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Abstract

AIM: To compare results of double balloon enteros-
copy (DBE) procedures in pediatric and adult patients.

METHODS: The medical files of patients who un-
derwent DBE at Gazi University School of Medicine,
Ankara, Turkey between 2009 and 2011 were exam-
ined retrospectively. Adult and pediatric patients were
compared according to DBE indications, procedure
duration, final diagnosis, and complications. DBE pro-
cedures were performed in an operating room under
general anesthesia by two endoscopists. An oral or
anal approach was preferred according to estimated le-
sion sites. Overnight fasting of at least 6 h prior to the
start of the procedure was adequate for preprocedural
preparation of oral DBE procedures. Bowel cleansing
was performed by oral administration of sennosides A
and B solution, 2 mL/kg, and anal saline laxative en-
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ema. The patients were followed up for 2 h after the
procedure in terms of possible complications.

RESULTS: DBE was performed in 35 patients (5 pedi-
atric and 30 adult). DBE procedures were performed
for abdominal pain, chronic diarrhea, bleeding, chronic
vomiting, anemia, and postoperative evaluation of
anastomosis. Final diagnosis was diffuse gastric angio-
dysplasia (7 = 1); diffuse jejunal angiodysplasia (7 = 1);
ulceration in the bulbus (7 = 1); celiac disease (7 = 1);
low differentiated metastatic carcinoma (7 = 1); Peutz-
Jeghers syndrome (7 = 1); adenomatous polyp (7 =
1) and stricture formation in anastomosis line (7 = 1).
During postprocedural follow-up, abdominal pain and
elevated amylase levels were noted in three patients
and one patient developed abdominal perforation.

CONCLUSION: With the help of technological im-
provements, we may use enteroscopy as a safe modal-
ity more frequently in younger and smaller children.

© 2013 Baishideng. All rights reserved.
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Core tip: Small bowel diseases are encountered frequently
in adults and children. For diagnosing small bowel dis-
ease, endoscopy, barium series, ultrasound, and com-
puted tomography methods were used before advanced
techniques such as capsule endoscopy and double balloon
enteroscopy (DBE). Many centers began to use DBE wide-
ly in adults and children. Interventional procedures of DBE
in children are also as safe as in adult patients. Although
a small number of children were included in the present
study, this is believed to be the first comparison of DBE in
adult and pediatric patients.
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INTRODUCTION

Considerable progress has been made in the area of di-
agnostic or therapeutic endoscopic interventions since
Hirschowitz e# a/ introduced the fiberoptic endoscope in
1950". Endoscopic imaging of the whole small intestine
is more difficult than the colon due to its length, free
mobility and tortuosity within the abdominal cavity. Cap-
sule endoscopy (CE) is one of the latest techniques, and
provides single pass visualization of the intestines but
without biopsy or therapeutic capabilities. Small bowel
diseases are common in children and adults. However,
surgical approaches were the first choice for diagnostic
and therapeutic applications before using techniques like
CE and double balloon enteroscopy (DBE). DBE pro-
vides significant progress in diagnosis and management
of small intestinal diseases. The diagnostic and therapeu-
tic benefits of DBE in adults are well documented and
DBE is widely used in many centers. Although DBE is
a safe method in adults, its use in children was limited
to case reports, which were followed by center reports
about the DBE experience™

In the present study, we report our preliminary com-
parison of DBE in pediatric and adult patients, focusing
on the evolving indications, limitations, associated risks,
and complications of this endoscopic therapeutic tech-
nique, in the setting of a tertiary care referral center.

MATERIALS AND METHODS

Patients

The medical files of the patients who underwent DBE
at Gazi University School of Medicine, Ankara, Turkey
between 2009 and 2011 were examined retrospectively. A
total of 36 oral or anal procedures were performed in 35
patients. Endoscopy and colonoscopy were performed
in all patients prior to DBE. The indications for DBE in
each patient were based on clinical, laboratory, radiology,
endoscopy and colonoscopy findings, and biopsy results.
Unexplained chronic abdominal pain, chronic diarrhea,
gastrointestinal bleeding, anemia, and postoperative evalu-
ation of anastomosis line were the indications for DBE.

