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Objective: This study aims to evaluate the cases treated for 
gastrointestinal obstruction due to bezoar in terms of clinical-radiological-
endoscopic features and treatment methods.

Method: Among the patients treated for acute mechanical intestinal 
obstruction (AMIO) in our hospital between January 2014 and December 
2019, 33 patients with bezoar-related AMIO were included in the study. 
The cases were examined in terms of the presence of comorbidity, 
tomography and endoscopy features, and treatment modalities.

Results: A history of intraabdominal surgery was found in 82% of patients 
(n=27) and a history of upper gastrointestinal surgery in 60% (n=20). DM 
accompanied in 27% of the patients (n=9) and psychiatric disorder in 18% 
(n=6). With computered tomography, gastric dilatation was observed in 9 
patients, jejunal in 9 patients, jejunoileal in 9 patients, and dilatation in all 
bowel segments in 6 patients. Endoscopy was performed in 12 patients; 
9 had peptic ulcers, 3 were normal. Seventeen cases were treated with 
laparotomy, 9 cases with a laparoscopic enterotomy, and 3 cases with 
endoscopic procedures. 4 cases were treated with a Coca-Cola injection 
from a nasogastric catheter, which was successful.

Conclusion: It is difficult to diagnose bezoar-related AMIO with clinical 
findings. Radiological and endoscopic methods are important in 
diagnosis. Although endoscopic methods are also used successfully for 
therapeutic purposes, surgical methods are used in distal locations and 
complicated cases.

Keywords: Acute mechanical intestinal obstruction, bezoar, endoscopy, 
gastrointestinal surgery

Amaç: Bu çalışmada bezoara bağlı gastrointestinal obstrüksiyon 
nedeniyle tedavi edilen olguların klinik-radyolojik-endoskopik özellikler ve 
tedavi yöntemleri açısından değerlendirilmesi amaçlanmıştır.

Yöntem: Ocak 2014-Aralık 2019 tarihleri arasında hastanemizde akut 
mekanik intestinal obstrüksiyon (AMİO) tedavisi gören hastalardan bezoar 
ilişkili AMİO’su olan 33 hasta çalışmaya dahil edildi. Olgular, komorbidite 
varlığı, tomografi ve endoskopi özellikleri ve tedavi modaliteleri açısından 
incelendi.

Bulgular: Hastaların %82’sinde (n=27) intraabdominal cerrahi öyküsü; 
%60’ında üst gastrointestinal cerrahi öyküsü vardı (n=20). DM hastaların 
%27’sine (n=9), psikiyatrik bozukluk hastaların %18’ine (n=6) eşlik 
etmekteydi. Bilgisayarlı tomografi ile 9 hastada mide dilatasyonu, 
9 hastada jejunal, 9 hastada jejunoileal ve 6 hastada tüm bağırsak 
segmentlerinde dilatasyon görüldü. On iki hastaya endoskopi yapıldı; 
9’unda peptik ülser vardı, 3’ü normaldi. On yedi olgu laparotomi, 9 olgu 
laparoskopik enterotomi ve 3 olgu endoskopik işlemlerle tedavi edildi. 
Dört olgu nazogastrik kateterden Coca-Cola enjeksiyonu ile tedavi edildi 
ve başarılı oldu.

Sonuç: Bezoar ilişkili AMİO’su klinik bulgularla teşhis etmek zordur. 
Tanıda radyolojik ve endoskopik yöntemler önemlidir. Endoskopik 
yöntemler de tedavi amaçlı olarak başarıyla kullanılsa da distal bölgelerde 
ve komplike olgularda cerrahi yöntemler kullanılmaktadır.

Anahtar kelimeler: Akut mekanik intestinal obstrüksiyon, bezoar, 
endoskopi, gastrointestinal cerrahi
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Introduction
Acute mechanical intestinal obstructions (AMIO) 

constitute 20% of all emergency abdominal surgical 

procedures (1). In all age groups, the most common 

cause of AMIO is adhesions secondary to abdominal 

surgery, although obstructions due to malignancy should 

be ruled out in older patients (2). Bezoars formed by 

the precipitation of non-digestible materials anywhere 

in the gastrointestinal tract (GIS) are among the rare 

causes of mechanical intestinal obstruction (0.4% to 

4%) (3). They are named in different ways (phytobezoar, 

trichobezoar, pharmacobezoar, lactobezoar) according to 

the component they contain (4,5).

