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Abstract

BACKGROUND

Gastric bezoars are masses of indigestible material that accumulate in the
stomach, causing nausea, abdominal pain, and vomiting. Persimmon bezoars
(diospyrobezoars), which comprise tannins and fibers from persimmons, are
relatively rare but may cause significant gastric complications, including gastric
outlet obstruction or ileus. Although computed tomography (CT) is a useful ima-
ging tool, diagnosing bezoars can be challenging because their density is similar
to that of food debris and gastric content.

CASE SUMMARY

Here, we report the case of a 72-year-old woman with a persimmon bezoar that
was diagnosed using serial CT imaging and confirmed by endoscopy. CT perfor-
med over several months revealed changes in the internal structure and density of
the bezoar, suggesting progressive hardening. The patient had a history of a par-
tial gastrectomy and excessive persimmon consumption, both of which are risk
factors for bezoar formation. Endoscopic fragmentation of the bezoar successfully
resolved symptoms.

CONCLUSION

Gastric bezoars, particularly persimmon bezoars, present diagnostic challenges
because of their variable imaging characteristics. Serial CT can document tem-
poral changes in bezoar density, potentially reflecting changes in hardness. Early
diagnosis and endoscopic treatment are essential for effective management,
particularly in patients with predisposing factors. This case underscores the im-
portance of considering bezoars in the differential diagnosis of gastric masses, and
highlights the value of CT for monitoring changes in bezoar characteristics over
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time.
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Core Tip: Gastric bezoars, particularly persimmon bezoars, are rare but significant clinical entities that can lead to complic-
ations such as gastric outlet obstruction and ileus. Diagnosis can be challenging because they often appear similar to food
debris on imaging. Serial computed tomography can be used to document temporal changes in the internal structure and
density of bezoars, reflecting their progressive hardening over time. Early recognition and endoscopic fragmentation remain
the most effective management strategies, particularly in patients with predisposing factors such as prior gastric surgery or
excessive persimmon consumption.
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INTRODUCTION

Gastric bezoars are conglomerates of indigestible materials that accumulate in the stomach, leading to abdominal pain,
bloating, nausea, and vomiting. Among the various types of bezoars, persimmon bezoars, or diospyrobezoars, are
relatively rare and primarily comprise tannins and fibers found in persimmons. These substances can polymerize into a
solid mass in the acidic gastric environment, particularly in individuals with predisposing factors, such as prior gastric
surgery, delayed gastric emptying, and excessive persimmon consumption[1-5]. Diospyrobezoars are more prevalent in
regions where persimmons are widely consumed, and pose a unique diagnostic challenge because of their nonspecific
presentation[5].

Computed tomography (CT) plays a significant role in identifying gastric bezoars; however, the density of bezoars
often resembles that of food debris or gastric contents, making them difficult to detect[6-10]. Misinterpretation of CT
findings can delay the diagnosis and treatment of gastric bezoars, leading to complications, such as obstruction of the
gastric outlet or migration to the small intestine, thereby causing ileus[11-13]. Serial imaging studies are rarely performed
in the case of bezoars; as such, there is a limited understanding of the temporal changes in their physical properties over
time, such as density and internal structure.

This report presents a unique case of a persimmon bezoar, focusing on serial CT findings that documented changes in
the internal structure and density of the bezoar over time. These findings provide insights into the natural history of
bezoars and suggest potential correlations between their imaging characteristics and physical properties. Additionally,
this report emphasizes the importance of clinical context and dietary history in diagnosing and managing bezoars
effectively.

CASE PRESENTATION

Chief complaints
A 72-year-old Japanese woman presenting with intermittent abdominal bloating and vomiting was referred to our
hospital.

History of present illness

The patient had undergone a pylorus-preserving gastrectomy for gastric cancer and right oophorectomy at 43 years of
age. At the age of 66 years, the patient was diagnosed with advanced colon cancer. Chemotherapy was initiated but
discontinued after four courses because of adverse effects, and the patient subsequently declined further chemotherapy.
As tumor shrinkage was achieved with treatment, the patient underwent right hemicolectomy for the ascending colon
cancer, which included resection of the small intestine, ovary, and peritoneum, owing to tumor invasion. Due to
intolerance to preoperative chemotherapy, the patient refused postoperative chemotherapy. The patient requested CT
scans every three months, and no recurrence was noted after surgery.

