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Abstract

Phytobezoar, a concretion of indigestible fibers derived from ingested vegetables and fruits,
is the most common type of bezoar. Diospyrobezoar is a subtype of phytobezoar formed
after excessive intake of persimmons (Diospyros kaki). We report the case of a diabetic man
with a 5-day history of abdominal pain after massive ingestion of persimmons who
developed signs of complicated small bowel obstruction. The patient had a previous history
of Billroth Il hemigastrectomy associated with truncal vagotomy to treat a chronic duodenal
ulcer 14 years earlier. Since intestinal obstruction was suspected, he underwent emergency
laparotomy that revealed an ileal obstruction with small bowel perforation and local
peritonitis due to a phytobezoar that was impacted 15 cm above the ileocecal valve. After
segmental intestinal resection, the patient had a good recovery and was discharged on the
6th postoperative day. This report provides evidence that diospyrobezoar should be
considered as a possible cause of small bowel obstruction in patients who have previously
undergone gastric surgery.

Introduction

Bezoars are concretions or hard masses of foreign matter that are found in the
gastrointestinal tract. The word ‘bezoar’ derives either from the Arabic term ‘badzehr’
or the Persian word ‘padzahr’, both of which denote counterpoison or antidote [1].
This condition was described for the first time during the autopsy of a patient who
died from gastric perforation and peritonitis [2]. The presence of a bezoar in the
gastrointestinal tract is rare, with an estimated incidence of <1% in the general
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population |3, 4]. Bezoars can be classified into four principal types according to their
main constituents: trichobezoars, lactobezoars, pharmacobezoars and phytobezoars

[5].

Phytobezoars are the most common type of bezoars found in the alimentary
tract and are formed of food fibers indigestible by humans (cellulose, hemicellulose,
lignin and fruit tannins) frequently founded in grape skin, pineapple, prune and
persimmons (Diospyros kaki) [6-8]. They more frequently occur in patients who
have dentition problems, impaired digestion, patients subjected to gastric surgery or
with clinical conditions that delay gastric emptying [8]. Other predisposing factors
are overindulgent ingestion of high-fiber foods, abnormal chewing and diminished
gastric secretion, neuropathy in diabetic patients, hypothyroidism and myotonic
dystrophy. Phytobezoar causing small bowel obstruction in patients with previous
gastric surgery is well known as a late complication, although very rare. The incidence
of postgastrectomy bezoar ranges between 5 and 12% and phytobezoars represents
the 5th most common cause of acute small bowel obstruction accounting for only
0.4-4.8% of all cases of intestinal obstruction [9, 10].

Diospyrobezoars are a phytobezoar subtype formed after massive ingestion of
persimmons [11]. They are formed by the agglutination of the tannins in the skin
of the fruit that forms a glue-like coagulum after contact with dilute acid in the
stomach [3, 11, 12]. Although diospyrobezoar is one of the most common subtypes
of phytobezoar, its true incidence remains unknown. In a careful review of the
PubMed/Medline database, to the best of our knowledge, less than 90 cases have
been well documented in the worldwide literature.

The aim of this study is to report a rare case of intestinal obstruction caused by
massive ingestion of persimmons in a patient who had undergone hemigastrectomy
and associated truncal vagotomy to treat a chronic duodenal ulcer 14 years earlier, and
to discuss the main aspects related to symptoms, diagnosis and treatment.

Case Report

A 66-year-old diabetic man was referred to our center for further management of an intestinal
obstruction. He presented with a 5-day history of abdominal pain associated with nausea and
abdominal distension, which was worst with food ingestion. His bowel habits were mildly altered, but
there was no history of blood per rectum. He denied any loss of weight or appetite. His past surgical
history consisted of a Billroth II partial hemigastrectomy associated with a truncal vagotomy to treat a
chronic duodenal ulcer 14 years earlier. During admission, the patient’s pain increased in intensity
and was accompanied by stasis, vomiting as well as cessation of flatus and bowel movements. He also
had a 6-day history of excessive persimmon ingestion. On physical examination, the patient was
dehydrated with a blood pressure of 100/90 mm Hg and a heart rate of 120 beats/min. His abdomen
was distended and painful on diffuse palpation with signs of peritoneal irritation. Bowel sounds were
sluggish, and rectal examination revealed an empty rectum with no palpable mass. Abnormal
laboratory values included a white blood cell count of 13.3 x 103 cells/pl, a glucose level of 190 mg/dl,
aurea level of 225 mg/dl and a creatinine level of 3.5 mg/dl. A radiograph of the abdomen revealed
two significantly dilated small bowel loops with gas-fluid levels and fold thickening in the left side of
the abdomen. A clinical diagnosis of intestinal obstruction was then made based on the radiologic
findings.