Conditions such as advanced age, DM, hypothyroidism, 

decreased GIS motility, feeding on fiber-poor food, dental 

or psychiatric disorders, not chewing food, vegetarian 

diet, dehydration, gastric emptying dysfunctions, 

and digestive difficulties. Methods such as partial 

gastrectomy, vagotomy, and gastric bypass in obesity 

surgery also increase the risk of developing bezoars (6,7). 

Although the symptoms vary depending on the content 

and localization, they can cause non-specific complaints 

such as epigastric tenderness, abdominal pain, and 

constipation. The most important complication is 

intestinal obstruction. In this case, patients usually 

apply to the emergency room with AMIO symptoms 

such as nausea-vomiting, and abdominal pain. The 

first imaging method to be used in the diagnosis is 

standing upright abdomen X-ray (8). Although it cannot 

be directly displayed with plain radiography, they may 

cause suspicion due to the calcification they contain 

and the air-liquid levels due to the AMIO they cause (9). 

Abdominal tomography (CT) is the most commonly used 

method for AMIO imaging in terms of showing the level, 

degree, and cause of obstruction (10). In the selection of 

the treatment modality, as bezoar provides information 

on localization, the degree of obstruction and dilatation 

is guiding in terms of operation indication and timing as it 

also shows complication findings such as accompanying 

intraabdominal air-fluid (11). Nevertheless, endoscopic 

methods continue to be the preferred method in the 

diagnosis of bezoar as it provides simultaneous treatment 

(12).

In this article, we discussed the series of 33 cases treated 

in our clinic in terms of clinical-radiological-endoscopic 

features and treatment methods due to bezoar, which is a 

rare entity in intestinal obstruction.

Materials and Methods
Patients who were operated on or treated conservatively 
in our hospital between January 2014 and December 
2019 were retrospectively reviewed. Thirty three cases 
with GIS obstruction due to bezoars were included in the 
study. The cases were evaluated in terms of demographic 
features, symptomatology, presence of comorbidity, and 
history of previous abdominal operation. All patients 
underwent standing upright abdominal X-ray and 
abdominal CT examination. Bezoar localization-count 
and additional findings were evaluated through CT. The 
patients were also evaluated in terms of radiological 
imaging and endoscopy findings, treatment methods, 
hospital stay, and morbidity/mortality rates.

Statistical Analysis

Data were presented as mean ± standard deviation (SD). 
As the overall number of cases was relatively small, no 
inferential statistical analysis was undertaken. 

Results
Patients diagnosed with AMIO between January 2014 and 
December 2019 were retrospectively screened. The etiology 
of 33 of 593 patients with AMIO was bezoar. The type in all 
of them was phytobezoar. The age range of the patients 
included in the study was 46-81 years (mean: 68 y). Twenty-
three of the patients were male and 10 were female. The 
interval between the onset of symptoms and admission to 
the hospital ranged from 4 to 10 days (7.4±2.0). Common 
symptoms in all patients were abdominal pain, nausea, and 
vomiting. 27% of patients had DM and 18% had psychiatric 
disorders.

History of intra-abdominal surgery was available in 82% 
of patients (27/33) (11 cases with peptic ulcer operation, 
5 cases with Nissen fundoplication, 1 case with Heller 
myotomy for achalasia, 2 cases with obesity surgery, 
others with appendectomy, cholecystectomy, umbilical 
herniorrhaphy, primary raffia due to perforation) and 60% 
(20/33) had a history of upper GIS operation.

With CT, gastric dilatation was observed in 6 patients, 
jejunal in 14 patients, ileal in 7 patients, and dilatation 
in all small bowel segments in 8 patients. Bezoar could 
only be visualized in 2 patients (two patients with a 
gastric band in the stomach due to obesity surgery) 
(Figure 1). Intra-abdominal free fluid was detected in 2 
patients and pathological intestinal wall thickening in 1 
patient.
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After CT, 12 patients underwent endoscopy. 9 had peptic 
ulcers; 3 of them were normal. Bezoars were seen and 
removed with endoscopy in 3 cases (Figure 2, 3).

Seventeen patients were treated with laparotomy (11 
patients with gastrotomy and/or enterotomy, 4 patients 
with milking, 2 patients with segmental bowel resection), 
9 patients with laparoscopic enterotomy, and 3 patients 
with endoscopic procedures. Pineapple juice was given to 
3 patients after endoscopy. Four cases were treated with a 
carbonated drink with caffeine injection from a nasogastric 
catheter, which was successful.

