stin
é\(\w o ¢

Journal of Gastrointestinal &
Digestive SyStem Manning et al., J Gastrointest Dig Syst 2015, 5:2

DOI: 10.4172/2161-069X.1000266

Case Report Open Access

PhytobezoarInduced Small Bowel Obstruction in a Young Male with Virgin
Abdomen

Edward P. Manning'", Vikram Vattipallly2, Masooma Niazi® and Ajay Shah?

\

S ISSN: 2161—065X€0
& g
or W

"Department of Medicine, Hospital of the University of Pennsylvania, Philadelphia, PA, USA
2Department of Surgery, Bronx Lebanon Hospital, Bronx, NY, USA
3Deparfment of Pathology, Bronx Lebanon Hospital, Bronx, NY, USA

“Corresponding author: Edward P. Manning, Department of Medicine, Hospital of the University of Pennsylvania, Philadelphia, PA 19104, USA, Tel: 1 718-430-2000;
E-mail: Edward.Manning@uphs.upenn.edu

Rec date: Mar 6, 2015, Acc date: Mar 19, 2015, Pub date: Mar 25, 2015

Copyright: © 2015 Manning E, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution and reproduction in any medium, provided the original author and source are credited.

Abstract

Phytobezoars are a rare cause of small bowel obstruction. Such cases are most commonly associated with
previous abdominal surgery or poor dentition or psychiatric conditions. A 40 year old man with a virgin abdomen and
excellent dentition and no underlying psychiatric condition presented with an acute abdomen. CT scan revealed a
transition point between dilated proximal loops of small bowel and collapsed distal loops. Exploratory laparotomy
revealed a phytobezoar unable to be milked into the cecum and an enterectomy with primary anastamosis was
performed without complication. A detailed history revealing several less common predisposing factors for
phytobezoars should increase clinical suspicion of a phytobezoarinduced small bowel obstruction in the setting of an
acute abdomen. Vigilance in presentations of an acute abdomen improves the usefulness of medical imaging, such
as a CT, to detect phytobezoars. Understanding mechanisms of phytobezoar formation helps guide management

and may prevent surgery.
L J

Keywords: Phytobezoar; Small bowel obstruction; Diabetes; Opiate  adventitious sounds. His abdomen was soft, mildly distended with

abuse; Acute abdomen tenderness and guarding in the umbilical region. There was no
rebound tenderness and no rigidity. No scars were visible on the
Case Presentation abdomen, and his rectal exam was normal. No rashes were observed,

and the patient was neurologically intact, alert, oriented, and
A 40 yearold man presented to the Emergency Department (ED) responding appropriately without focal deficits.

with a twoday history of abdominal pain. He described the pain as
insidious in onset, initially diffuse and later localized to the umbilical
region, nine out of ten intensity. His pain was associated with nausea
and vomiting. His last bowel movement was one day prior to
presentation, but he was passing flatus in the ED. His past medical
history was significant for diabetes, hypertension, and hepatitis C. He
was diagnosed with diabetes approximately two months prior to
admission after complaining to his primary care physician of blurry
vision of a few months duration. His hypertension was being
controlled with diet and lifestyle changes, including eating a healthy
diet. The patient denied any surgeries in the past. His social history

Routine labs were all within normal limits except for mild
leucocytosis. Laboratory examination at that time revealed a HgbA1C
level of 9.9%. Urine toxicology screening was positive for canniboid. A
contrastenhanced CT was obtained, as shown in Figure 1, which
revealed dilatation of proximal small bowel loops associated with a
transition point and collapsed, distal loops of small bowel.

was significant for a fouryear history of intravenous heroin abuse as “ e
well as occasional marijuana use. His last use of heroin was five ' ' \ foops
months prior to presentation. He has been in a substance abuse L Pt "
treatment program for the past five months but his treatment has not <’ f collpsed,

included the use of methadone. His home medications included
metformin for diabetes.

On physical exam, the patient was alert and in acute distress due to
abdominal pain. Vitals were stable: afebrile, blood pressure 134/86,
respiratory rate of 16 breaths per minutes, oxygen saturation of 99%
on room air. Pupils were equal round and reactive with anicteric
sclera. Dentition was good, mucous membranes moist, oropharynx
without lesions and nonerythematous. Cardiovascular exam revealed
regular rate and rhythm, SI and S2 sounds auscultated without rubs,
murmurs, or gallops. Respiratory exam was unremarkable with
normal findings on percussion, clear to auscultation bilaterally without

Figure 1: CT of patient revealing dilated loops of small bowel
(proximal) and collapsed loops of small bowel (distal).

