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Abstract

Background: The term bezoar refers to swallowed material (either food or foreign body) that fails to clear
from the stomach and accumulates into masses of concretions. It can be classified into many types: phytobezoar
(vegetable); trichobezoar (hair); lactobezoar (milk/curd), pills (pharmacobezoar) and miscellaneous (wool, cotton,
sand, paper, etc.). Usually, the trichobezoar is confined within the stomach but in some cases extends through
the pylorus into duodenum & various lengths of the intestine & this is called “Rapunzel Syndrome”.

Method: we presented a case of 4-year-old boy with gastric trichobezoar and extension of its tail to the
duodenum & rest of small bowel. The purpose of reporting this case is the rare occurrence of such condition
discussing the presentation, diagnostic modalities & the ideal option of surgical treatment.

Result: The patient was presented with recurrent attacks of acute epigastric pain, vomiting and loss of
appetite. Abdominal examination revealed mild abdominal distention with a soft, non-tender mass in the epigastric
region. The mass was movable with respiration and it was possible to get above it. Abdominal sonography
revealed a large a heterogeneous mass within the stomach, a diagnosis of gastric trichobezoar was suggested
and confirmed by CT scan with oral contrast which revealed a large filling defect in the stomach and non-
enhancing intraluminal gastric mass. During laparotomy, a stomach-casted mass of trichobezoar was delivered
through gastotomy with uneventful postoperative recovery and no complications were recorded.

Conclusion: Trichobezoar or Rapunzel syndrome in children is rare and there are many factors associated
with trichophagia. The clinical Presentation is usually late, may present as an emergency that surgeons should
be prepared to deal with. It can be diagnosed by ultrasound, contrast films, CT scan or endoscopy. In spite of
several therapeutic options used, laparotomy is still considering the treatment of choice.

Introduction

The word bezoar is derived from the Arabic “badzehr” or from the Persian “padzahr,” which
literally means “antidote”. The Andalusian physician Ibn Zuhr (d. 1161), known in the West as
Avenzoar, is thought to have made the earliest description of bezoar stones as medicinal items
because stones obtained from the stomach or intestines of animals were thought to have medicinal
properties [1]. Today, the term bezoar refers to swallowed material (either food or foreign body)
that fails to clear from the stomach and accumulates into masses of concretions [1,2]. Bezoars can
be classified into many types: phytobezoar (vegetable); trichobezoar (hair); lactobezoar (milk/curd),
pills (pharmacobezoar) and miscellaneous (wool, cotton, sand, paper, etc) [3,4]. Although the
prevalence of bezoars in humans is low, if untreated, have associated mortality rates as high as 30%
primarily because of gastrointestinal bleeding, destruction or perforation [4]. The most frequent
type of bezoar in children and teenage girls is trichobezoars, while phytobezoars are more often
found in adult [4]. Bezoar are usually found in the stomach, but they may also be found in the
duodenum and other parts of the intestine [3,5].

The pathogenesis of bezoars is not consensual. Human hair is resistant to digestion as well as
peristalsis & it is believed that the smooth surface of hair does not allow for its propagation through
peristalsis, being trapped between the mucosal folds of the stomach [6]. Over a period, continuous
ingestion of hair leads to its impaction together with mucus and food, causing the formation of a
trichobezoar. However, the stomach of normal individuals is able to clear even large foreign bodies in
up to 80 to 90% of the cases which may imply that bezoar formation occurs in the presence of altered
gastric anatomy or physiology (e.g. after gastric surgery) or continued ingestion of the offending
substance in case of underlying psychiatric problem, such as trichotillomania (the irresistible urge
to pull one’s own hair) and swallow it (trichophagia) [7,8].

Trichobezoar is a rare condition almost exclusively seen in young females [9,10]. Usually, the
trichobezoar is confined within the stomach but in some cases extends through the pylorus into
jejunum & various lengths of the intestine & this is called “Rapunzel Syndrome”, for its resemblance
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to a tail [11]. Vaughan described the syndrome first in 1968 and since
then thirteen more cases have been reported in the literature [12,13].
The name “Rapunzel” syndrome comes from the German fairy tale
in the collection assembled by the Brothers Grimm (a 12-year-old
princess who was prisoned into a tower with neither stairs nor doors
by a witch, the prince then rescues her by climbing up the tower’s
walls with the help of Rapunzel’s long tresses) [14].

