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ABSTRACT

Background/Aims: We aimed to investigate the association of bezoar with endoscopic findings, risk factors for bezoar occurrence, and
the success of endoscopic treatment in a tertiary center.

Materials and Methods: This retrospective study was conducted between January 2012 and December 2015. Overall, 8200 endoscopy
records were examined and 66 patients with bezoar were included in the study.

Results: We enrolled 29 (44 %) female and 37 (56 %) male patients in this study. The mean age of the patients was 63+9.4 years. The
most frequent risk factors were history of gastrointestinal surgery (23%), diabetes mellitus (17 %), trichophagia (9%), and anxiety disor-
der (6%). Gastric ulcer, duodenal ulcer, erosive gastritis, and reflux esophagitis were present in 27%, 11%, 20%, and 23% of the patients,
respectively. While bezoars were most commonly observed in the stomach (70%), the majority of them were phytobezoars (91%). The
mean number of interventions for each patient was 1.5 (range, 1-6). Endoscopy was successful in removing bezoars in 86.5% of the
patients. Among those referred to surgery, seven patients underwent gastrostomy (10.5%); one (1.5%) patient underwent gastroen-
terostomy because of concomitant pyloric stenosis; and one (1.5%) patient underwent fistula repair surgery due to the development of
duodenal fistula caused by bezoar.

Conclusion: The findings of this study indicated that bezoars are more common among subjects with history of gastrointestinal surgery,
diabetes mellitus, or psychiatric disorders; bezoars are closely related to peptic ulcer and reflux esophagitis; and they can be successfully

treated with endoscopy.
Keywords: Phytobezoar, trichobezoar, reflux esophagitis

INTRODUCTION

Bezoars are mass lesions of the gastrointestinal tract,
which are composed of substances such as undigested
food, medication, and hair (1). They are most common-
ly observed in the stomach, although they may also in-
volve the esophagus, duodenum, and other segments of
the bowel (2). Whereas the majority of the patients are
asymptomatic, some patients may present with pain,
early satiety, weight loss, and bloating (3). Esophageal
bezoars generally present with dysphagia, retrosternal
pain, and gastroesophageal reflux (4). Bezoars have clin-
ical importance because they may be associated with
complications such as bleeding, intestinal obstruction,
perforation, and fistulization to adjacent organs or skin
(5-8). Four basic types of bezoars have been defined:
phytobezoar, trichobezoar, pharmacobezoar, and lacto-
bezoar (9).

Various risk factors for the occurrence of bezoars have
been identified (10). History of gastrointestinal surgery
(11), chronic diseases affecting motility such as diabe-
tes mellitus (12), and psychiatric disorders, especially
trichophagia (13), are among the well-established risk
factors. The initial treatment includes elimination of the
causative factor and utilization of substances such as
cola and pineapple juice, which can facilitate the diges-
tion of bezoars (14). However, endoscopic procedures are
generally required for both diagnosis and treatment. It is
possible to treat most bezoars by means of repeated en-
doscopic treatment sessions (15). Nevertheless, surgical
treatment may be required for cases in whom endoscopic
treatment fails (16).

There are several studies in the literature regarding rare
types of bezoars (17, 18), complications of bezoar (19),
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and surgical treatment options (20). There are few stud-
ies about endoscopic treatment of bezoars, success rate
of endoscopic treatment, accompanying endoscopic
findings, and the association of bezoars with gastrointes-
tinal bleeding, esophagitis, and peptic ulcer.

This study was conducted in a tertiary center. We investi-
gated the association of bezoar with endoscopic findings,
the risk factors for the occurrence of bezoar, and the suc-
cess of endoscopic treatment in patients who were detect-
ed to have bezoar on upper gastrointestinal endoscopy.