After the fluid and electrolyte disturbances had been corrected, an exploratory laparotomy was
performed which revealed severe adhesive disease that required extensive lysis of adhesions. His
jejunum and ileum were dilated and hypertrophied, and a cylindrical bezoar was found 15 cm from
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the ileocecal valve. At the site of bezoar impaction, a 3 mm bowel perforation with drainage of
intestinal contents and focal peritonitis was identified (fig. 1). A resection of 15 cm of small bowel
above the ileocecal valve was performed, which removed the entire area containing the phytobezoar
and perforation. Intestinal transit was reconstituted by a single-layer end-to-end ileoileal anastomosis
with monofilament absorbable stitches. Inside the removed intestinal segment, a brownish
phytobezoar measuring 12 x 5 cm and weighing 40 g was identified (fig. 2).

At the surface of the ileal mucosa, it was possible to identify a large, deep ulceration that was
3 cm in diameter and surrounded the site of the perforation. The pathology report for the operative
specimen was degenerate vegetable matter and a benign ischemic ileal ulcer associated with
peritonitis. The postoperative period was uneventful; the patient was started on nourishing fluid and
a soft diet and was discharged 6 days later. After 1 year, he was found to be well during a follow-up
surgical clinic visit, and he was properly oriented with respect to the risks of eating fruits and
vegetables capable of forming phytobezoars.

Discussion

Bezoars are composed of ingested foreign materials that accumulate within
the gastrointestinal tract [7]. They are named according to the substance of which
they are composed. The common types of bezoars are as follows: phytobezoars
(indigestible food fibers), pharmacobezoars (composed of undigested medications),
trichobezoars (composed of hair and most commonly found in young women affected
by trichotillomania), tricholithobezoars (composed of hair and bile salts), lactobezoars
(composed of ingested milk), and foreign body bezoars (composed of chewing gum,
drugs, coins and other types of iron or plastic materials) [5, 6, 13, 14]. Phytobezoars are
the most common type; they are composed of vegetable matter and contain a large
amount of indigestible fibers such as cellulose, hemicellulose, lignin and fruit tannins

[4].

Reports of bezoars causing obstruction of the gastrointestinal tract can be found
dating back to the late 18th century [15]. Phytobezoars causing obstruction of the small
intestine after gastrectomy was first reported by Seifert in 1930, and since then, an
increasing number of cases have been described. The true incidence of intestinal
obstruction caused by phytobezoars is still not well understood. In 2010 Yakan et al.
[12], studying 432 cases of small bowel obstruction treated within 10 years, found that
only 14 cases (3.2%) were caused by phytobezoars. A recent meta-analysis of
19 studies published between 1994 and 2005 showed that out of 996 cases of acute
small bowel obstruction, 8 were due to a bezoar of the small bowel (0.8% of all
etiologies). This makes bezoars the fifth most frequent cause of acute small bowel
obstructions after adhesion (83.2%), external hernia (3.1%), malignancy (2.9%) and
internal hernia (1.9%) [16].