In the early stage, most trichobezoars may not be recognized
due to their nonspecific presentation or even lack of symptoms, it
continues to grow in size and weight due to the continued ingestion
of hair and may present with signs and symptoms of acute abdomen
and intestinal obstruction. These include abdominal pain, nausea,
bilious vomiting, hematemesis, anorexia, early satiety, weakness,
weight loss and palpable abdominal mass, depending on the degree
of obstruction [3,4]. This condition if untreated has increased risk of
severe complications, such as gastric mucosal erosion, ulceration and
even perforation of the stomach or the small intestine. In addition,
intussusception, obstructive jaundice, protein-losing enteropathy,
pancreatitis and even death have been reported as complications of
(unrecognized) trichobezoar in the literature [15-19]. The diagnosis of
trichobezoars is based on imaging study. Although ultrasonography is
effective in detecting an epigastric mass, CT-scan is more accurate in
revealing a characteristic bezoar image and allowing the identification
of the presence of additional gastrointestinal bezoars. The definite
diagnosis is established by endoscopy [3,20].

We herein report a case of 4-year-old boy diagnosed with gastric
trichobezoar. Evaluation of causes, presentation and the therapeutic
options was discussed based on a review of the published literature.

Case Report

A 4-year-old boy was brought to the emergency department of
the Central Child Teaching Hospital in Baghdad with a three-day
history of crampy abdominal pain, nausea, and non-bilious vomiting.
He had been recently developed recurrent attacks of acute epigastric
pain and the child had been noted to be losing appetite but this was
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Figure 1: A slice of abdominal CT with oral contrast revealing dilated
stomach with a mass of trichobezoar outlined by contrast.

never investigated. Initial Family history was unremarkable and. The
parents denied any abnormal feeding habit with no other medical or
surgical history.

On examination the child was well built, no sign of malnutrition
was apparent and there was no alopecia. Abdominal examination
revealed mild abdominal distention with a soft, non-tender mass in
the epigastric region. The mass was movable with respiration and it
was possible to get above it, the bowel sounds was normal. Laboratory
values including a full blood count, urea and electrolytes did not show
any abnormalities.

A Plain abdominal X-rays in the upright view revealed an
abnormal air shadow in the region of stomach. abdominal sonography
revealed a large a heterogeneous mass within the stomach and a
Computed Tomographic (CT) scan with oral contrast was obtained,
revealing a large filling defect in the stomach and non-enhancing
intraluminal gastric mass suggestive of a trichobezoar (Figure 1),
another retrospective detailed history taking from the boy revealed a
long history of hair and fur eating mostly from soft toys and there was
evidence of subnormal mentality & psychological problems related to
family. A nasogastric tube was inserted which drained 50 ml of gastric
secretion over 10 h.

Laparotomy was planned and was carried out through an upper
midline incision. The grossly dilated stomach was easily visualized
(Figure 2). An anterior gastrotomy was performed through a 6-cm
longitudinal incision (Figure 3) and the mass of trichobezoar was
delivered from the stomach (Figure 4). It was J-shaped (or stomach-
casted), foul-smelling black bunch of hairs 20x8 cm and about 850
g. The tail of this mother bezoar was seen to have gone through the
duodenum to jejunum and there was also a daughter bezoar of 5x3
cm in size and about 50 g in the jejunum about 40 cm away from the
mother bezoar and attached to it by a continuous threads of hair, it
was pulled through the same gastrotomy (Figure 5). The trichobezoar
was found to contain human hair and synthetic fibres. There was
moderate gastritis along the lesser curve but no apparent gastric
ulceration. The gastrotomy was closed in two layers with absorbable
sutures, no drains were left and the abdominal fascia and skin were
closed.

Figure 2: Grossly dilated stomach.
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Figure 3: Anterior gastrotomy.
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Figure 5: Completely extracted stomach-shaped trichobezoar with its tail
extending to the small bowel.

The patient was transfered to the surgical ward. His postoperative
recovery was good and uneventful; he was kept Nil Per Os (NPO)
for five days, receiving intravenous fluid & electrolytes with broad-
spectrum antibiotics. Oral feeds were started gradually in the fifth
postoperative day. He was discharged home on seventh postoperative
day. Psychiatric consultation was advised and child was followed up
for a period of 1 year. No recurrence occurred.

