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The present evidence-based guidelines are focused on
the use of device-assisted enteroscopy in the manage-
ment of small-bowel diseases. A panel of experts select-
ed by the Spanish and Portuguese small-bowel study
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INTRODUCTION

Device-assisted enteroscopy (DAE) has shown high diag-
nostic yields for small-bowel (SB) diseases (1). Furthermore,
this technique is the first-line therapeutic procedure for sev-
eral SB pathologies. However, its role, place in the manage-
ment algorithm, and yields are dependent on numerous
factors, namely the indication and previous examinations
such as capsule endoscopy (CE). The aim of the present
guidelines is to provide evidence-based recommendations
on the clinical indications and on the diagnostic and thera-
peutic yields of DAE in SB diseases.

METHODS

The present guidelines were promoted and supported by
the Capsule Endoscopy and Enteroscopy Group of the
Spanish Society of Gastrointestinal Endoscopy (SEED) and
the Portuguese Small-Bowel Study Group (GEPID) - a sec-
tion of the Portuguese Gastroenterology Society (SPG).Two
guideline coordinators (EPCR, RP) were designated, who
invited members from both societies and selected experts
in the field from Spain and Portugal.

Seven task force groups comprising 3-5 persons coordi-
nated by a group leader were created for the following
subjects: overt SB bleeding, occult SB bleeding, Crohn’s
disease (CD), tumors, polyposis syndromes, celiac disease,
and miscellaneous indications. Each group contained mem-
bers from both societies, with variable levels of expertise
and from different institutions (Table 1).

The key questions to be addressed were decided by each
group coordinator but included indications, diagnostic
yield, and therapeutic yield or impact on the patient’s
clinical course. Technical aspects and the use of DAE in
specific settings outside the SB, such as difficult colonos-
copy and enteroscopy-assisted endoscopic retrograde
cholangiopancreatography, were not included in these
guidelines.

A systematic review of the literature was performed. The
literature search was carried out in PubMed, the Cochrane
Library, and Scopus until November 2019, combining the
following common and specific terms:

e Common terms for all task forces: enteroscopy OR
double-balloon OR DBE OR single-balloon OR SBE.

e Specific terms depending on the topic: obscure gastro-
intestinal bleeding OR OGIB OR small-bowel bleeding
OR anemia OR anaemia; Crohn OR inflammatory bow-
el disease OR IBD; tumor OR tumors OR tumour OR
tumours OR neoplasia OR cancer; polyp OR polyps OR
polyposis OR Peutz-Jeghers OR Familial adenomatous
polyposis; celiac disease OR coeliac disease.

The Grading of Recommendations Assessment, Develop-
ment, and Evaluation (GRADE) system was used for assessing
evidence levels and recommendation strengths (Table 2).The
guideline development process included online discussions
and one meeting during the Iberian Meeting of Enteroscopy
in January 2020 to discuss draft proposals and the main rec-
ommendations for all topics. Finally, a panel of experts was
selected by the Editorial Committee of The Spanish Journal of
Gastroenterology -Revista Espanola de Enfermedades Diges-
tivas (REED)-to perform an external review of the manuscript.

The present document is intended to be an evidence-based,
state-of-the-art guide for endoscopists dedicated to SB
diseases. These guidelines will be considered for review in
2025, but an update will be added sooner if relevant evi-
dence becomes available meanwhile.

SMALL-BOWEL BLEEDING

Obscure gastrointestinal bleeding (OGIB) accounts for
approximately 5 % of all cases of gastrointestinal bleed-
ing and is usually due to a SB lesion presenting with SB
bleeding (SBB) (1). Several meta-analyses have shown
comparable diagnostic yields for CE and DAE (2). CE is rec-
ommended as the first-line examination due to its non-in-
vasiveness and favorable safety profile. DAE should be per-
formed after the detection of the bleeding source or in the
emergency setting in patients with massive bleeding (1,3).
The diagnostic yield of DAE ranges from 47 % to 75 % (2,4-
8), depending on the type of lesion and indication (9,10).
Xin et al. showed a pooled overall diagnostic yield for dou-
ble-balloon enteroscopy (DBE) of 68 % in a meta-analysis
(11). In addition, this rate is significantly higher when DAE
is performed following a positive CE (75 % vs 27.5 %) (2).