Diospyrobezoar is a subtype of phytobezoar caused by ingestion of persimmons
(Diospyros kaki), and although it can occur anywhere in the world, it is described more
frequently in temperate and subtropical regions [17]. Krausz et al. [18] reported a huge
increase in the incidence of phytobezoar obstruction in Israel which was related to the
increasing availability and popularity of the persimmon fruit. In Hong Kong, the
mid-autumn festival is celebrated in October and during this festival, it is a traditional
to eat persimmon fruit [19]. Chisholm et al. [20] reported that two-thirds of the
patients in their series presented around this festival time. Although phytobezoars are
the most common type of bezoar, few studies have described the mechanism of
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formation of diospyrobezoars [18, 21]. Persimmon is a fruit that is rich in fiber and
calories. Its pulp consists primarily of mucilage and pectin substances, which are
responsible for the characteristic appearance of the fruit [18, 22]. There is a high
concentration of tannin (shiboul) that can precipitate when in contact with gastric
juice. In the presence of the dilute hydrochloric acid inside the stomach, the tannin
undergoes polymerization to form a coagulum that includes cellulose, hemicellulose
and protein that is the basis of the bezoar [22]. Subsequently, this cluster undergoes
dehydration, being more consistent due to kinetic energy provided by the gastric wall.
This contributes to the formation of the diospyrobezoar.

In most cases, diospyrobezoar formation is associated with previous gastric surgery
(truncal or selective vagotomy plus pyloroplasty or subtotal gastrectomy plus
gastroenterostomy), dental problems leading to poor mastication, vegetarian diet and
excessive consumption of persimmons [8, 11]. Postoperative adhesions are also
predisposing factors for bezoar formation [4]. A recent study showed that the main
predisposing factors were previous gastric surgery in 87.5% and previous abdominal
surgery and total absence of the teeth in 14.3% of patients [12]. Truncal or selective
vagotomy may reduce gastric motor activity and delay gastric emptying, which favors
the formation of different types of bezoars. Loss of pyloric function, stenosis of the
pylorus as occurs in chronic duodenal ulcers, gastric motility and hypoacidity also play
an important role in the formation of diospyrobezoars [23]. The increasing number of
gastric bypass surgeries for the treatment of morbid obesity has also contributed to the
increase in cases of intestinal obstruction by phytobezoars [24]. A study involving
117 patients with gastrointestinal bezoars revealed that 87% occurred in the small
bowel. Furthermore, 70% of patients had previous surgery for peptic ulcer disease, and
80% of these patients had a bilateral truncal vagotomy with pyloroplasty [25]. Systemic
diseases such as diabetes mellitus and hypothyroidism have also been reported as
predisposing factors for diospyrobezoar formation because they delay gastric emptying
[26]. Similarly, our patient had a previous history of diabetes and a hemigastrectomy
with trunk vagotomy 14 years previously to treat a duodenal ulcer that was refractory
to medical treatment. He had also recently consumed 12 persimmons. These factors led
to a preoperative suspicion of intestinal obstruction due to diospyrobezoar.

Clinical manifestations can vary depending on the location of the bezoar in the
gastrointestinal tract, from no symptoms to acute abdominal syndrome. Abdominal
pain (49-100%), epigastric distress (80%), anorexia, vomiting and nausea (35-78%),
and small bowel obstruction (94.73%) are the main clinical symptoms [11]. The
preoperative diagnosis of small bowel obstruction due to diospyrobezoar is difficult,
given that these patients often have a history of gastric surgery or, at the very least, of a
previous laparotomy [12]. In these situations, the initial diagnosis is often adhesive
obstruction. A study showed that when the patients had small bowel obstruction,
severe nausea and vomiting were present in 100% of cases and physical examination
identified signs of acute obstruction in all patients who presented with fecal vomiting
and abdominal tenderness [12]. The most common site of phytobezoar formation is the
stomach, where it often generates gastric ulcers. However, it is usual to find some
phytobezoars in the small bowel, particularly in the jejunum and proximal ileum, where
they can become impacted and cause luminal obstruction [17]. Major complications of
diospyrobezoars located in the small bowel can include gastrointestinal bleeding due to
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ischemic ulceration of the intestinal mucosa and intestinal perforation with peritonitis,
as occurred with the patient in this report [4].

Preoperative plain abdominal radiography and ultrasonographic examination were
nonspecific and inconclusive in most patients [12]. Sometimes, plain abdominal films
can reveal dilated small bowel loops with air-fluid levels [6, 9]. When there is intestinal
perforation, as in the current patient, it is possible to identify a pneumoperitoneum. In
this patient, it is possible that we could not identify the presence of pneumoperitoneum
because the perforation was small and partially blocked by intestinal loops.