MATERIALS AND METHODS

This retrospective study was conducted by examining
the files of patients who underwent upper gastrointes-
tinal endoscopy in our gastroenterology clinic between
January 2012 and December 2015. The patients in whom
bezoar was detected on endoscopic examination were
enrolled in the study. Overall, 8200 endoscopy records
were examined and 74 patients with bezoar were detect-
ed. Eight of these patients were excluded from the study
because of lack of clinical data, and the remaining 66 pa-
tients were included in this study.

Using the patients’ medical records, we documented and
recorded the demographic characteristics; risk factors;
number of endoscopic sessions; and location, type, and
size of bezoars for each patient. We used the Los Angeles
classification to assess patients with reflux esophagitis
(21). Mass lesions formed of undigested food remnants
were defined as phytobezoar, while those composed of
hair were defined as trichobezoar. Endoscopic proce-
dures were performed by experienced endoscopists us-
ing a single-channel endoscope (GIF-H260 or GIF-Q260,
Olympus Optical Co., Ltd., Tokyo, Japan). Polypectomy
snare, mouse-tooth forceps, tripod, basket, and/or me-
chanical lithotripsy equipment and overtube were used
to fragment the bezoars. As necessary, 500 mL/day of
pineapple juice was administered to the patients, and this
procedure was repeated before the sessions in resistant
cases. Success in endoscopic treatment was defined as
complete fragmentation and/or extraction of bezoars us-
ing this intervention. The patients with treatment failure
or complications were referred to surgery.

Statistical analysis

Statistical analysis was performed using Statistical Pack-
age for Social Sciences (SPSS) for Windows 20 (IBM
Corp.; Armonk, NY, USA). The normality of distribution of
data was assessed using the Kolmogorov-Smirnov test.
The continuous variables with normal distribution were

presented as meanzstandard deviation values, while
those variables with skewed distribution were expressed
as median (min-max) values. The categorical variables
were denoted with numbers and percentages.

RESULTS

A total of 66 patients, of whom 29 were female (44 %)
and 37 (56%) were male, were enrolled in the study. The
mean age of the patients was 63+9.4 years. The most
common risk factors were history of gastrointestinal sur-
gery in 15 (23%) patients, diabetes mellitus in 11 (17%)
patients, trichophagia in 6 (9%) patients, and anxiety
disorders in 4 (6%) patients. Accompanying endoscop-
ic findings of the patients were gastric ulcer in 18 (27%)
patients, duodenal ulcer in 7 (11%) patients, erosive gas-
tritis in 13 (20%) patients, apical stenosis in 4 (6%) pa-
tients, and reflux esophagitis in 15 (23%) patients. Stage
B reflux esophagitis was present in seven (11%) patients,
while stage C reflux esophagitis was present in eight
(12%) patients. Less common endoscopic findings were
duodenal diverticula in one (1.5%) patient, esophageal
stenosis in one (1.5%) patient, and presence of a foreign
body in the esophagus in one (1.5%) patient. The demo-
graphic characteristics, risk factors, and endoscopic find-
ings of the patients are summarized in Table 1.

Features of bezoars and number of endoscopic sessions
are listed in Table 2. While bezoars were most common-
ly observed in the stomach in 46 (70%) patients, they
were also detected in the duodenum in 8 (12%) patients,
esophagus in 6 (9%) patients, anastomosis line in 5
(7.5%) patients, and in the efferent loop (1.5%) in a pa-
tient with history of stomach surgery. One (1.5%) patient
had bezoars both in the stomach and the duodenum.
Both of the patients with bezoar in the esophagus in our
study had a history of Nissen fundoplication surgery.

Sixty patients had phytobezoar (91%) and six patients
had trichobezoar (9%). All of the patients with trichobe-
zoar in our study had a history of trichophagia. While the
largest-sized bezoar was 10x8 cm in diameter, the one
with the smallest size was 2x2 cm in diameter. The mean
number of interventions for each patient was 1.5 (range,
1-6). A total of 44 patients underwent a single session
(66.5%), while 13, 6, 2, and 1 of the patients underwent
two, three, four, and six sessions, respectively.