Overt small-bowel bleeding

Data on the diagnostic yield of DAE focused on overt OGIB
are restricted to small case series. In this setting, DAE

Table 1. Group member distribution among the different areas of expertise

Overt 0GIB
Occult 0GIB
Crohn's disease
Tumors
Polyposis

Celiac disease

Miscellanea

Cristina Carretero*, Eduardo Valdivielso, Ana Ponte, Sandra Lopes, Noemi Caballero

Cristina Chagas*, Pilar Borque Barrera, Pedro Alonso, Carlos Bernardes, Consuelo Gélvez

Begofia Gonzalez*, Federico Argiielles-Arias, Bruno Rosa, Juan Egea-Valenzuela

Susana M3o de Ferro*, Nuno Almeida, Mileidis San Juan-Acosta, Oscar Nogales

Pilar Esteban Delgado*, Miguel Mascarenhas Saraiva, Javier Garcia Lledd, Francisco Sanchez Ceballos
Pedro Figueiredo*, Patricia Andrade, José Francisco Juanmartifiena-Fernandez, Blas José Gomez-Rodriguez

Enrique Pérez-Cuadrado Martinez*, Helder Cardoso, César Prieto-Frias

*Group leader.
0GIB: obscure gastrointestinal bleeding.
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Table 2. GRADE score according to benefits and risks

GRADE Benefit vs. risk
TA Benefits clearly outweigh
risks, or vice versa
1B Recommendation may apply
to most patients in most
1C circumstances
A Benefits balanced with
risks; best action may differ
depending on circumstances
gE or patient/society values
Benefits balanced with risks;
2C other alternatives may be
equally reasonable

Quality of evidence

RCTs with no important limitations or exceptionally strong evidence from observational
studies. Further research is unlikely to change our confidence in the estimate of the effect.
RCTs with important limitations or strong evidence from observational studies. Further higher-
quality research may have an important impact.

At least one critical outcome from RCTs with serious flaws, observational studies, case series,
or indirect evidence. Further higher-quality research is likely to have an important impact
RCTs with no important limitations or exceptionally strong evidence from observational
studies. Further research is unlikely to change our confidence in the estimate of the effect.
RCTs with important limitations or strong evidence from observational studies. Further higher-
quality research may have an important impact

At least one critical outcome from RCTs with serious flaws, observational studies, case series,
or indirect evidence. Further higher-quality research is likely to have an important impact

RCT: randomized controlled trial.

proved to have a higher diagnostic yield when performed
in the urgent setting (< 72 h), averaging 70-90 % (12). This
compares favorably with the diagnostic yield of DAE in the
non-urgent setting, which averages 30-50 % (13-15).

The therapeutic yield of DAE performed in the overt OGIB
setting ranges from 41.4 % to 88.9 % (14,16-21). Thera-
peutic procedures vary according to etiology and include
clipping, argon plasma coagulation, epinephrine injection,
heater probe coagulation, and polypectomy (14,18,21-24).
Additionally, endoscopic tattooing may be performed for
a subsequent surgical approach (20). The timing in which
DAE is performed may also influence therapeutic yields.
Recent studies reported that emergent DAE (< 24-72 h)
resulted in endoscopic therapy in 28.6-57.5 % of cases, while
non-emergent DAE resulted in endoscopic therapy in 13-50
% of cases (14,24-26). Concerning rebleeding, repeating
DAE therapy after an initial therapeutic DAE may decrease
the number of overt rebleeding episodes in patients with
recurrent OGIB (27). Moreover, Aniwan et al. concluded that
rebleeding rate was lower after emergent DBE when com-
pared to non-emergent DBE, although not significantly so
(10 % vs 29 %, p = 0.08) (26).