The patient experienced abdominal fullness after meals and occasional vomiting from ingested food. However, because
the symptoms were intermittent, the patient refused to take any medication. Seven months after symptom onset, she
developed gastric obstruction, which made eating difficult, and she passed black stools for approximately 10 days.
Following the onset of abdominal symptoms, the patient continued to undergo CT scans every three months to monitor
for colorectal cancer recurrence, and the radiologist reported no notable abnormalities or signs of recurrence at the time of
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imaging. She visited her primary care physician, who prescribed mosapride, famotidine, and Clostridium butyricum
tablets, which partially relieved the symptoms. Nine months after the onset of the abdominal symptoms, the patient
visited our hospital upon request. No endoscopic examinations were performed between abdominal symptom onset and
her visit to our hospital.

At the time of her visit to our hospital, she was taking mosapride, famotidine, and Clostridium butyricum tablets. The
patient was 150 cm tall and weighed 41 kg, resulting in a body mass index of approximately 18.2.

History of past illness

As previously described, the patient underwent a pylorus-preserving gastrectomy for gastric cancer and right
oophorectomy at the age of 43 years. At 66 years of age, the patient underwent right hemicolectomy, including resection
of the small intestine, ovary, and peritoneum, for advanced ascending colon cancer.

Personal and family history
The patient had no history of alcohol consumption or smoking, and no family history of malignancies or gastrointestinal
diseases.

Physical examination
Physical examination revealed multiple scars on her abdomen from previous surgeries for gastric and colon cancers. Her
abdomen was soft and flat without palpable masses or signs of peripheral lymphadenopathy.

Laboratory examinations

Laboratory tests at her initial visit showed anemia, with a red blood cell count of 3.3 x 10°/ pL, hemoglobin concentration
of 10.7 g/dL, and hematocrit of 34.8%. Decreased levels of total protein (6.2 g/dL) and albumin (3.9 g/dL) were observed,
along with increased levels of aspartate aminotransferase (45 U/L), alanine aminotransferase (43 U/L), gamma-glutamyl
transpeptidase (66 U/L), lactate dehydrogenase [267 U/L (normal range: 124-222 U/L)], blood urea nitrogen (22.6 mg/
dL), and creatinine (1.24 mg/dL). We considered her anemia, hypoalbuminemia, mild elevation of liver enzyme levels,
and impaired renal function to be primarily attributable to malnutrition and dehydration resulting from insufficient oral
intake. The carcinoembryonic antigen level was elevated to 9.76 ng/mL (normal range: 0-5 ng/mL), although it had
fluctuated within this range over the past year. Cancer antigen 19-9 and other biochemical parameters were within
normal limits.

Imaging examinations

Although medication from the patient’s primary care physician partially relieved her symptoms, we performed
esophagogastroduodenoscopy to further evaluate gastric obstruction and the passage of black stools. Esophago-
gastroduodenoscopy revealed an elongated black gastric bezoar, approximately 10 cm in length, within the stomach
(Figure TA). A review of the patient’s dietary history revealed that she had consumed 4-5 persimmons daily for two
weeks, approximately 10 months before presentation. Infrared spectrometry of the bezoar fragments showed a > 98%
similarity to the spectra of the persimmon extracts (Figure 1B). Therefore, a definitive diagnosis of persimmon bezoar was
established.

The gastric bezoar was not identified on previous CT scans, even according to the radiologist’s interpretation. Upon
reviewing the CT images obtained 12 months previously, no abnormalities were observed in the stomach (Figure 2A).
However, a spherical lesion was observed within the stomach on CT performed nine months previously (Figure 2B,
arrow). This lesion persisted on CT for six months, with changes observed in its internal structure (Figure 2C, arrows).

FINAL DIAGNOSIS

Based on the findings of esophagogastroduodenoscopy and infrared spectrometry of the bezoar fragments, the patient
was diagnosed with a persimmon bezoar.

TREATMENT

Endoscopic fragmentation of the gastric bezoar was performed using alligator forceps (Figure 1C). The procedure was
completed in 2.5 hours, during which the bezoar was fragmented into as many small pieces as possible (Figure 1D).
Because the patient requested no sedation, an overtube was not used; therefore, repeated insertion and withdrawal of the
endoscope were avoided, and bezoar fragment retrieval was not performed using a net device.

OUTCOME AND FOLLOW-UP

On the following day, follow-up esophagogastroduodenoscopy confirmed complete clearance of the bezoar fragments.
The patient’s symptoms resolved completely and no recurrence was observed during subsequent monitoring.
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Figure 1 Endoscopic findings and treatment of persimmon bezoar. A: Esophagogastroduodenoscopy showing an elongated, black gastric bezoar
approximately 10 cm in length; B: Infrared spectrometry of the bezoar fragments revealing a > 98% similarity to the spectra of persimmon extracts, confirming the
diagnosis of persimmon bezoar; C: Endoscopic fragmentation of the bezoar using alligator forceps; D: Bezoar fragments after successful fragmentation. The
procedure was completed in 2.5 hours.