The endoscopic success rate, causes of treatment failure,
and applied surgeries are listed in Table 3. Bezoars were
successfully removed with endoscopic intervention in 57
(86.5%) patients. For four patients in whom endoscopic
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Table 1. Patients’ demographic characteristics, risk factors,
and endoscopic findings.

N (%)
Sex (Female/Male) 29 (44)/37 (56)
Age 63+9.4
Risk factors
Gastrointestinal surgery 15 (23)
Stomach 13 (20)
Bilroth 2 gastrectomy 9 (14)
Subtotal gastrectomy 4 (6)
Esophagus (Nissen fundoplication) 2 (3)
Diabetes mellitus 11 (17)
Trichophagia 6 (9)
Anxiety disorders 4 (6)

Endoscopic findings
Gastric ulcer 18 (27)

Duodenal ulcer

Erosive gastritis 13 (20)
Apical stenosis 4 (6)
Reflux esophagitis 15 (23)
Los Angeles Stage B 7 (11)
Los Angeles Stage C 8 (12)
Duodenal diverticula 1(1.5)
Esophageal stenosis 1(1.5)
Foreign body in the esophagus 1(1.5)

treatment failed, repeated endoscopy sessions were per-
formed in order to fragment the trichobezoar. Howev-
er, these four patients were referred to surgery because
endoscopic intervention attempts failed. Another four
patients, who had phytobezoars measuring 7-10 cm in
diameter, underwent three endoscopic intervention ses-
sions with no success. These patients were also referred
to surgery. Another patient was referred to surgery be-
cause of duodenal fistulization. Among the patients re-
ferred to surgery, seven patients underwent gastrostomy
(10.5%); one (1.5%) patient underwent gastroenteros-
tomy because of concomitant pyloric stenosis; and one
(1.5%) patient underwent fistula repair surgery because
of development of duodenal fistula due to bezoar.

DISCUSSION

This study suggests that bezoars are more common
among subjects with history of gastrointestinal surgery,
diabetes mellitus, or psychiatric disorders; they are close-
ly related to erosive diseases such as peptic ulcer and
reflux esophagitis; and they can be successfully treated

Table 2. Features of bezoars and number of endoscopic
sessions.

N (%)

Bezoar locations

Stomach 46 (70)

Duodenum 8 (12)

Esophagus 6 (9)

Anastomosis line 5(7.5)

Efferent loop 1(1.5)

Stomach-duodenum 1(1.5)
Bezoar type

Phytobezoar 60 (91)

Trichobezoar 6 (9)
Bezoar size (mean long side+SD) 5.63+1.64

Bezoar with the smallest size 2x2 cm

Bezoar with the largest size 10x8 cm
Endoscopic session numbers (mean) 1.5 (range, 1-6)

1 44 (66.5)

2 13 (20)

3 6 (9)

4 2 (3)

6 1(1.5)

Table 3. Endoscopic success rate, causes of treatment fail-
ure, and applied surgeries. .

N (%)
57/66 (86.5)

Endoscopic success

Causes of treatment failure

Trichobezoar resistant to endoscopic 4 (6)
interventions
Phytobezoars with 7-10 cm diameters 4 (6)
Complicated with duodenal fistulization 1 (1.5)
Surgery 9 (13.5)
Gastrotomy 7 (10.5)
Gastroenterestomy 1(1.5
Fistula repair surgery 1(1.5)

(duodenal colonic fistula)

with endoscopic interventions. This is one of the most
extensive studies on this subject in the literature. To the
best of our knowledge, this study is the first to suggest
the association of bezoars with esophagitis.

In this study, 8200 endoscopy records were screened and
atotal of 74 (0.09%) patients with bezoar were detected.
In another study in which 49 patients with bezoar were
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included, bezoars were reported to be rare cases and their
rate was 0.068% (22). In the study by Mihai et al. (22), the
mean age of the patients was 58 years, whereas the mean
age of our patients was 63 years. These results indicat-
ed that bezoars occurred in subjects who were relatively
older. In our study, bezoars were more commonly present
in male patients. However, in the study by Iwamuro et al.
(23), the incidence of bezoars was higher in the female
gender (68.4%).

