-14). Our cases are unique
in successful treatment of extremely large size gastric be-
zoar by using the “Through the scope” property of elec-
trohydraulic lithotripsy catheter. Excellent results show
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Figure 1. Shows Different Steps of Huge Gastric Bezoar Fragmentation by Electrohydraulic Lithotripsy. A: The Dome of the Huge Gastric Bezoar in the Proximal Part of the Body.
B: The Spark of the Ehl (Arrow). C: The Initial Effect of the Ehl on the Bezoar (Arrow Head)

Figure 2. Demonstrates Fragmentation Steps of Huge Gastric Bezoar in the Second Case. A: The Proximal Part of the Huge Gastric Bezoar Which is Located near the Fundus. B:
The Catheter of Ehl Which Was Passed Through a Needle Knife Catheter. C: Initial Fragmentation at the Dome of Bezoar

Table 1. Demographic and Clinical Data of Patients

Age Gender Height
(cm)

Weight
(kg)

Blood
Pressure
(mmHg)

Previous
Abdominal
Surgery

History of
Medical
Disease

History of
Psychiatric
Disease

Known
Gastric
Motility
Disease

Gastric
Outlet

Pathology

Case 1 35 Male 170 70 130/80 No No No No No

Case 2 18 Male 168 60 120/75 No No No No No

that this technique is very helpful in gastric bezoar frag-
mentation, especially when the bezoar size is large, other
therapeutic options failed, and the technique could pre-
vent surgery. In addition, we emphasize the value of this
technique, which until now, has been given little attention.
Although this technique has no complication in our pa-
tients, more patients are needed to identify any possible
complications of this technique.
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