The surgical team assessed the patient to be a young man with an
acute, virgin abdomen with transition point requiring exploratory
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laparotomy. Differential diagnosis included a neoplasm or congenital
band. The patient was prepared for surgery.

Introduction

Phytobezoars are undigested vegetable in the gastrointestinal
system and a rare cause of small bowel obstruction [1,2] typically
associated with prior abdominal surgery and poor dentition [3-5].
Preoperative diagnosis of a phytobezoar is not common, but when
successfully diagnosed effective medical management is possible [6].
In the setting of an acute abdomen, surgery is necessary to remove the
phytobezoar and ensure it does not recur. Here we present a unique
case of small bowel obstruction secondary to phytobezoar in a young
patient with a virgin abdomen and excellent dentition. We review the
literature on predisposing factors, discuss the pathophysiology of
phytobezoars, and how this relates to management options. Finally, we
draft a current comprehensive algorithm regarding management of
phytobezoars.

A phytobezoar is undigested vegetable matter found in the digestive
system (stomach, small intestine, or colon) that causes obstruction,
often composed of indigestible cellulose, tannin, or lignin derived
from ingested vegetables and fruits [1,2]. The word “bezoar” comes
from the Farsi word “ (padzahr)”, which means “antidote” or
“antitoxin” [7]. This stems from the belief that bezoars were the
universal antidote to poisons; therefore, they have been historically
valued amongst nobility for these alleged properties [8,9]. It has been
reported that a trichobezoar (bezoars formed from hair) immersed in
an arseniclaced solution can remove the toxic metabolite arsenite by
binding it to sulfur compounds found in the hair [9]. Anectdotal
evidence also exists that describes failed attempts of using bezoars to
protect humans from the effects of poison [8]. Further, animal bezoars
(such as ox bezoars or gallstones) are used in Eastern medicine in the
effort to remove toxins from the body.

Other types of bezoars include: [1,2,10]

trichobezoar: hair bezoar, associated with trichotillomania and
other psychologic disorders

pharmacobezoars: medicine/pill casing bezoar, associated with
overdoses

diospyrobezoar: persimmon bezoar, associated with ingestion of
unripe persimmons

lactobezoar: milk bezoar, associated with inspissated milk in
premies.

Phytobezoars are an uncommon cause of small bowel obstruction
with an incidence of approximately 1.5%, [3,11] accounting for as
many as 4% of small bowel obstructions [12]. The leading
predisposing factors for small bowel obstruction due to phytobezoars
are: previous gastric surgery, previous abdominal surgery, and the
absence of teeth [3]. In a study of 87 cases of intestinal bezoar, 76.3%
had a history of previous abdominal surgery the majority of which
were bilateral truncal vagotomy plus pyloroplasty, excess ingestion of
vegetable fiber in 39.5% of the cases, and substantial changes in
dentition in 24% of the cases [4,5]. Phytobezoars have also been
associated with intestinal diverticula, tumors, and even Chow Mein
noodles [13]. While rare, bezoars are the most common foreign body
found in the gastrointestinal tract. The most common form of bezoar
is a phytobezoar [2]. Certain fruits, such as unripe persimmons,
pineapples and prickly pears (cactus fruit/figs), are associated with
bezoar formation [2,12,14].

The pathophysiology of bezoar formation can be broken into
mechanical or chemical components, as characterized in Table 1. This
helps explain the effectiveness of certain methods of management. For
example, a function of the pylorus is to prevent poorly hydrolyzed and
mechanically fragmented boluses of food from passing into the small
bowel.

Category Subcategory

Example Reference

|. Mechanical IA. pyloric dysfunction or elimination

gastroileostomy, gastrojejunostomy [3]

IB. gastroparesis

diabetes mellitus, autonomic neuropathy, hypothyroidism, | [2,16]
mixed connective tissue disease

IC. narrowing and compaction

strictures from prior surgery or Crohn’s, radiationinduced | [3,17,21,22]
stenosis, tumor

ID. dilataion and collection congenital diverticulum [19,20]
IE. gastronintestinal immotility hypothyroidism, opiates [only 1 case] [2,16,36]
1. Chemical IIA. hypoacidity vagotomy, chronic antacid use [3]

IIB. increased intake of indigestible matter

poor dentition/mastication, increased intake of vegetable fiber, | [4,5]
hair

IIC. peculiar interaction between ingested matter and
gastrointestinal environment

unripened persimmons, inspissated milk [2]

Table 1: Gastrointestinal Dysfunctions Associated with Bezoars.