The oral route is usually selected first (12,14,16,28,29).
Previous findings from imaging studies or CE have a
major role guiding a further approach (5,12,14,28,30-33).
If a lesion detected on CE is within the initial 75 % of SB
transit time, an anterograde approach should be chosen
(14,17,20,22,24,25,34). Pérez-Cuadrado Robles et al. con-
cluded that real-time CE findings may also be useful to
decide the initial route on emergent SBB (17). When a prior
study failed to reveal a potential bleeding source, the oral
approach should be chosen, or the insertion route should be
selected according to the type of bleeding (5,12,16,19,22,25-
28,30,31,33-37).The presence of melena prompts to antero-
grade DAE and hematochezia to retrograde DAE (16,26,36).
In fact, Zhu et al. showed that the presence of melena dou-
bles the odds of finding a bleeding site within the proximal
SB (OR 1.97, 95 % CI: 1.17-3.33, p = 0.01), prompting for oral
DAE in these patients (38). If clinical suspicion is high for
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bleeding despite negative findings on the initial insertion
route, the limit of insertion should be marked by clipping or
tattooing, and DAE should be performed using the opposite
route of insertion (12,14,19-22,25,26,28,33,35-37). When a
bleeding source has been identified, total enteroscopy is
not required (27,30,35).

Major adverse events associated with DAE procedures in
overt OGIB (such as perforation or pancreatitis) are very
rare and occur in about 0.5 % of cases (8,16,20,29,31,37,39).
Minor complications occur in about 11 % of patients, and
include abdominal discomfort, abdominal pain for <
48 hours, sore throat, and minimal SB mucosal trauma.
Patients may usually be discharged on the same day of
the procedure (19,31,34,37,40). Mortality related to DAE or
endoscopic therapy is extremely rare (41).

Occult small-bowel bleeding and iron-deficiency anemia

DAE has a high diagnostic yield in the setting of occult-
OGIB or iron deficiency anemia (IDA) ranging from 52.4
% to 75.6 % (2,25,36,40,42-46), which increases when DAE
is performed after a positive CE (20). The most frequently
identified lesions are angiodysplasias, erosions, ulcers and
tumors (1,2,44). The yields and findings appear to be simi-
lar to those achieved with CE, especially when a complete
DAE is achieved (47-49). CE prior DAE is useful to identify
potential lesions and to select the most convenient route
for the procedure, as described above for overt-OGIB (2,47).

There are no randomized controlled trials evaluating the
efficacy of DAE in patients with occult-OGIB/IDA. Moreover,
most cohorts don’t divide their therapeutic results between
patients with overt and occult-OGIB/IDA. However, several
retrospective and prospective observational studies report-
ed a high therapeutic yield -usually defined as the ability to
successfully perform therapeutic endoscopic procedures or
improvement in hemoglobin levels/decrease in transfusion
requirements (19,20,39,50-55). In spite of achieving a high
endoscopic therapeutic success and a reduction in the need
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for transfusion support, two systematic reviews concluded
that the rate of recurrence/rebleeding is substantial (56,57).
Given the fact that the major cause of occult-OGIB/IDA are
SB angiodysplasias, which tend to be multiple, additional
studies to verify the role of periodic enteroscopic interven-
tions and/or its association with medical treatment in the
prevention of rebleeding are needed.

The outcomes of occult-OGIB/IDA after DAE therapy eval-
uated in different publications are numerous: resolution of
anemia (or improvement in hemoglobin levels), need for
endoscopic procedures, number of hospital admissions,
hospitalization time, transfusion requirements, mortali-
ty etc. Most retrospective studies and case series report
high diagnostic and therapeutic yields, resulting in reduced
transfusion requirements, iron supplementation or the
need for subsequent endoscopic treatment (58). Rebleed-
ing after an initial DAE hemostasis ranges from 20 % to
52.6 % (18,19,21,23,27,55,59-61). Female sex (OR: 1.96, 95 %
Cl: 1.1-3.3), Osler-Weber syndrome (OR: 4.35, 95 % CI: 1.2-
15.4) and cardiac disease (OR: 1.89, 95 % CI: 1.1-2.9) were
associated with rebleeding in a recent meta-analysis (62).
Williamson et al. demonstrated a significant decrease in
blood transfusion requirements, need for iron supplemen-
tation and additional procedures after a first therapeutic
DAE (55). Repeating therapeutic DAE has proven to be use-
ful in rebleeding patients (53).