DBE procedure

DBE included a complete small bowel entetoscope, an
overtube, balloons and a special air pump. The Fujinon
EN-450T5 DBE system (Tokyo, Japan) used a 200-cm
working length enteroscope with an outer diameter of
8.5 and 2.8-mm working channel. The flexible overtube
had a length of 140 cm and outer diameter of 12 mm.
The enteroscope and overtube had balloons fitted at the
distal tip. An air pressure controlled pump system had
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a maximum inflatable pressure of 45 mmHg. For oral
DBE procedures, there was no difference in prepro-
cedural preparation of adult and pediatric patients and
overnight fasting of at least 6 h prior to the start of the
procedure was adequate. Bowel cleansing was performed
by oral administration of sennosides A and B solution, 2
mL/kg, and anal saline laxative enema. DBE procedures
were performed in an operating room under general an-
esthesia by two endoscopists. The patients were followed
up for 2 h after the procedure to assess possible compli-
cations.

Ethics

Information about the DBE procedure, including its re-
quirements and potential complications, were explained
to all adult patients and parents of the children before
the procedure. Informed consent was obtained from all
the participants.

Statistical analysis

The SPSS 16.0 software package was used for statistical
analysis. Numerical data were expressed as a percentage,
and measurement data were expressed as the mean *
SD. Differences were evaluated with the ;(2 test.

RESULTS

DBE procedures were performed in 35 patients (5 chil-
dren and 30 adults). Fourteen of the adult patients were
female (46.7%), and 16 were male (53.3%). Among pedi-
atric patients, four were male (80%) and one was female
(20%). The mean ages in the adult and pediatric patients
were 48.63 = 12.70 and 12 * 3 years, respectively. De-
mographic data of the patients are listed in Table 1.

Indications for DBE procedures were abdominal
pain (# = 11), chronic diarrhea (# = 8), anemia (# = 4),
bleeding (7 = 9), postoperative evaluation of anastomo-
sis line (# = 2), and chronic vomiting in a patient with
percutaneous endoscopic jejunostomy tube (7 = 1).
During postprocedural follow-up, three patients devel-
oped abdominal pain and elevated amylase levels, thus
follow-up periods were extended. One patient devel-
oped intestinal perforation.

Diagnosis was made by enteroscopy, evaluation of
biopsy or surgical material, or clinical and laboratory
data. Results were as follows: diffuse gastric angiodys-
plasia (# = 1); diffuse jejunal angiodysplasia (» = 1);
ulceration in the bulbus (# = 1); scalloping of the folds
in the bulbus and bowel mucosa compatible with celiac
disease (7 = 3); ulceration crater in the jejunum with 8-9
mm diameter covered with white exudate (low differen-
tiated metastatic carcinoma, #» = 1); polyps (3 patients

with Peutz-Jeghers syndrome and 1 with adenomatous
polyp); and stricture formation in anastomosis line (#
= 1) (Table 2). In 23 patients, monitoring of the small
bowel mucosa throughout the process was normal. De-
mographic characteristics of pediatric patients are given

in Table 3.
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Table 1 Demographic features of double balloon enteroscopy

patients

Indications Procedure »n Sex Oral/anal
for DBE time (mean,

min)
Chronic 64.8 11 3F/8M Oral approach DBE
abdominal pain 'Patient oral + anal

approach DBE

Anemia 62.5 4 1F/3M Oral approach DBE
Diarrhea 73.5 8 4F/4M Oral approach DBE
Bleeding 66 9 6F/3M Oral approach DBE
Evaluation of 38 2 1F/1M Oral approach DBE
anastomosis line
Chronic 64 1 1M Oral approach DBE
vomiting

'Diffuse jejunal angiodysplasia was noted in a female patient being in-
vestigated for anemia etiology. F: Female; M: Male; DBE: Double balloon
enteroscopy.

Table 2 Comparison of double balloon enteroscopy findings

and final diagnosis of study population

Pediatric (7 = 5) Adult (7 = 30) P

Male/female 4/1 16/14 <0.05
Procedure time 74 (65-89) 114 (76-125) <0.05
(min, 95%CI)
Route 5 oral 29 oral, 1 anal + oral
Findings/inter- Multiple polyps Diffuse gastric angiodysplasia
vention (1) (2) /polypectomy (1)/APC
'Diffuse jejunal angiodysplasia
in (1) /APC
Ulceration in bulbus (1)
Scalloping of the folds in
bulbus and bowel mucosa (3)
Ulceration crater in jejunum

with 8-9 mm diameter cov-
ered with white exudate (1)
Multiple polyps
(3)/ polypectomy
Polyp (1)/ polypectomy
anastomotic stricture
(1)/balloon dilation
Final diagnosis  Irritable bowel Angiodysplasia (2)
(n) syndrome (3)
PJS (2) Peptic ulcer (1)
Celiac disease (3)
Metastatic carcinoma (1)
Anastomotic stricture (1)
PJS (3)
Adenomatous polyp (1)
No definitive

diagnosis (18)
Minor compli-  Sore throat (4) Abdominal
cations (1) discomfort (21)
Abdominal Hyperamylasemia (5)
discomfort (3)
Sore throat (4)
Major compli- None Perforation (1)

cations (1)

Argon plasma coagulation (APC) was performed, unfortunately intestinal
perforation identified after the procedure. PJS: Peutz-Jeghers syndrome.