Dysfunction or elimination of pyloric function as the result of
Bilroth I or II procedures allows poorly hydrolyzed food matter into
the small bowel which increases production of phytobezoar formation
[6,15]. Gastrointestinal immotility, such as gastric stasis or delayed

emptying, prolongs retention of material in the intestines, thus
promoting the formation of bezoars. [12,16]. The increased transit
time may also increase the probability of food impaction. Primary
small bowel bezoars are very rare and usually form secondary to
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underlying small bowel disease such as a diverticulum, stricture or
tumor. Therefore, such cases are commonly associated with previous
surgery, Crohn’s disease, congenital diverticula or tuberculosis
[4,17-22].

Hypoacidity, such as in the case of truncal vagotomy, decreases
hydrolysis of ingested food thus increasing the amount of undigested
food matter passed into the small bowel [16]. Increased intake of
indigestible matter, such as hair (trichobezoar), or poorly masticated
food has a similar effect. This increases the probability of bezoar
formation, particularly phytobezoars.

This also increases the probability of obstruction of the terminal
ileum, since the terminal ileum is the narrowest portion of the small
bowel. Finally, interactions between ingested matter and the
gastrointestinal environment may result in rather unusual cases of
bezoars, such as the ingestion of unripened persimmons
(diospyrobezoar) or inspissated milk in underdeveloped
gastrointestinal systems (lactobezoar). For example, in the case of
diospyrobezoars, the ingestion of unripened persimmons introduces a
high concentration of tannin and shibuol into the highly acidic
environment of the stomach. Gastric acid polymerizes these
substances thus providing a nidus for bezoar formation [15,23].

Phytobezoars have no unique signs or symptoms associated with
their presentation. Most intestinal bezoars present as a complete bowel
instruction. (Escamilla 1994) Small bowel obstructions due to
phytobezoars often present with crampy abdominal pain with
vomiting. While prior surgery is a predisposing factor for
phytobezoars, it is not a necessary condition [13]. Highpitched bowel
sounds may or may not be present though in the absence of adhesions
due to a prior surgery, Strictures due to an underlying conditions such
as Crohns, a diuretic, or tumor is usually found [13]. A more recent
study of 15 cases of small bowel obstruction due to phytobezoars in
2008 showed that 13 of the 15 cases presented free of fever with no
peritonitis though nasogastric drainage revealed bilious fluid. Only
two cases presented as acute abdomens requiring emergency surgery
[12].

Because they are so rare, phytobezoars are often difficult to
recognize and diagnose. Phytobezoars should be suspected in patients
who have had previous gastric or abdominal surgery, extremely poor
dentition, or sufficiently increased fiber intake prior to presentation
[3]. While physical examination, abdominal Xray, and small bowel
study have been traditionally recommended in suspected cases of
phytobezoars, the sensitivity of such diagnostic studies is only 10%
[12]. Barium studies reveal an intraluminal filling defect, suggesting a
mass not fixed to bowel wall with a mottled appearance similar to a
Wilms tumor [15]. On ultrasound, a phytobezoar appears like a
hyperechoic surface with acoustic shadowing [15].

CT remains the best modality to diagnose a phytobezoar; however,
it can often be misdiagnosed in favor of more common sources of
bowel obstruction such as intussusception. CT has a positive
predictive value of only 20%, [12,24] revealing a stoollike mass with a
solid rim and heterogenous, “mottledgas” appearing center unable to
take up iodine contrast in between proximal, distended loops of bowel
and a distal, collapsed loops of bowel [12,13].

On laparotomy, a distended ileum with a mobile intraluminal mass
near the ileocecal valve, the narrowest portion of the small bowel, is
often found [13]. The mass is generally followed by collapsed bowel.
The small bowel is often not ischemic unless it is found very late in the
presentation. A thorough examination of the intestines and stomach is

necessary during surgery, as concomitant bezoars is not uncommon

(6].