Furthermore, patients with treatable lesions have better
clinical outcomes (26,35,63). When multiple SB vascular
lesions are identified, treatment efficacy can be limited, but
a reduction in the number of transfusions may be achieved.
In the case of erosions or ulcers, patients with potential-
ly treatable lesions, such as NSAIDs use, or inflammatory
bowel disease (IBD), have better long-term outcomes than
those in which the cause remains unknown (35).

CROHN'’S DISEASE

DAE has a limited role in the initial evaluation of patients
with suspected IBD. However, when SB lesions are identi-
fied by cross-sectional imaging modalities or CE, histolog-
ic evaluation may be necessary to rule out other diseases
(64,65). If the location of these lesions lies outside the reach
of standard endoscopy, DAE is the preferred technique. In
this setting, it has a higher diagnostic yield than radiologic
techniques (SB barium contrast, CT enterography and mag-
netic resonance enterography, MRE) (66).

Regarding established CD, DAE may be useful in patients
with unclear symptoms and for therapy of SB strictures or
bleeding lesions (67-70). This technique can confirm sus-
pected CD with a diagnostic yield of 22-80 % (65,71-73),
and can also change the initial diagnosis in up to 12 % of
cases when the lesions that are observed or the histological
findings are different from those reported by CE or radiol-
ogy (73-75).

Therapeutic DAE in CD is mainly indicated to perform bal-
loon dilation of SB strictures to prevent or delay surgical
interventions. In experienced hands the technical feasibility
is over 90 %, which is equivalent to conventional endoscop-
ic balloon dilation for colon and ileocolonic anastomoses
(69). Dilation of anastomotic or primary strictures, shorter

than 5cm, non-angulated and without significant inflam-
matory activity namely deep ulcers or fistulae, proved to
be safe and associated with better long-term outcomes
(69,70,76-78). Data on adjunctive therapies for refractory
strictures, such as triamcinolone or infliximab injection,
stent placement or cutting techniques are scarce and mixed,
currently not supporting their routine use. Approximate-
ly 80 % of CD patients submitted to DAE balloon dilation
remain symptom-free after 3 years, although nearly half of
these cases will require at least one re-dilation procedure.
The mean diameter of dilation reported is 12-15 mm, with
an overall complication rate of 4.8 % per patient and 2.6 %
per dilation (76,77). The presence of large and deep ulcers,
fistulas and/or abdominal or pelvic abscesses are contrain-
dications for balloon dilation.

SMALL BOWELTUMORS

SB tumors (SBT) comprise less than 5 % of gastrointestinal
cancers.The incidence of primary SBT is increasing, mainly
due to the rise of neuroendocrine tumors (NETs). The most
common SBTs are gastrointestinal stromal tumor (GIST),
adenocarcinoma, NET, and lymphoma (79). Overall, SBTs
are more frequent in the jejunum, followed by the duode-
num and ileum, and most present with SBB (80-83).

CE and DAE are complementary, with high diagnostic con-
cordance for the detection of SBT and polyps (84). However,
DAE may have a higher diagnostic yield than CE (85). Both
endoscopic techniques performed better in SBT detection
than contrast-enhanced computed tomography (85-87).
DBE is an useful procedure to determine the extent, loca-
tion and endoscopic characteristics of SBT, allowing biopsy
examination and tattoo injection to guide a possible sur-
gery. It also provides additional information to other pro-
cedures, that may be decisive in the clinical course of these
patients (81-83,87-90).

If there are no doubts about the diagnosis of SBT at CE,
direct surgery is acceptable if cross-sectional imaging
excludes inoperability (1). In all other cases, histologi-
cal confirmation is crucial to make treatment decisions
(83,90,91). Biopsies have a high diagnostic value, especial-
ly for adenocarcinoma and lymphoma (71.4 % and 60 %,
respectively) (87).The need for histology of GISTs must be
thoroughly balanced, since the rate of a positive histolog-
ical diagnosis by DAE does not exceed 46.7 % and the risk
of bleeding is not negligible (92,93).

Concerning NETSs, a retrospective study demonstrated that
bidirectional DAE performed in patients with previously
known tumors, to exclude multifocality, revealed additional
neuroendocrine tumors in 51.1 % (94).

DAE can modify the clinical course in 25-65 % of patients
by delaying or avoiding emergent surgery or by modifying
the surgical approach (83,86).