Discussion

Trichobezoars constitute about 55% of all bezoars, 90% of cases
occur in adolescent girls as mentioned in the classic review of literature
[4,21] perhaps as a consequence of their long hair which makes it
more prone to entanglement, entrapment in the gastric mucosal
folds, become enmeshed and hence formation of trichobezoar casts
[6]. However, it may occur in males as reported by Hirugade et al
[22], which found that the reported patient ate the hair of his sisters.
While the patient in this reported case was a boy with history of
ingesting hair, carpet and clothing fibers from the ground. Rapunzel
syndrome is a rare form of trichobezoar with only forty-one cases
formally reported in the medical literature [11,23,24]. Various criteria
have been used in its description in the literature; some defined it as a
gastric trichobezoar with a tail extending up to the ileocaecal junction
[11], some described it as a simple trichobezoar with a long tail, which
may extend beyond pylorus up to the jejunum and some still define
it as a bezoar of any size which can cause intestinal obstruction [14].
Here we reported a big mass of gastric trichobezoar with its long tail
extended into the duodenum & small bowel and this is somewhat
match with the aforementioned definitions.

In general, case reports of trichobezoars or Rapunzel syndrome
in children are rare, and the Factors associated with trichophagia
and trichobezoar formation in early childhood include child neglect,
abuse, or bereavement [15,25], mental retardation, psychiatric
conditions and underlying behavioral disorder leading to hair
pulling (trichotillomania) and pica [14,11] . Our patient has no
trichotillomania, but suffers from trichophagia. Some reports do
suggest that delayed gastric emptying in postvagotomy patients may
contribute to the formation of bezoars [26], but it has been suggested
that impairment of the sieving and grinding mechanisms of the
stomach, more than the emptying, is the factor contributing to the
formation of bezoars [7].

The clinical Presentation of trichobezoar is usually late, due
to the low index of suspicion by the clinician. It is reasonable to
assume that the degree of shame or guilt was enough for the patient
to denial history of trichotillomania or trichophagia and this is the
case in our patient. trichobezoar has no pathognomonic symptoms
or signs and the patient may remain asymptomatic for many years.
The most common presenting complaints include bloating, nausea,
early satiety, abdominal pain and weight loss [27,28]. The mass of
large bezoars are often palpable, mobile and well defined in 90% of
cases and it may be indentable (Lamerton’s sign) [29]. It has been
estimated that only 1% of patients with trichophagia develop a
trichobezoar [30] Nevertheless, patchy alopecia with severe halitosis
may provide clues on physical examination. Uncommonly, patients
may vomit or pass fragments of hair with stools [31]. Trichobezoar
may present as an emergency that surgeons should be prepared to
deal with like perforation of either the stomach or the intestine. The
blood supply to the gastric mucosa and part of the intestine may be
reduced due to the presence of large eroding or obstructing mass
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of bezoar, which may cause ulceration and subsequent perforation.
Less commonly, patients may present with peritonitis, hematemesis
and intussusception [24]. Other complications include obstructive
jaundice, acute pancreatitis and gastric emphysema [32] and this later
complication was noticed in our patient by abdominal CT scan.

The diagnosis of gastric trichobezoar can be confirmed by
radiography or endoscopy. Plain abdominal films may reveal
amorphous, granular or whirlpool-like configurations of solid and
gaseous material within the stomach [33]. In some instances, the
bezoar is so compact that a layer of air envelopes it, calcification is
often observed with long-term accumulation. The ultrasonography
has limited role in diagnosis because the high echogenicity of hair and
the presence of multiple acoustic interfaces created by trapped air and
food limit the ultrasonography of the trichobezoar [34-36], it shows
a typical curvilinear trichobezoar with bright echogenic band. Here
in this reported case, there was no conclusive finding on both plain
abdominal film and ultrasound examination. The pathognomonic
finding of the echogenic arc of air between the bezoar and the gastric
wall on ultrasonography can be enhanced if fluid is administered
concomitantly during the examination [36]. Upper gastrointestinal
studies with use of contrast medium occasionally confirm the presence
of a bezoar and may outline a concomitant gastric ulcer. Computed
tomography vividly demonstrates trichobezoars as free-floating
filling defects within the stomach, especially in the presence of orally
administered contrast medium [37] as in this reported patient.