The literature shows that phytobezoars have been managed in
numerous surgical and medical manners that share a favorable
prognosis. In a study of 87 cases of phytobezoars, in which all cases
were treated surgically, digital fragmentation and milking of the
bezoar into the cecum were initially attempted. Enterotomy and
bezoar extraction were subsequently performed if fragmentation and
milking of the bezoar were not possible [5].

In a later retrospective study of 375 patient hospitalized for small-
bowel obstruction, 15 cases (4%) were secondary to phytobezoars. Of
these 15 cases, diagnosis was made by CT in three patients and
obstruction was subsequently relieved in these three cases with gastric
aspiration, avoiding surgery. The remaining twelve underwent
laparotomy during which the bezoar was fragmented digitally and
washed into the colon [12].

Laparoscopic treatment of bezoars has also been described as an
effective means of treating bezoars in the small intestine [25]. The
evidence suggests that if a phytobezoar is diagnosed prior to surgery, it
is likely that medical treatments will be successful.

Numerous medical therapies have been attempted with success in
clearing phytobezoars, including Coca Cola, [26-28], Adolph's Meat
Tenderizer, [29] Lcysteine, cellulase, [30,31] cellulase with
metoclopramide, [32] papain, [31] water jet, pineapple juice, normal
saline, 0.1 M hydrochloric acid, sodium bicarbonate, pancrealipase,
pancreatin, and 12% zinc chloride [2].

These therapies are not without complications and should be
reviewed in detail before attempts at using them [2,31]. While some of
these medical treatments may seem bizarre or anectdotal in nature,
some of them, such as a CocaCola lavage, have recently been found to
be effective based on systematic review (greater than 50% effectiveness
when used as a stand alone therapy and greater than 90% as an
adjuvant to laparoscopic techniques) [33].

In reviewing the literature, the goal of treatment should be to clear
the intestinal lumen of the phytobezoar and prevent recurrence [34].
Primary attempts toward treatment of phytobezoars in the small
intestine in stable patients should focus on medical treatment.

Secondary treatment should involve milking of the phytobezoar
into the cecum. An enterotomy is indicated if the bezoar cannot be
fragmented and milked into the cecum. Finally, a resection is indicated
in cases of intestinal necrosis, failure of the bezoar separating from the
intestinal mucosa, and anticipated recurrence of phytobezoar.

Surgery, when warranted, should not be delayed as it is associated
with prolonged postoperative hospitalization [12,35]. A review of the
management of phytobezoars is summarized in Figure 2.

Case Continuation and Discussion

Exploratory laparotomy was performed, revealing dilated proximal
small bowel loops with some congestion, collapsed distal small bowel
loops, and a transition point in the midileum approximately 45 cm
from the ileocecal junction, as shown in Figure 3.

The transition point contained thick, viscous material and a
suspicious polypoid mass with a likely tree top mobility distally. An
attempt was made to digitally fragment the material and milk it toward
the cecum; however, the mass was fairly immobile.
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Figure 2: Algorithm of phytobezoar management in patients
presenting with abdominal pain based on a review of current
literature.
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An enterotomy was performed, revealing fragments of vegetable
matter. Approximately 30 cm of suspicious pathological small bowel
was resected and anastomosed. The isolated small bowel specimen was
opened on the back bench, as shown in Figure 4, revealing a bulky,
yellowtan pasty material with vegetable fragments including corn
kernels and green vegetables such as peas and string beans.

transition
point

collapsed,
distal loops

dilated,
proximal
loops

Figure 3: The removed specimen opened at the back bench revealed
a phytobezoar approximately 4 by 5 cm. Remnants of peas, string
beans, and carrots are present. Pathology revealed no polyps,
tumors, or strictures but did reveal the diameter of the specimen of
distal ileum to be approximately 4 cm. This places the diameter of
this patient’s distal ileum below the 5th percentile of diameters of
the distal ileum, the average of which is 18.9 mm (S.D. 4.2 mm)
[37]. Reference bar = 22 cm.

Pathology confirmed an intraluminal phytobezoar (approximately 5
cm x 4.5 cm) adherent to the mucosal surface of the specimen.
Adjacent mucosa were dilated and inflamed with congested blood
vessels at the serosal surface; however, no diverticulum, stricture, or
tumors were found. Lymph nodes sampled showed only reactive
hyperplasia. The patient had an uncomplicated postoperative recovery.