DAE allows therapeutic interventions, primarily hemosta-
sis of bleeding SBT (using argon plasma coagulation, hae-
mostatic powder, clipping, and epinephrine or sclerosant
injections). Some case series proposed DAE for stenting in
SB obstruction secondary to SBT (as emergency treatment
and in palliative patients) (95-98). The evidence is scarce
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given the limited working channel of the enteroscope and
the high degree of technical skills required.

After surgical resection of SBT in patients without polyposis
or other inherited syndromes there are no clear recommen-
dations for follow-up. However, some authors recommend
DAE (99).

SMALL BOWEL POLYPOSIS

Small bowel polyps occur in 90 % of Peutz-Jeghers syn-
drome (PJS) patients and in more than 75 % of those with
familial adenomatous polyposis, being distal small bowel
polyps more frequent in patients who also have duodenal
polyps (100). A retrospective study showed that CE iden-
tified the number, location and size of polyps and could
indicate the route (oral or anal) for DAE and predict the
difficulty of polypectomy during deep enteroscopy (101).
However, DAE was better than CE to define the size and
location of polyps.

A prospective study showed that MRE and DAE have simi-
lar diagnostic yield for detecting clinically relevant SB pol-
yps (= 15 mm in diameter) in patients with PJS (102), but the
most important advantage of DAE compared with MRE is
its ability forimmediate polypectomy, tattooing and biopsy.

An initial CE/MRE may be preferred to select for enteros-
copy only those patients needing therapy (1) although the
diagnostic rate is similar to DAE (103). Polyp size is the
most important risk factor for SB intussusception, being
intussusception generally due to polyps = 15 mm in diam-
eter. Consequently, large polyps (10-15 mm) or symptom-
atic or rapidly growing polyps should be removed in PJS
(104,105). DAE proved to be useful in the resection of SB
polyps resulting in a decrease in the average number and
size of lesions in periodic enteroscopies (106-108). Addition-
ally, absence of intussusception or complications requiring
surgery after a follow-up of up to 56.5 months (107) and an
adequate safety profile was also verified. There are series in
which complications are not reported(109), but other stud-
ies report complications between 4-6 % including bleeding,
pancreatitis, perforation and post-polypectomy abscesses,
treated with conservative management in most cases (106-
108,110). The effect on cancer reduction after enteroscopy
resections remains unknown.

There is little evidence in determining the indication for
DAE in familial adenomatous polyposis patients. Screen-
ing and surveillance with DAE of SB adenomas could be
useful in patients with Spigelman scores lll or IV (111), even
though the malignant potential of these lesions is unknown
(112-14).

CELIAC DISEASE

There is a little role for DAE in the diagnosis of celiac
disease (CeD) as most patients are diagnosed based on
endoscopic and histologic findings of upper Gl endoscopy.
Some studies reported a patchy distribution of histologic
abnormalities (115), thus DAE may be indicated in cases of
strong clinical suspicion with positive specific serology and
negative duodenal biopsies at upper-Gl endoscopy.

REV ESP ENFERM DIG 2020:112(4):309-318
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The role of DAE is mainly for the diagnosis of CeD com-
plications (116). Patients uncompliant or unresponsive to a
gluten-free diet, with alarm symptoms or iron deficiency ane-
mia, have an increased risk of developing SB malignancies
(117); in this case, SB evaluation by CE, upper endoscopy and
imaging tests followed by DAE in order to obtain mucosal
samples for histological and/or molecular analysis is rec-
ommended. Currently, it is difficult to know the diagnostic
yield of DAE as only a few retrospective papers and a single
meta-analysis (117) can be found. Among these studies, the
overall diagnostic yield approaches up to 20 %, although this
value decreases when evaluating SB malignant and prema-
lignant lesions separately. The diagnostic yield for malignant
lesions ranges between 16.7-24 %, whereas for premalignant
lesions it ranges from 9 to 16 % (118,119).