DISCUSSION

Small bowel diseases are encountered frequently in adults
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Table 3 Demographic features of pediatric patients

Patient Complaint Age (yr) Enteroscopy Intervention Final
/gender findings diagnosis
1 Abdominal 12/male Normal - Irritable
pain mucosa bowel
/ Diarrhea syndrome
2 Abdomi- 11.6/male Multiple Polypectomy Peutz-
nal pain polyps Jeghers
syndrome
3 Anemia 12/female Multiple Polypectomy Peutz-
polyps Jeghers
syndrome
4 Abdomi- 10/male Normal - Irritable
nal pain mucosa bowel
syndrome
5 Abdomi- 10yrand5  Normal - Irritable
nal pain mo/male mucosa bowel
syndrome

and children. For diagnosing small bowel disease, endos-
copy, barium series, ultrasound, computed tomography
(CT) methods were used before advanced techniques
such as CE and DBE. Segments of the small intestine
that cannot be reached are now viewed vz DBE and
progress has been made in diagnosis and treatment of
lesions in this region. Although a small number of chil-
dren were included in the present study, this is believed
to be the first comparison of DBE in pediatric and adult
patients. Demographic characteristics of pediatric pa-
tients.

Analyzing pediatric patients, patient 1 had abdominal
pain and diarrhea whereas patients 4 and 5 had abdomi-
nal pain only. In all three patients acute phase reactants
and leukocyte count were normal and stools were nega-
tive for blood. There were no pathological imaging signs
and endoscopic and colonoscopic examinations were
considered as normal. Abdominal pain was the most
common indication for enteroscopy in our limited num-
ber of pediatric patients. Evaluating the adult group of
patients, abdominal pain constituted the most common
indication for enteroscopy, with 11 patients (33%). Re-
viewing the literature for adult enteroscopy, Pata ez al”
reported that obscure bleeding constituted the major
indication, with 42.1%, whereas abdominal pain ranked
last with 9.47%. He ef a/"™ reported that abdominal pain
with 15 patients (25.4%) ranked second below melena
with 36 patients (61.01%) as the major indications. In
our adult series, three of the 11 patients with abdominal
pain had special features. Stool examinations of all three
patients were normal. Endoscopic and colonoscopic
examinations did not reveal any clear pathological sign.
However, due to visualization of local irregularities and
scalloping in jejunal bowel mucosa in some ateas, celiac
serology was performed and biopsy results were com-
patible with celiac disease.

According to the classical knowledge on celiac dis-
ease, it is known that four or more biopsy specimens
from the bulbus and duodenum are sufficient for di-
agnosis. Enteroscopy was not needed for diagnosis of
celiac disease. Today, we are aware of using enteroscopy
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for viewing the whole small bowel in refractory or com-
plicated celiac disease. Horoldt e al” reported that endo-
scopic duodenal biopsies of 31 patients with suspected
celiac disease were evaluated as normal. However, 60%
of these patients were diagnosed with celiac disease, with
the biopsies taken from the jejunum by enteroscopy.
Similarly, Rondonotti e# al" reported that among 23 pa-
tients with suspected celiac disease, four were diagnosed
with celiac disease with the help of enteroscopic jejunal
biopsies. Reviewing the literature, and as shown in our
study group, duodenal biopsies may not be sufficient in
10%-17% of patients with suspected celiac disease, and
biopsies have to be taken from distal parts of the small
intestine with the help of an enteroscopemw.

In our study, four patients had polyps and resections
were done. Patient 2 was being followed for Peutz-Jegh-
ers syndrome in a different center and was referred to
our department due to development of ileus symptoms.
In abdominal CT scans, 2 mass of 3 cm X 2.5 cm was
noted. Enteroscopy was performed and a giant three-
leaf-clover-shaped polyp completely filling the intestinal
lumen was seen (Figure 1). Complete resection was done
without postprocedural complications. Patient 3 was also
being followed for Peutz-Jeghers syndrome and promi-
nent anemia. The patient was positive for occult blood
in stool examination. During endoscopy, a jejunal polyp
was seen in an area that was out of reach. Polypectomy
was performed with the help of an enteroscope without
any complications.