A definitive diagnosis of gastric bezoars can also be established by
endoscopy. Furthermore, endoscopy of the duodenum is essential to
rule out the possibility of extension of the tail of bezoars (Rapunzel
syndrome) [38]. This subject has recently attracted attention about
therapeutic options because of the argument about the application
of minimally invasive techniques such as endoscopy and laparoscopy
[39,40]. The proper therapy for any bezoar necessitates removal
and prevention of recurrence. Small bezoars may be amenable
to nasogastric lavage or suction, a clear liquid diet and the use
of prokinetic agents. Bezoars may be fragmented mechanically
or through the use of digestive enzymes but this is mainly for
phytobezoar [40].

Endoscopic retrieval and fragmentation can be used for proximal
bezoars whose size and density are not prohibitive; however, the
procedure can be technically’ challenging, and fragments may
migrate distally and cause small bowel obstruction [41]. Reports
of successful endoscopic removal of trichobezoars are noteworthy
rare, however; they are greatly outnumbered by case reports
documenting unsuccessful trials of endoscopic removal in children
with or without fragmentation [41-43]. Gorter et al in their literature
review was able to identify 40 cases of endoscopic removal trials
of gastric trichobezoar of which only two were successful (5%)
[40]. however, in most case reports, fragmentation of trichobezoar
mass was considered impossible because of its size, density and
hardness, hence, endoscopy was not considered a viable therapeutic
option. Moreover, as the removal of all fragments requires repeated
introduction of the endoscope, several complications may ensue like
pressure ulceration, esophagitis and even esophageal perforation
[44]. Although endoscopy cannot be used for careful examination of
the intestine for satellites, it may be proved extremely valuable as a
diagnostic modality in patients whom the nature of the gastric mass
is unclear.

Conclusion

Laparoscopy is considered inferior to laparotomy for the
treatment of trichobezoar for many centers. Nirasawa et al [45]
were the first to report on laparoscopic removal of a trichobezoar.
Since then only six other reports of attempted laparoscopic removal
were published [39,44,46]. Successful laparoscopic removal requires
significantly longer operation time as compared to conventional
laparotomy. Careful examination of the entire digestive system
(stomach and intestine) is necessary in order to prevent secondary
intestinal obstruction by satellites. The risk of spilling contaminated
hair fragments out of bowel lumen into the peritoneal cavity makes
the laparoscopic approach even less attractive.

Laparotomy is still consider the treatment of choice in many
centers due to 100% success rate, relatively low complication rate,
low complexity, and the ability to carefully checking the entire
gastrointestinal tract for satellites in a relatively short period of time
[40]. Laparotomy is mandatory for bezoars that have complication
of perforation, hemorrhage or are too large to be managed less
invasively. Additionally in Rapunzel syndrome, we see no other valid
option than conventional laparotomy. In our patient, abdominal
Computed tomography demonstrates that the bezoar was calcified
and of sufficient size that endoscopic fragmentation and retrieval
was impossible. The standard approach is a gastrotomy and then
gastric trichobezoars can be easily extracted with careful palpation of
the duodenum and jejunum for hair balls that may have broken off
from the primary mass as was the case in this patient! The prevalence
of a concurrent intestinal bezoar with gastric bezoar discovered
at laparotomy is 20% [47]. At laparoyomy, often the bezoar along
with its tail can be retrieved through single gastrotomy, but at some
occasions, multiple enterotomies are required to avoid the risk of gut
perforation because the long trichobezoars are usually adherent with
the gut wall and difficult to be removed through single enterotomy
[48]. In this case report, the long bezoar was removed easily via the
single gastrotomy without complications. Novel therapies include
extracorporeal shock wave lithotripsy and NdYaG laser, a new mini-
explosive technique through an endoscope has claimed 100% success
in China [49,50]. Specialized bezotomes and bezotriptors (medical
devices that pulverize bezoars either mechanically or with acoustic
waves) have been used to fragment large and solid trichobezoars [14].

After removal of trichobezoar, the prognosis is good if psychiatric
therapy to control pica and habitual trichophagia is successful.
Recurrence of trichobezoar is expected if the underlying emotional
stress factor is not resolved [48].
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