MISCELANEOUS

There are other clinical conditions in which DAE is useful.
Due to its ability to perform biopsies of the entire SB, DAE
has been reported in the diagnosis of malabsorption syn-
dromes and SB chronic infections, mainly tuberculosis and
Whipple's disease (120,121). It also enables the characteri-
zation of other diseases such as NSAID enteropathy (122),
ischemic enteritis and radiation-induced enteritis, graft ver-
sus host disease with SB involvement, and other lesions
such as inflammatory fibroid polyps and SB diverticula,
including Meckel’s diverticulum (123). In altered anatomy,
such as Roux-en-Y anastomosis and gastrojejunostomy,
DAE enables the study of intestinal segments that are inac-
cessible to regular endoscopes, including CE (124). Endo-
scopic enteroclysis can be useful in selected cases such as
stenosis. DAE has also been used for therapy: retrieval of
potentially harmful foreign bodies, especially retained CE
(125), but also bezoars (126), needles (127), coins (128), gas-
tric bands (129), dentures (130) and migrated stents (131).
Many SB strictures secondaries to NSAIDs, radiation, sur-
gical anastomosis, or malignancy have been treated with
balloon dilation (76,132,133) or stenting, using both over-
the-wire or through-the-scope techniques (134-136). DAE
can also be used for percutaneous endoscopic jejunostomy
(137) and SB intussusception (138).

CONCLUSIONS

Since its introduction in routine clinical practice almost two
decades ago, the diagnostic and therapeutic capabilities of
DAE have continuously evolved (139). The evidence pub-
lished in the last few years helped better define the role of
DAE in its various indications, as well as its advantages and
disadvantages over other endoscopic and radiologic proce-
dures. As the technology continues to evolve and mature,
further refinements in its capabilities and use are anticipated.

STATEMENTS
SMALL-BOWEL BLEEDING

¢ In OGIB, the route of insertion for DAE should be based
on pre-DAE investigations, such as CE. GRADE 2B
(weak recommendation, moderate-quality evidence).
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e DAE should be the first-line therapeutic procedure

following CE in both patients with overt and occult
OGIB. GRADE 2A (weak recommendation, high-quality
evidence).

® There are no serious complications associated with the

examination or endoscopic treatment. The procedure
is generally well tolerated. GRADE 2B (weak recom-
mendation, moderate-quality evidence).

1. Overt OGIB

e DAE has a high therapeutic yield in overt OGIB. The

therapeutic technique should be selected according to
the bleeding source. GRADE 1B (strong recommenda-
tion, moderate-quality evidence).

e |n patients with recurrent overt OGIB a second ther-

apeutic DAE is recommended. GRADE 2C (weak rec-
ommendation, low-quality evidence).

e In overt OGIB, DAE should be performed whenever

possible within the first 72 h, as this leads to higher di-
agnostic and therapeutic yields, and lower rebleeding
rates. GRADE 2C (weak recommendation, low-quality
evidence).

2. Occult OGIB

e DAE has a high therapeutic yield in occult OGIB. Recom-

mended treatment options include: argon plasma treat-
ment for angiectasia coagulation; hemostatic clipping
for Dieulafoy lesions or bleeding ulcers; polypectomy
for bleeding small-bowel polyps; and/or lesion tattoo-
ing for further surveillance or treatment. GRADE 2B
(weak recommendation, moderate-quality evidence).
Follow-up of patients with vascular lesions is recom-
mended because of a high rebleeding rate. Repeated
treatment with DAE may improve the management of
refractory OGIB. Grade 1C (strong recommendation,
low-quality evidence).

CROHN'’S DISEASE

e DAE is indicated for suspected CD in patients with SB

lesions identified by other non-invasive techniques
(CE or CT/MR enterography) and non-accessible to
conventional endoscopy. In these cases a histological
diagnosis is recommended. GRADE 1B (strong recom-
mendation, moderate-quality evidence).

In established CD DAE may be useful for diagnosis
and therapy in selected cases (dilatation of strictures
and retrieval of impacted capsules). GRADE 1B (strong
recommendation, moderate-quality evidence).

DAE dilatation of primary or anastomotic strictures
shorter than 5 cm, non-angulated, and without signif-
icant inflammatory activity represents a safe, effective
intervention with a low rate of complications. GRADE 1B
(strong recommendation, moderate-quality evidence).

TUMORS

of SB tumors. GRADE 1C (strong recommendation,
low-quality evidence).

DAE should be considered in patients with a high clin-
ical suspicion of SB tumors despite negative CE and
cross-sectional studies. GRADE 2C (weak recommen-
dation, low-quality evidence).