-

[ o

distal end

B
— string bean
- fragment

Figure 4: Intraoperative photograph reveals the transition point
separating proximal, dilated loops of small bowel and distant,
collapsed loops of small bowel. The thick material in the transition
point was unable to be digitally fragmented or milked into the
cecum. A polypoid mass, later found to be a corn kernel, in the
distal portion of the transition point concerned the surgical team,
leading to an enterectomy of approximately 30 cm in length.

The case presented here is unique in that the most common risk
factors for a phytobezoar were absent. In retrospect, key pieces of
history should have raised sufficient concern for phytobezoar to be
included on the initial differential diagnosis. This patient had a virgin
abdomen and good dentition, thus eliminating the most common
predisposing factors for phytobezoars prior surgery and poor
dentition. The patient did, however, present with several less common
risk factors for phytobezoar formation. For example, he had a lifelong
history of postprandial abdominal symptoms which was not elicited
during presurgical interviews. Since childhood he felt a bloating
sensation and abdominal pain approximately two to three hours after
eating. It was accompanied by a “squirting” sensation in his umbilical
region and a pain that felt like a needle sticking him. Between the ages
of 14 and 18 he was instructed by his pediatrician to take 2 teaspoons
of Metamucil per day which seemed to relieve his symptoms. This may
be consistent with subclinical congenital narrowing of the terminal
ileum, which is supported by pathology findings of a narrow ileal
lumen of the removed specimen, as shown in Figure 4. He also
endorsed a history heartburn and acid reflux though to what extent is
difficult to determine. Though he denied the use of a proton pump
inhibitor, he reported frequent use of Maalox, Pepto Bismol, and
Tums. This likely decreased the acidity level of the stomach. Four
months prior to admission he ended a 4year history of heroin use
which may have contributed to gastrointestinal immotility; however,
there is only one reported case of a bezoar associated directly with
opiate use to the authors’ knowledge [36,37]. Though recently
diagnosed with diabetes, it was likely longstanding due to the fact that
his presentation at the time of diagnosis was diabetic retinopathy
associated with a high HgbAIC level. Therefore, it is likely that
diabetes was also a contributing factor toward gastric immotility in
this patient. He recently increased his intake of fruits and vegetables in
an effort “to eat healthier,” which included 2/3 of a can of mixed
vegetables the day prior to admission (accounting for the corn, string
beans, and carrots found in his small bowel) and pineapples two to
three times per week. Unfortunately, this patient’s good intentions
likely contributed to the development of a phytobezoar at this point in
time.
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In conclusion, phytobezoars, while rare, should be suspected in
cases involving several minor predisposing factors of phytobezoar
formation, such as diabetes mellitus, opiate abuse, and seemingly
harmless changes in diet that increase vegetable fiber intake. A long
history of gastrointestinal problems, regardless of severity, should
increase clinical suspicion of phytobezoars. CT findings of a mottled-
gas, heterogenous transition point in the context of an acute abdomen
should raise clinical suspicion of phytobezoars even if previous surgery
and poor dentition are absent from the patient’s history. It should also
prompt a more detailed history including factors listed in Table 1.

References

1. Kement M, Ozlem N, Colak E, Kesmer S, Gezen C, et al. (2012)
Synergistic effect of multiple predisposing risk factors on the
development of bezoars. World ] Gastroenterol 18: 960-964.

2. Erzurumlu K, Malazgirt Z, Bektas A, Dervisoglu A, Polat C, et al. (2005)
Gastrointestinal bezoars: a retrospective analysis of 34 cases. World ]
Gastroenterol 11: 1813-1817.

3. Yakan S, Sirinocak A, Telciler KE, Tekeli MT, Denegli AG (2010) A rare
cause of acute abdomen: small bowel obstruction due to phytobezoar.
Ulus Travma Acil Cerrahi Derg 16: 459-463.

4. Ezzat RF, Rashid SA, Rashid AT, Abdullah KM, Ahmed SM (2009) Small
intestinal obstruction due to phytobezoar: a case report. ] Med Case Rep
3:9312.

5. Escamilla C, Robles-Campos R, Parrilla-Paricio P, Lujan-Mompean J,
Liron-Ruiz R, et al. (1994) Intestinal obstruction and bezoars. ] Am Coll
Surg 179: 285-288.