The length of hospital stay of the patients ranged from 1 to 9 
days (mean ± SD: 5.2±3.0). Thirty patients were discharged 

without any problem. In one case, we removed the 
migrated gastric band and bezoar, anastomosis leak was 
detected on the post-op 5th day. The leak was treated with a 
conservative approach. In another patient who underwent 
laparoscopic enterotomy, intraabdominal infection 
developed. Intra-abdominal abscess was drained with the 
help of a percutaneous catheter. One patient developed 
lung infection. He was treated with antibiotics. Wound 
infection developed in only one patient. No mortality was 
detected in our series.

Details on comorbid diseases, previous abdominal 
surgeries, abdominal CT findings, procedures, and 
complications are shown in Table 1.

Discussion
Previous gastric surgical operations prepare the ground 
for bezoar formation due to the hypomotility and 
hypoacidity they cause. In patients operated on for peptic 
ulcer, vagotomy accompanied by partial gastrectomy 
(antrectomy) has been identified as the most important risk 
factor for bezoar formation (13). Vagotomy decreases gastric 
acidity and interferes with chemical digestion; whereas, 
with antrectomy, mechanical digestion is negatively 
affected (14,15). In a study conducted by Kement et al. 
(14), it was reported that gastric surgery operations were 
the most common predisposing factor in bezoar formation 
with a high rate of 48%. According to Krausz et al.’s (15) and 
Bowden et al.’s (16) studies, these rates vary from 20% to 
93%. In our series, the history of intra-abdominal operation 
was 82%, and the upper GIS operation history was 55%, 
which was in accordance with the literature. Consistent 
with the literature, 33% of these cases were operated due 

Figure 1. Gastric band migrated into the stomach

Figure 2. Bezoar seen on endoscopy Figure 3. View of fragmented bezoar
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Table 1. Preoperative characteristics of patients, treatment, and complications
Case GIS operation 

history
CT findings Gastroscopy Localization Applied operation Complication

1 - Dilated small bowel 
segments

Normal Jejunum Carbonated drink with 
caffeine delivery to the 
nasogastric tube

None

2 Nissen fundoplication Dilated stomach Ulcer in the bulbous, 
reflux esophagitis

Duodenum The bezoar without 
laparotomy-enterotomy was 
disintegrated by hand and 
distal to the ileocecal valve.

None

3 Umbilical hernia Dilated ileal segments 
proximal to the 
middle ileum 

Normal Stomach and 
jejunum

Removal of bezoar by 
laparotomy-Gastrotomy and 
enterotomy

None

4 Cholecystectomy Dilated jejunal 
segments

None Jejunum Laparotomy - bezoar without 
enterotomy was disrupted 
by hand and distal to the 
ileocecal valve

Lung infection

5 Peptic ulcus operation 
(Truncal Vagotomy + 
Billroth 2)

Intraabdominal free 
fluid, dilated small 
bowel segments

 Gastritis Ileum Laparotomy- Removal of 
bezoar by enterotomy

None

6 Peptic ulcus operation 
(Truncal Vagotomy + 
Billroth 2)

Dilated ileal segments 
proximal to the middle 
ileum, intestinal wall 
thickness increase 

Normal Jejunum Laparotomy- Removal of 
bezoar by small bowel 
resection

Wound 
infection

7 Primary therapy due to 
stomach perforation 

Dilated jejunal 
segments

Healed ulcer scar in 
the bulbous

Jejunum Laparotomy- Removal of 
bezoar by enterotomy

None

8 - Dilated stomach 5 cm stomach 
bezoar, ulcer in a 
small curvature 

Stomach Endoscopic bezoar removal None

9 Appendectomy Dilated stomach Pyloric stenosis 
healed ulcer area 
in the bulb, reflux 
esophagitis

Stomach Endoscopic bezoar rupture None

10 Nissen fundoplication 
and cholecystectomy

Dilated ileal segments 
proximal to the 
middle ileum 

None Distal ileum Removal of bezoars by 
laparoscopic-assisted 
enterotomy

None

11 Gastric tape 
implantation due to 
obesity 

Dilated jejunal 
segments bezoar and 
migrate gastric band 
in the small bowel

None Stomach Laparotomy - Removal of 
bezoar by gastrotomy, migrate 
gastric band removal by 
enterotomy