In patients with suspected SB tumors, if there is no
undeniable indication for surgery, DAE should be
performed to confirm the diagnosis, obtain biopsies
for histological documentation, establish the precise
location of the lesion, and mark it for further surgi-
cal treatment. GRADE 1C (strong recommendation,
low-quality evidence).

POLYPOSIS

DAE therapy is recommended for polyps > 10-15 mm
to prevent polyp-related complications. GRADE 1B
(strong recommendation, moderate-quality evidence).
DAE may also be used in symptomatic patients with
polyps causing intussusception symptoms and hem-
orrhage/anemia in intestinal polyposis syndromes
(FAP and PJS). GRADE 1C (strong recommendation,
low-quality evidence).

DAE may be used in FAP patients with Spigelman
stages IlI/IV for screening and surveillance of intesti-
nal adenomas and endoscopic treatment. GRADE 2C
(weak recommendation, low-quality evidence).

CELIAC DISEASE

e There is a little role for enteroscopy in the diagnosis

of celiac disease. Enteroscopy may be indicated in
cases of strong clinical suspicion with positive specif-
ic serology and negative duodenal biopsies at upper
Gl endoscopy. GRADE 2C (weak recommendation,
low-quality evidence).

¢ The role of enteroscopy is mainly for the diagnosis of ce-

liac disease complications. In patients noncompliant with
or unresponsive to gluten-free diet, with alarm symp-
toms or iron-deficiency anemia, enteroscopy is recom-
mended after SB evaluation by CE, upper-Gl endoscopy,
and imaging tests in order to obtain mucosal samples for
histologic and/or molecular analysis. GRADE 2B (weak
recommendation, moderate-quality evidence).

REFERENCES

e DAE should be used in a combined approach with

CE and radiological examinations for the diagnosis

1.

Pennazio M, Spada C, Eliakim R, et al. Small-bowel capsule endoscopy and
device-assisted enteroscopy for diagnosis and treatment of small-bowel
disorders: European Society of Gastrointestinal Endoscopy (ESGE) Clinical
Guideline. Endoscopy 2015;47:352-86. DOI: 10.1055/s-0034-1391855

Teshima CW, Kuipers EJ, van Zanten SV, et al. Double balloon enteroscopy
and capsule endoscopy for obscure gastrointestinal bleeding: an updated
meta-analysis. Journal of gastroenterology and hepatology 2011;26:796-
801. DOI: 10.1111/].1440-1746.2010.06530.x

Perez-Cuadrado-Robles E, Perez-Cuadrado-Martinez E. The Role of Emer-
gency Endoscopy in Small Bowel Bleeding: A Review. GE Port J Gastroen-
terol 2016;23:84-90. DOI: 10.1016/j.jpge.2015.11.002

Pattni V, Tate DJ, Terlevich A, et al. Device-assisted enteroscopy in the
UK: description of a large tertiary case series under conscious sedation.
Frontline Gastroenterol 2018;9:122-8.

REV ESP ENFERM DIG 2020:112(4):309-318
DOI: 10.17235/reed.2020.7020/2020



10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Small bowel enteroscopy — A joint clinical guideline by the Spanish and Portuguese small-bowel study groups

Hashimoto R, Matsuda T, Nakahori M. False-negative double-balloon
enteroscopy in overt small bowel bleeding: long-term follow-up after
negative results. Surg Endosc 2019;33:2635-41. DOI: 10.1007/s00464-018-
6561-x

Akarsu M, Akkaya Ozdinc S, Celtik A, et al. Diagnostic and therapeutic
efficacy of double-balloon endoscopy in patients with small intestinal dis-
eases: single-center experience in 513 procedures. Turk J Gastroenterol
2014,25:374-80. DOI: 10.5152/tjg.2014.5191

Khashab MA, Lennon AM, Dunbar KB, et al. A comparative evaluation
of single-balloon enteroscopy and spiral enteroscopy for patients with
mid-gut disorders. Gastrointest Endosc 2010;72:766-72. DOI: 10.1016/j.
gie.2010.04.043