6. Salemis NS, Panagiotopoulos N, Sdoukos N, Niakas E (2013) Acute
surgical abdomen due to phytobezoar-induced ileal obstruction. ] Emerg
Med 44: e21-23.

7. Haim S (1993) The Shorter English Persian Dictionary, 3rd edition.
Tehran, Iran: Farhang Moaser.

8. Serrano KD, Tupesis JP (2013) Small bowel obstruction from potato and
broccoli phytobezoar mimicking mesenteric ischemia. ] Emerg Med 44:
79-81.

9. Maugh TH 2nd (1979) It Isn't Easy Being King. Science 203: 637.

10. Ertugrul G, Coskun M, Seving M, Yelimlies B, Ertugrul F, et al. (2012) A
rare cause of gastrointestinal phytobezoars: diospyros lotus. World J
Emerg Surg 7: 19.

11. Wrysocki A, Krzywon ] (2001) [Causes of intestinal obstruction]. Przegl
Lek 58: 507-508.

12. Bedioui H, Daghfous A, Ayadi M, Noomen R, Chebbi F, et al. (2008) A
report of 15 cases of small-bowel obstruction secondary to phytobezoars:
predisposing factors and diagnostic difficulties. Gastroenterol Clin Biol
32:596-600.

13. Katzka DA, Jaffe DL (2007) Clinical Challenges and Images in GL
Gastroenterology 133: 176-178.

14. Silva RDP, SaadAHossne R, Ferraz RA, Teixeira FV (2011) Phytobezoar
in the terminal ileum: an uncommon cause of bowel obstruction. ABCD
Arq Bras Cir Dig 24: 342-343.

15. Teng H, Nawawi O, Ng K, Yik Y (2005) Phytobezoar: an unusual cause of
intestinal obstruction. Biomed Imaging Interv J 1: e4.

16. Fu CY, Chu CH, Liu TP, Hong ZJ, Hsu KF, et al. (2010) The relationship
between acid-suppressing drugs and phytobezoar formation: a
retrospective analysis and discussion of phytobezoar formation. Acta
Chir Belg 110: 595-597.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Harrington S, Mohamed S, Bloch R (2009) Small bowel obstruction by a
primary phytobezoar in Crohn's disease. Am Surg 75: 93-94.

Ozdemir S, Giilpinar K, Leventoglu S, Aydin S, Ozgay N (2009) A case
report of intestinal obstruction due to phytobezoar within Meckel's
diverticulum. Turk J Gastroenterol 20: 76-77.

Tayeb M, Khan FM, Rauf F, Khan MM (2011) Phytobezoar in a jejunal
diverticulum as a cause of small bowel obstruction: a case report. ] Med
Case Rep 5: 482.

Lough E, Richmond B, Maxwell D, Hayes JD (2008) Obstructing
phytobezoar arising from proximal jejunal diverticulum. Am J Surg 195:
106-107.

Quercioli A, Dallegri F, Ottonello L, Montecucco F, Borgonovo G (2009)
Intestinal radiation-induced stricture favours small bowel obstruction by
phytobezoar: report of a case. Gastroenterol Res Pract 2009: 482039.
Stepanian SA (2011) [An acute obturation in the small intestine caused
by phytobezoar in adhesive disease of the abdomen]. Klin Khir : 32-35.
Zhang RL, Yang ZL, Fan BG (2008) Huge gastric disopyrobezoar: a case
report and review of literatures. World J Gastroenterol 14: 152-154.

Hall BM, Shapiro MJ, Vosswinkel JA, Meisel S, Curci N (2011)
Phytobezoar as a cause of intestinal obstruction. ] Gastrointest Surg 15:
2293-2295.

de Menezes Ettinger JEI1, Silva Reis JM, de Souza EL, Filho Ede M,
Galvao do Amaral PC, et al. (2007) Laparoscopic management of
intestinal obstruction due to phytobezoar. JSLS 11: 168-171.

Ertugrul G, Coskun M, Seving M, Ertugrul F, Toydemir T (2012)
Treatment of gastric phytobezoars with Coca-Cola given via oral route: a
case report. Int ] Gen Med 5: 157-161.

Delgado MC, Rodriguez EF, VazquezAGarza JMN, Llorens CG, Lopez
CV (2012) Oclusion intestinal por fitobezoar recidivante: resolucion con
tratamiento no operatorio mediante celulasa. Cirugia Espanola.