The most common risk factors in our study were history
of gastrointestinal surgery, diabetes mellitus, and psychi-
atric disorders. In the study by Ersan et al. (24), history of
gastrointestinal surgery was present in 47% of the pa-
tients, while the percentage of this risk factor was 57% in
the study by Koulas et al. (25). In the study by Hewitt et al.
(26), the rate of gastrointestinal surgery history was 32%
compared to 23% in our study.

The fact that both of the patients with bezoar in the
esophagus in our study had a history of Nissen fundopli-
cation surgery indicated that this surgical intervention,
which is commonly used in the treatment of hiatal hernia
and reflux esophagitis, set the stage for esophageal be-
zoar. As a matter of fact, the occurrence of esophageal
bezoar after repeated Nissen fundoplication surgeries
was documented in a previous case report (27). Motility
disorders are an important risk factor for esophageal be-
zoars. While there are studies that investigate the associ-
ation between bezoar and motility disorders like achalasia
(28), our study did not include any such cases to support
such an association.

In our study, 17% of the patients had diabetes mellitus.
Patients with long-term history of diabetes are reported
to have gastroparesis at a rate of 5%-12% (29). Diabetic
gastroparesis decreases motility and precipitates bezoar
formation. Furthermore, gastric acid secretion may be re-
duced in patients with diabetes, and this condition may
precipitate bezoar formation (30).

Psychiatric disorders were another important risk fac-
tor for bezoar formation in our study. The association of
trichophagia and phytobezoar (Rapunzel syndrome) has
been previously reported in several studies (31, 32). Like-
wise, the close relationship between trichobezoar and a
history of trichophagia support this association. There
were four patients with generalized anxiety disorder in
our study. Several reports have suggested an association
between generalized anxiety disorder and bezoar forma-
tion (33, 34).

The close relationship between bezoar and peptic ulcer
disease is evident when the endoscopic findings accom-
panying bezoar are considered. In the study by lwamuro
et al. (23), the rate of peptic ulcer was 52.9% as opposed
to 38% in our study. In our opinion, the main reason for
the high rate of peptic ulcer in patients with bezoar may
be the fact that these patients might have a prolonged
exposure to gastric acid because of decreased motility.
Another possible mechanism may be the pressure effect
of the bezoar. Peptic ulcer and reflux esophagitis can be
complications of bezoar due to mucosal pressure ne-
crosis. Another important finding of our study was the
high rate of stage B and C esophagitis (23%) in patients
with bezoar. Esophagitis due to the pressure effect of
esophageal bezoars is an expected finding. However, in
our study, there was a high rate of esophagitis even in
patients with bezoars in the stomach or other locations.
Although concomitance of esophagitis and bezoar was
previously reported in a case series (35), to the best of our
knowledge, our study is the first to indicate an increased
risk for severe esophagitis in patients with bezoars in the
upper gastrointestinal system. The reason for this asso-
ciation might be the precipitation of acid reflux due to
increased gastric pressure because of the bezoar. Anoth-
er possible mechanism underlying esophagitis in patients
with esophageal bezoar might be disruption of structural
integrity or pressure effect of bezoar.

In our study, the most common location of bezoars was
the stomach. Case series in the literature have indicated
similar findings. In the study by Iwamuro et al. (36), the
location of bezoar was the stomach in 29 of 31 patients.
Although bezoars are most commonly observed in the
stomach, unlike in other studies, the rate of esophageal
and duodenal bezoars was 21% in our study. In the study
by Park et al. (37), 32 patients had gastric bezoars while
one patient had an esophageal bezoar and another pa-
tient had a duodenal bezoar. In this study, 13 patients had
bezoars in multiple locations. Whereas the occurrence of
bezoars in multiple locations is a rare condition, there are
rare reports of giant bezoars extending from the stomach
to the duodenum (38), as it was in one of our patients.