Ultrasonographic study is operator-dependent and visualization of the obstructive
lesions may be hindered by overlying gas in the bowel [27]. In a retrospective study,
ultrasound was able to detect phytobezoar in 88% of patients with intestinal
obstruction [27]. Sometimes abdominal ultrasonography can suggest a hyperechoic
arc-like surface and marked posterior acoustic shadowing of the bezoars within the
intestinal lumen. Abdominal CT scan is the best diagnostic modality for detecting
bezoars. CT scan has become the first-line examination for the evaluation of small
bowel obstruction because it can exclude other causes of acute abdomen, differentiate
between simple obstruction and strangulation, detect signs of concomitant intestinal
ischemia, and accurately define the cause, degree and level of obstruction [12].
Pathognomonic signs include a well-defined ovoid intraluminal mass with mottled gas
pattern at the site of obstruction, a focal transition zone with dilated fluid and air-filled
loops of the small bowel proximally and collapsed loops of small bowel distal to the
obstruction [28]. Evidence of a small bowel obstruction with dilated fluid and air-filled
loops proximal to the obstruction and distal collapsed small bowel may also be present.
Some authors also described the presence of target sign in 76% of their patients caused
by edema or hemorrhage within the intestinal wall [29]. The presence of this sign on CT
indicates that the phytobezoar obstructing the bowel may have difficulty in passing
through the small bowel lumen.

The most important goal of treatment of intestinal obstruction due to
diospyrobezoar is removal of the mass and prevention of recurrence [22]. Treatment
of bezoars can be medical, surgical or endoscopic. Although medical treatment is
often complementary to endoscopy, there have been published cases where it was
successful on its own [17, 23, 26]. The pharmacologic approach includes everything
from diet measures and the use of prokinetics to the enzymatic dissolution of the
bezoar with agents such as cellulose, which shows the best results with an effectiveness
of 83-100% [30]. Conservative management involves endoscopy and gastric lavage;
however, diospyrobezoars are resistant to drug treatment and are more resistant
than other phytobezoars. In 2002, Ladas et al. [31] reported the beneficial effects of
the oral administration Coca-Cola™ based on the ability of this soft drink to dissolve
phytobezoars, which is related to its active component, phosphoric acid, which
maintains the pH at approximately 2.6. In addition, the bicarbonate content and the CO;
bubbles have mucolytic action. There are several publications describing the successful
use of Coca-Cola™ in treating bezoars, in some cases after failure of endoscopic
fragmentation and after failed dissolution by enzymatic drugs [30, 31]. However, it
should be noted that the partial dissolution of bezoars located in the stomach can cause
them to migrate to the small bowel, resulting in intestinal obstruction.
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If conservative treatment fails or complications develop, the bezoar should be
surgically treated, ideally with laparoscopic approaches [31, 32]. The laparoscopic
approach is particularly useful in patients whose intestinal obstruction is diagnosed
before lower bowel distension [31]. In the patient in this report, the time course of
intestinal obstruction, clinical conditions, presence of peritonitis and great abdominal
distension were decisive in the laparotomy approach. Although there are references to
rates of intestinal obstruction recurrence due to phytobezoars, we believe that patients
should be sufficiently informed about the pathogenic mechanisms of bezoar formation.
As diospyrobezoar occurs mainly in patients undergoing gastric operations, such as the
patient in this report, the possibility of recurrence should always be considered.

In conclusion, diospyrobezoar is an uncommon phytobezoar that can lead to
intestinal obstruction. The best treatment for a diospyrobezoar is prevention based on
good eating habits and oral hygiene, particularly in subjects with a history of gastric or
abdominal surgery. This possibility should always be considered, especially in patients
with a recent history of persimmon ingestion who have undergone previous gastric
operations.

Fig. 1. Dilated small bowel loops due to ileal obstruction by a diospyrobezoar located 15 cm from
the ileocecal valve. A small ileal antimesenteric perforation 3 mm in diameter (black arrow) was
circumscribed by a 3 cm area of hyperemic inflammatory process.
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Fig. 2. Brownish diospyrobezoar divided into two parts, measuring 12 x 5 cm and weighing
40 g, removed from the distal ileum through a 15 cm enterectomy that included the site of ileal
perforation.
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