Ladas SD, Triantafyllou K, Tzathas C, Tassios P, Rokkas T, et al. (2002)
Gastric phytobezoars may be treated by nasogastric Coca-Cola lavage.
Eur J Gastroenterol Hepatol 14: 801-803.

Baker EL, Baker WL, Cloney D] (2007) Resolution of a phytobezoar with
Aldoph's Meat Tenderizer. Pharmacotherapy 27: 299-302.

Carreira Delgado M, Fernandez Rodraguez E, Nuato VajzquezaGarza JM,
Gil Llorens C, Vajzquez Lapez C (2012) Intestinal obstruction caused by
recurrent phytobezoar: resolved with nonsurgical treatment with
cellulase. Cir Esp.

Walker-Renard P (1993) Update on the medicinal management of
phytobezoars. Am ] Gastroenterol 88: 1663-1666.

Fernindez Moraté J, Ilzarbe Sinchez L, Bessa Caserras J, Mateu de
Antonio ] (2009) [Cellulase treatment in 3 cases of large phytobezoars].
Farm Hosp 33: 100-103.

Ladas SD, Kamberoglou D, Karamanolis G, Vlachogiannakos J,
Zouboulis-Vafiadis I (2013) Systematic review: Coca-Cola can effectively
dissolve gastric phytobezoars as a first-line treatment. Aliment
Pharmacol Ther 37: 169-173.

Andrus CH, Ponsky JL (1988) Bezoars: classification, pathophysiology,
and treatment. Am J Gastroenterol 83: 476-478.

Dirican A, Unal B, Tatli F, Sofotli I, Ozgor D, et al. (2009) Surgical
treatment of phytobezoars causes acute small intestinal obstruction.
Bratisl Lek Listy 110: 158-161.

Kaden WS (1969) Phytobezoar in an addict: the cotton-picking stomach
syndrome. JAMA 209: 1367.

Cronin CG, Delappe E, Lohan DG, Roche C, Murphy JM (2010) Normal
small bowel wall characteristics on MR enterography. Eur J Radiol 75:
207-211.