Leak on the 5th 
day from the 
enterotomy 
line wound 
infection

12 Peptic ulcus operation 
(Truncal Vagotomy + 
Billroth 2)

Dilated ileal segments 
proximal to the 
middle ileum

None Ileum Laparotomy- Removal of 
bezoar by enterotomy

None

13 Peptic ulcus operation 
(Truncal Vagotomy + 
Billroth 2)

Dilated jejunal 
segments

None Jejunum Removal of bezoars by 
laparoscopic enterotomy

Intraabdominal 
abscess

14 Peptic ulcus 
operation (subtotal 
gastrectomy RNY 
gastrojejunostomy)

Dilated ileal segments 
proximal to the 
middle ileum

ulcer in the stomach 
fundus, 

Ileum Laparotomy - bezoar without 
enterotomy was disrupted 
by hand and distal to the 
ileocecal valve.

None

15 - Dilated ileal segments 
proximal to the 
middle ileum

None Stomach, ileum Removal of bezoar by 
laparotomy-Gastrotomy and 
enterotomy

None

16 Appendectomy Dilated small bowel 
segments None Ileum

Laparotomy - bezoar without 
enterotomy was disrupted 
by hand and distal to the 
ileocecal valve.

None
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to peptic ulcers. Thanks to the proton pump inhibitors 

commonly used in the treatment of peptic ulcers, these 

rates are significantly reduced. On the other hand, with 

the proliferation of obesity surgery, the increase in gastric 

band, sleeve gastrectomy or gastric bypass operation rates 

also leads to an increase in the incidence of bezoar, since 

it affects both mechanical and chemical digestion (6,7). In 

our study, two patients had gastric band operation due to 

obesity and the bezoar was localized to the small bowel.

One of the most important medical conditions affecting 

intestinal motility is diabetes. Diabetic gastroparesis 

Table 1. Continued
Case GIS operation 

history
CT findings Gastroscopy Localization Applied operation Complication

17 Heller myomtomy- 
door fundoplication

Dilated jejunal 
segments

None Jejunum Removal of bezoars by 
laparoscopic enterotomy

None

18 Gastric tape 
implantation due to 
obesity

Dilated ileal segments 
proximal to the 
middle ileum

None Ileum Removal of bezoars by 
laparoscopic enterotomy

None

19 Peptic ulcus operation 
(Truncal Vagotomy + 
Billroth 2)

Dilated stomach 4 cm stomach 
bezoar, ulcer in a 
small curvature

Stomach Endoscopic bezoar rupture None

20 Peptic ulcus operation 
(Truncal Vagotomy + 
Billroth 2)

Dilated jejunal 
segments

None Jejunum Removal of bezoars by 
laparoscopic enterotomy

None

21 Peptic ulcus peration 
(Truncal Vagotomy + 
Gastrojejunostomy-
Brown anastomosis)

Dilated jejunal 
segments

Ulcer in the bulbous Jejunum Removal of bezoars by 
laparoscopic-assisted 
enterotomy

None

22 Peptic ulcus 
operation (subtotal 
gastrectomy RNY 
gastrojejunostomy)

Dilated small bowel 
segments

Ulcer in the bulbous, 
reflux esophagitis

Ileum Laparotomy- Removal of 
bezoar by enterotomy

None

23 Nissen fundoplication Dilated jejunal 
segments

Recurrent hiatal 
hernia, reflux 
esophagitis

Jejunum Removal of bezoars by 
laparoscopic enterotomy

None

24 Umbilical hernia Dilated small bowel 
segments

None Ileum Carbonated drink with 
caffeine delivery to the 
nasogastric tube

None

25 Appendectomy Dilated stomach and 
jejunal segments

None Jejunum Laparotomy- Removal of 
bezoar by enterotomy

None

26 - Dilated jejunal 
segments

None Jejunum Laparotomy- Removal of 
bezoar by enterotomy

None

27 Nissen fundoplication Dilated jejunal 
segments

Ulcer in the bulbous Jejunum Removal of bezoars by 
laparoscopic enterotomy

None

28 Peptic ulcus operation 
(Truncal Vagotomy + 
Billroth 2)

Dilated jejunal 
segments

None Jejunum Removal of bezoars by 
laparoscopic-assisted 
enterotomy

None

29 Appendectomy Dilated jejunal 
segments

None Jejunum Laparotomy- Removal of 
bezoar by enterotomy

None

30 Nissen fundoplication Dilated small bowel 
segments

Ulcer in the bulbous Ileum Carbonated drink with 
caffeine delivery to the 
nasogastric tube