Enteroscopy was performed in one adult patient
who had Peutz-Jeghers syndrome in childhood due to
anemia and recurrent abdominal pain. Polypectomy was
performed for multiple polyps with the help of an en-
teroscope, without any complications. One adult patient
being investigated for anemia with normal endoscopy
and colonoscopy was referred to our center for enteros-
copy. Jejunal polyps were seen and complete resection
was performed without any complications. Biopsies were
found to be compatible with adenomatous polyps.

Yoon ¢t al'’ reported the resection of a giant ileal
polyp of 2.5 cm X 2.5 cm via enteroscopy. Miyata ef al”
reported a case of small bowel intussusception due to
inflammatory polyps that was preoperatively diagnosed
using DBE. Thus, minimal laparoscopic resection could
be performed by shortening intussusception. Until
recently, primary surgical resection and intraoperative
endoscopy were the only available possibilities to treat
polyps in the mid-small bowel in patients with polyps.
DBE has changed this approach and now it is possible
not only perform endoscopic surveillance and diagnose
these lesions, but also resect them.

One of our adult patients investigated for abdominal
pain and anemia presented with occult blood. Endos-
copy and colonoscopy did not reveal any pathological
findings. During enteroscopy, an ulceration crater in the
jejunum of 8-9 mm diameter covered with white exudate
was noted. Biopsy evaluation was reported as low differ-
entiated metastatic carcinoma.
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Figure 1 A giant three-leaf cloverleaf shaped polyp completely filling the
intestinal lumen.

Fry et al"? reported a relative incidence of 9.6% for
small bowel tumors encountered during DBE in a se-
ries of 40 patients. Nakatani e/ al"? reported 10 years
DBE experience with 705 patients. All patients were
investigated for obscure gastrointestinal bleeding and 12
intestinal tumors were identified. According to the above
mentioned study, detection rates for intestinal tumors
with DBE, CE and CT were 92%, 60% and 67%, re-
spectively. Considering adult small bowel tumors, prob-
ably one of the major benefits of DBE may be defined
as diagnostic and/or therapeutic capability without the
need for surgery.

Although not met in our pediatric patients, diffuse
gastric and jejunal angiodysplasia was noted in two adult
patients, and argon plasma coagulation (APC) therapy
was performed. May ef al® reported 44 cases of an-
giodysplasia in a series of 66 patients and APC was
the treatment option. As in patients with small bowel
tumors, DBE may be compared better alternative to sut-
gery in patients with angiodysplasiam’zoj.

Initially, studies about DBE in childhood were lim-
ited to case reports, which were followed by center re-
ports. To date, there have been seven studies about DBE
procedures in childhood. In 2007, Leung”" performed
DBE in 15 pediatric patients; five of whom were < 10
years old. Liu ez al™ performed DBE with a diagnostic
rate of 77.8% in 31 pediatric patients aged 3-14 years.
In 2010, Lin e a/*" reported 13 successful DBE proce-
dures in 11 pediatric patients ranging from 8 to 20 years.
Thomson e a/* and Nishimura e a/* reported DBE in
14 and 48 pediatric patients, respectively. In 2012, Shen
et al™ reported 35 DBE procedures performed in 30
pediatric patients, whereas Uchida ez al”” performed 17
DBE procedures to 12 children. Evaluation of obscure
gastrointestinal bleeding, surveillance and treatment of
polyposis syndromes, investigation of abdominal pain,
chronic diarrhea, and suspected mucosal inflammation
comprised the indications in all the above-mentioned
pediatric DBE patients. Reported complications encoun-
tered in these patients were post-polypectomy bleeding,
sore throat, abdominal discomfort, and oral secretion
aspiration. One intestinal perforation was reported af-
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ter resection of a Peutz-Jeghers polyp in a 3-year-old
boy during enteroscopy. Reviewing the studies and case
reportts, it seems that the younger children with lower
weight have a higher possibility of complications such
as perforation. In our study, perforation occurred in an
adult patient with diffuse angiodysplasia after APC. Post-
procedural sore throat and abdominal discomfort were
noted in all our pediatric patients, whereas abdominal
discomfort was the major complaint in adult patients.

The mean procedure time was significantly shorter
for pediatric patients (74 min »s 114 min). The possible
explanation for this is the relatively shorter small bowel
length of pediatric patients. Although the majority of
the pediatric patients had polypectomy, none of them
had major complications. Although the lumen of the
small bowel is narrower in children, interventional endo-
scopic procedures are relatively safe. Only one patient in
the adult group had perforation (possibly due to APC)
and the clinical course was uneventful.

As a result, many centers have begun to use DBE
widely in adults and children. DBE is a safe method for
small bowel lesions in children, as in adults. Interven-
tional procedures are also as safe in pediatric as adult
patients; however, larger trials are needed to reach a firm
conclusion.
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