] Gastrointest Dig Syst
ISSN:2161-069X JGDS, an open access journal

Volume 5 « Issue 2 « 1000266


http://www.ncbi.nlm.nih.gov/pubmed/22408356
http://www.ncbi.nlm.nih.gov/pubmed/22408356
http://www.ncbi.nlm.nih.gov/pubmed/22408356
http://www.ncbi.nlm.nih.gov/pubmed/15793871
http://www.ncbi.nlm.nih.gov/pubmed/15793871
http://www.ncbi.nlm.nih.gov/pubmed/15793871
http://www.ncbi.nlm.nih.gov/pubmed/21038126
http://www.ncbi.nlm.nih.gov/pubmed/21038126
http://www.ncbi.nlm.nih.gov/pubmed/21038126
http://www.ncbi.nlm.nih.gov/pubmed/20062741
http://www.ncbi.nlm.nih.gov/pubmed/20062741
http://www.ncbi.nlm.nih.gov/pubmed/20062741
http://www.ncbi.nlm.nih.gov/pubmed/8069423
http://www.ncbi.nlm.nih.gov/pubmed/8069423
http://www.ncbi.nlm.nih.gov/pubmed/8069423
http://www.ncbi.nlm.nih.gov/pubmed/22040770
http://www.ncbi.nlm.nih.gov/pubmed/22040770
http://www.ncbi.nlm.nih.gov/pubmed/22040770
http://www.ncbi.nlm.nih.gov/pubmed/22051841
http://www.ncbi.nlm.nih.gov/pubmed/22051841
http://www.ncbi.nlm.nih.gov/pubmed/22051841
http://www.ncbi.nlm.nih.gov/pubmed/17813369
http://www.ncbi.nlm.nih.gov/pubmed/22721161
http://www.ncbi.nlm.nih.gov/pubmed/22721161
http://www.ncbi.nlm.nih.gov/pubmed/22721161
http://www.ncbi.nlm.nih.gov/pubmed/11816742
http://www.ncbi.nlm.nih.gov/pubmed/11816742
http://www.ncbi.nlm.nih.gov/pubmed/18487032
http://www.ncbi.nlm.nih.gov/pubmed/18487032
http://www.ncbi.nlm.nih.gov/pubmed/18487032
http://www.ncbi.nlm.nih.gov/pubmed/18487032
http://www.ncbi.nlm.nih.gov/pubmed/21625276
http://www.ncbi.nlm.nih.gov/pubmed/21625276
http://www.ncbi.nlm.nih.gov/pubmed/21337839
http://www.ncbi.nlm.nih.gov/pubmed/21337839
http://www.ncbi.nlm.nih.gov/pubmed/21337839
http://www.ncbi.nlm.nih.gov/pubmed/21337839
http://www.ncbi.nlm.nih.gov/pubmed/19213409
http://www.ncbi.nlm.nih.gov/pubmed/19213409
http://www.ncbi.nlm.nih.gov/pubmed/19330743
http://www.ncbi.nlm.nih.gov/pubmed/19330743
http://www.ncbi.nlm.nih.gov/pubmed/19330743
http://www.ncbi.nlm.nih.gov/pubmed/21951579
http://www.ncbi.nlm.nih.gov/pubmed/21951579
http://www.ncbi.nlm.nih.gov/pubmed/21951579
http://www.ncbi.nlm.nih.gov/pubmed/18082550
http://www.ncbi.nlm.nih.gov/pubmed/18082550
http://www.ncbi.nlm.nih.gov/pubmed/18082550
http://www.ncbi.nlm.nih.gov/pubmed/19587825
http://www.ncbi.nlm.nih.gov/pubmed/19587825
http://www.ncbi.nlm.nih.gov/pubmed/19587825
http://www.ncbi.nlm.nih.gov/pubmed/22013686
http://www.ncbi.nlm.nih.gov/pubmed/22013686
http://www.ncbi.nlm.nih.gov/pubmed/18176981
http://www.ncbi.nlm.nih.gov/pubmed/18176981
http://www.ncbi.nlm.nih.gov/pubmed/21826548
http://www.ncbi.nlm.nih.gov/pubmed/21826548
http://www.ncbi.nlm.nih.gov/pubmed/21826548
http://www.ncbi.nlm.nih.gov/pubmed/17651584
http://www.ncbi.nlm.nih.gov/pubmed/17651584
http://www.ncbi.nlm.nih.gov/pubmed/17651584
http://www.ncbi.nlm.nih.gov/pubmed/22393302
http://www.ncbi.nlm.nih.gov/pubmed/22393302
http://www.ncbi.nlm.nih.gov/pubmed/22393302
http://www.ncbi.nlm.nih.gov/pubmed/12169994
http://www.ncbi.nlm.nih.gov/pubmed/12169994
http://www.ncbi.nlm.nih.gov/pubmed/12169994
http://www.ncbi.nlm.nih.gov/pubmed/17253920
http://www.ncbi.nlm.nih.gov/pubmed/17253920
http://www.ncbi.nlm.nih.gov/pubmed/8213707
http://www.ncbi.nlm.nih.gov/pubmed/8213707
http://www.ncbi.nlm.nih.gov/pubmed/19480798
http://www.ncbi.nlm.nih.gov/pubmed/19480798
http://www.ncbi.nlm.nih.gov/pubmed/19480798
http://www.ncbi.nlm.nih.gov/pubmed/23252775
http://www.ncbi.nlm.nih.gov/pubmed/23252775
http://www.ncbi.nlm.nih.gov/pubmed/23252775
http://www.ncbi.nlm.nih.gov/pubmed/23252775
http://www.ncbi.nlm.nih.gov/pubmed/3284334
http://www.ncbi.nlm.nih.gov/pubmed/3284334
http://www.ncbi.nlm.nih.gov/pubmed/19507635
http://www.ncbi.nlm.nih.gov/pubmed/19507635
http://www.ncbi.nlm.nih.gov/pubmed/19507635
http://www.ncbi.nlm.nih.gov/pubmed/5819913
http://www.ncbi.nlm.nih.gov/pubmed/5819913
http://www.ncbi.nlm.nih.gov/pubmed/19500930
http://www.ncbi.nlm.nih.gov/pubmed/19500930
http://www.ncbi.nlm.nih.gov/pubmed/19500930

	Contents
	Phytobezoar­Induced Small Bowel Obstruction in a Young Male with Virgin Abdomen
	Abstract
	Keywords:
	Case Presentation
	Introduction
	Case Continuation and Discussion
	References