None

31 - Dilated stomach and 
jejunal segments

None Jejunum Laparotomy- Removal of 
bezoar by enterotomy

None

32 - Dilated small bowel 
segments

None Ileum Carbonated drink with 
caffeine delivery to the 
nasogastric tube

None

33
Peptic ulcus operation 
(Truncal Vagotomy + 
Billroth 2)

Intraabdominal free 
fluid, dilated small 
bowel segments

None Ileum Laparotomy- Removal of 
bezoar by enterotomy None
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develops with the neuropathy caused by many years and 
GIS motility in these cases slows down significantly and 
prepares the ground for bezoar formation. In literature 
studies, the relationship between diabetes and bezoar has 
been well defined (13,17,18). In our series, diabetes rate was 
found to be associated with the development of bezoars at 
a high rate of 27%. Apart from this, psychiatric diseases 
have been reported among frequent etiologies due to both 
changes in eating habits and anticholinergic drugs used in 
treatment slowing the GIS motility (19,20). In our series, 
psychiatric disorders accompanied in 17% of our cases, 
which is compatible with the literature.

Pyloroplasty performed in peptic ulcer surgery generally 
accelerates the migration of bezoars into the small 
intestine (13,14). However, it can also occur primarily in 
conditions such as stricture, diverticulum, and tumor 
that affect the mechanical passage of the small intestine 
(14,21). Additionally, previous intra-abdominal surgical 
operations create brid AMIO and a tendency to intestinal 
bezoar development. They almost always present with the 
symptoms of intestinal obstruction. The majority of the 
intestinal bezoars are located in the distal-terminal ileum, 
50-75 cm of the ileocecal valve, the narrowest segment of the 
small intestine (22). In our cases, the rate of intestinal bezoars 
was higher than gastric bezoars and 80% of these cases 
had a history of GIS operation 82% intraabdominal-60% 
upper GIS). However, contrary to expectations, only 25% of 
intestinal bezoars were located in the distal ileum (13). We 
think that this is due to the fact that adhesions developing 
secondary to previous intraabdominal operations lead to 
more proximal obstruction.

The treatment of bezoars varies according to localization, 
size, the degree of AMIO caused, and complications. 
Chemical solvents such as carbonated drink with caffeine, 
cellulose, acetylcysteine, and endoscopic approaches and 
conservative methods are preferred in the treatment of 
bezoars located in the gastric and proximal intestine (23). 
Endoscopic methods are generally the preferred methods 
since they provide simultaneous diagnosis and treatment 
(13). In the treatment of gastric bezoar, lavage or dissolution, 
fragmentation, and/or retrieval are successful methods that 
can be applied endoscopically. In cases unresponsive to 
these procedures, open or laparoscopic surgical treatments 
can be applied in large-sized or distally located bezoars, 
and complicated AMIO (14). The most common method 
applied surgically is the manual fragmentation of the 
bezoar and milking method towards the cecum (1,2,22). In 
case of failure, bezoar should be removed by enterotomy. In 

the presence of gangrenous intestine, segmental resection-

anastomosis can be performed (1,2). In our series, 12 

patients underwent endoscopic intervention, but only 

3 of them were localized to the stomach endoscopically. 

In other cases, endoscopy was inadequate due to distal 

location, and a surgical operation was needed.

During surgery, the presence of accompanying bezoars 

in different localizations should be investigated because 

in one-third of the cases, there are multiple bezoars (23). 

Laparoscopy is preferred more than open procedures 

because of the shorter length of hospital stay and its being 

more comfortable for patients, but it requires experience 

for the manipulation of dilated and fragile segments. 

Radiological follow-up of the cases is also required after 

treatment, as it may lead to secondary complications (24-

26). Recurrence rates are very low as long as the underlying 

factors are regulated by appropriate prophylactic 

medications that increase motility (1).

Conclusion 
Bezoars should be kept in mind in the differential diagnosis 

of AMIO, especially in the case of concomitant diabetes or 

previous intraabdominal surgery. In its treatment, firstly, 

medical and conservative methods should be tried, and 

surgical options should be used in cases of obvious AMIO 

and complications.
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