DISCUSSION

When a mass lesion is detected in the stomach, differential diagnoses typically include neoplastic lesions such as gastric
cancer, lymphoma, metastatic tumors, and gastrointestinal stromal tumors, as well as other conditions such as hyper-
plastic polyps and inflammatory pseudotumors[14-16]. In the present case, a spherical mass-like lesion suddenly
appeared in the stomach. Initial CT revealed that the lesion contained air (Figure 1B); however, after three months, the
lesion had changed to a homogeneous isodensity (Figure 1C). This finding was inconsistent with those mentioned above
and suggested the possibility of a gastric bezoar[1,10].

The patient consumed 4-5 persimmons daily for two weeks, after which a gastric bezoar was detected on CT.
Persimmon bezoars, also known as diospyrobezoars, are phytobezoars formed by the ingestion of persimmons[2-4].
Predisposing risk factors include prior gastric surgery such as partial gastrectomy, vagotomy, and pyloroplasty, as well
as being an older adult or having diabetes[6,7,17,18]. These conditions result in reduced gastric acidity and delayed
gastric emptying, which increase the likelihood of bezoar formation. Bezoars can cause abdominal pain, nausea, and
vomiting, and obstruct the gastric outlets[19-21]. In some cases, mechanical irritation of the gastric mucosa by bezoars led
to the formation of gastric ulcers[5,10], and in other cases, bezoars migrated to the small intestine, causing ileus[11-13].
The patient had a history of excessive persimmon consumption and partial gastrectomy, both of which are risk factors for
gastric bezoar formation. Esophagogastroduodenoscopy revealed no gastric ulcers; however, an episode of black stool
occurred two months earlier, possibly due to mucosal injury caused by the bezoar.

Infrared spectroscopy is a valuable tool for identifying the components of gastric bezoars[5]. It has been widely used to
analyze urinary stones and to provide detailed information on their composition. Similarly, infrared spectroscopy can be
applied to gastric bezoars to determine their constituent substances. By identifying the components of gastric bezoars,
this technique aids in understanding their formation and contributes to the development of preventive strategies. Early
identification and analysis of bezoar composition can lead to better management and potentially reduce the recurrence of
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Figure 2 Computed tomography imaging of persimmon bezoar over time. A: Computed tomography (CT) image obtained 12 months prior to
presentation showing no visible abnormality in the stomach; B: CT image obtained nine months prior showing a spherical lesion (arrow) within the stomach,
suggestive of a gastric bezoar; C: CT image obtained six months prior showing the bezoar's internal structure and density changes, with the lesion becoming more
homogeneous (arrows).

bezoars in at-risk patients. In the present case, infrared spectroscopy led to a definitive diagnosis of a persimmon bezoar.
We believe that the recurrence of gastric bezoars can be prevented by advising patients to avoid persimmon
consumption.

Bezoars can be difficult to detect using CT because their density is often similar to that of the surrounding gastric
contents and soft tissues[6-10]. This is particularly true for phytobezoars, which have a density similar to that of food
residue and gastric fluid, making them challenging to identify using imaging techniques. Therefore, additional diagnostic
methods, such as endoscopy, are required. A previous study revealed that although eight of nine patients underwent CT
before endoscopy, the bezoars were mistaken for food debris on CT findings and were overlooked[10]. The bezoar in this
patient appeared on CT imaging but was not recognized as an abnormal finding. An interesting aspect of this case is that
CT was performed every few months before and after the gastric bezoar formed. A CT scan performed after bezoar
formation revealed a spherical mass containing air. However, three months later, the air within the bezoar was no longer
visible, and the density became uniform. This suggests that the internal structure of gastric bezoars changes over time.
Although there is no method for assessing changes in bezoar hardness over time, bezoars can become harder as time
passes after their initial formation.

CONCLUSION

This case illustrates the temporal changes in gastric bezoars observed on CT and highlights the importance of correlating
imaging findings with clinical history and dietary habits. Early recognition and timely endoscopic treatment are crucial
for successful management of gastric bezoars, particularly in patients with predisposing risk factors. Notably, changes in
the internal density of the bezoar observed on serial CT scans may reflect progressive hardening of the bezoar over time,
providing valuable insights into its natural course.
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