The most common bezoar type in our study was phyto-
bezoar. Ersan et al. (24) found a similar rate of phytobe-
zoars (85%) in their study. An average of 1.5 endoscopy
sessions were performed for each patient in our study.
While 66.5% of our patients underwent a single endos-
copy session, the rest (33.5%) of the patients underwent
two or more endoscopy sessions. Similarly, in the study by
Park et al. (37), the mean number of endoscopy sessions
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was 1.5. The rate of patients who underwent multiple en-
doscopy sessions in the study by Park et al. (37) (43%)
was also similar to that in our study.

The success rate of endoscopic intervention in the treat-
ment of bezoar was 86.5% in our study. The success rate
of endoscopic treatment (88.7%) in the study by Mihai et
al. (22) was also similar to ours. Likewise, Park et al. (37)
reported a similar rate of endoscopic treatment success
(89.7%). In nine of our patients, endoscopic treatment
failed, and these patients were referred to surgery. In
four patients, we failed to achieve cure with endoscop-
ic intervention despite repeated endoscopic treatment
attempts and utilization of other methods to facilitate
the treatment. The main reason for failure with endo-
scopic treatment was the size of bezoars, which ranged
between 7 cm and 10 cm. In addition, the endoscopic
interventions failed in four of six patients with trichobe-
zoar. There was no difference between the failed and the
unfailed groups in terms of demographic characteristics
like age, size, and history. The considerable difference
between the success rate of endoscopic interventions in
phytobezoars (>90%) and trichobezoars (approximately
30%) suggests that trichobezoars are resistant to endo-
scopic treatment. A literature search indicated that sur-
gical treatment is preferred over endoscopic treatment
in patients with trichobezoar (39). Kajal et al. (40) sug-
gested that the major treatment option for cases with
trichobezoar is surgery because of late presentation of
these patients. It is also emphasized that prevention of
recurrence requires concomitant treatment of psychiat-
ric disorders such as trichophagia in these patients. With
these results and in the light of the findings in the liter-
ature, we can affirm that trichobezoars are much more
resistant to endoscopic treatment than phytobezoars
because of the late presentation and additional psychi-
atric disorders and that early surgery must be considered.
Furthermore, large phytobezoars resistant to endoscopic
treatment or complicated bezoars with fistulization must
be considered for early surgery.

Surgical treatment of bezoars are quite successful. In
the study by Park et al. (37), the success rate for surgical
treatment was 98%. However, previous reports have in-
dicated that surgical treatment is associated with various
rates of morbidity and mortality (25, 41). Although en-
doscopic treatment is prolonged and repeated sessions
might be required for successful treatment of bezoars,
endoscopic treatment is still the initial option of choice
because of the aforementioned complications of surgery.
Among our patients referred to surgery, seven underwent

gastrostomy while one had gastroenterostomy and an-
other one underwent fistula repair. In the study by Park
et al. (37), the patients were treated with similar surgical
interventions. In the study by Ersan et al. (24), 16 patients
underwent gastrostomy and three patients underwent
gastroenterostomy.

The main limitation of our study is the retrospective de-
sign. The treatment success in our study might have been
influenced by the fact that dissolvers like cola and pine-
apple juice were used optionally, because of the retro-
spective design. However, the high rate of success (86%)
despite optional utilization of adjunctive therapies indi-
cates the effectiveness of endoscopic treatment.

In conclusion, gastric bezoars were rare and more com-
monly present in males and occurred in those who were
relatively older. Phytobezoar was the most common bezoar
type and was located primarily in the stomach. The find-
ings of this study indicated that bezoars are more common
among subjects with history of gastrointestinal surgery, di-
abetes mellitus, or psychiatric disorders. Gastric ulcer and
reflux esophagitis were the most common complications.

In a majority of the patients, bezoars can be successfully
treated using endoscopic measures; thus, these patients
would be saved from the risks of surgery.
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