Arakawa D, Ohmiya N, Nakamura M, et al. Outcome after enteroscopy
for patients with obscure Gl bleeding: diagnostic comparison between
double-balloon endoscopy and videocapsule endoscopy. Gastrointestinal
endoscopy 2009;69:866-74. DOI: 10.1016/j.gie.2008.06.008

Perez-Cuadrado-Robles E, Esteban-Delgado P, Martinez-Andres B, et al.
Diagnosis agreement between capsule endoscopy and double-balloon en-
teroscopy in obscure gastrointestinal bleeding at a referral center. Rev Esp
Enferm Dig 2015;107:495-500. DOI: 10.17235/reed.2015.3665/2015

Ohmiya N, Yano T, Yamamoto H, et al. Diagnosis and treatment of obscure
Gl bleeding at double balloon endoscopy. Gastrointestinal endoscopy
2007;66:S72-77. DOI: 10.1016/].gie.2007.05.041

Xin L, Liao Z, Jiang YP, et al. Indications, detectability, positive findings,
total enteroscopy, and complications of diagnostic double-balloon endos-
copy: a systematic review of data over the first decade of use. Gastrointest
Endosc 2011;74:563-70. DOI: 10.1016/j.gie.2011.03.1239

Liu'Y, Jiang W, Chen G, et al. Diagnostic Value and Safety of Emergency
Single-Balloon Enteroscopy for Obscure Gastrointestinal Bleeding. Gastro-
enterol Res Pract 2019;2019:9026278. DOI: 10.1155/2019/9026278

Monkemuller K, Neumann H, Meyer F, et al. A retrospective analysis of
emergency double-balloon enteroscopy for small-bowel bleeding. Endos-
copy 2009;41:715-7. DOI: 10.1055/s-0029-1214974

Rodrigues JP, Pinho R, Rodrigues A, et al. Diagnostic and therapeutic yields
of urgent balloon-assisted enteroscopy in overt obscure gastrointestinal
bleeding. Eur J Gastroenterol Hepatol 2018;30:1304-8. DOI: 10.1097/
MEG.0000000000001244

Aniwan S, Viriyautsahakul V, Rerknimitr R, et al. Urgent double balloon en-
doscopy provides higher yields than non-urgent double balloon endoscopy
in overt obscure gastrointestinal bleeding. Endosc Int Open 2014;2:E90-95.
DOI: 10.1055/5-0034-1365543

Tu CH, Kao JY, Tseng PH, et al. Early timing of single balloon enteroscopy
is associated with increased diagnostic yield in patients with overt small
bowel bleeding. J Formos Med Assoc 2019;118:1644-51. DOI: 10.1016/].
jfma.2019.01.003

Perez-Cuadrado Robles E, Bebia Conesa P, Esteban Delgado P, et al. Emer-
gency double-balloon enteroscopy combined with real-time viewing of
capsule endoscopy: a feasible combined approach in acute overt-obscure
gastrointestinal bleeding? Digestive Endoscopy: Official Journal of the Ja-
pan Gastroenterological Endoscopy Society 2015;27:338-44.

Edwards AL, Monkemuller K, Pamboukian SV, et al. Utility of double-bal-
loon enteroscopy in patients with left ventricular assist devices and ob-
scure overt gastrointestinal bleeding. Endoscopy 2014;46:986-91. DOI:
10.1055/5-0034-1377512

Lin WP, Chiu CT, Su MY, et al. Treatment decision for potential bleeders in
obscure gastrointestinal bleeding during double-balloon enteroscopy. Di-
gestive diseases and sciences 2009;54:2192-2197. DOI: 10.1007/s10620-
008-0591-5

Kaffes AJ, Siah C, Koo JH. Clinical outcomes after double-balloon enteros-
copy in patients with obscure Gl bleeding and a positive capsule endosco-
py. Gastrointest Endosc 2007;66:304-309. DOI: 10.1016/j.gie.2007.02.044

Hsu CM, Chiu CT, Su MY, et al. The outcome assessment of double-balloon
enteroscopy for diagnosing and managing patients with obscure gastro-

REV ESP ENFERM DIG 2020:112(4):309-318
DOI: 10.17235/reed.2020.7020/2020

22.

23.

24,

25.

26.

27.

28.

29.

30.

32.

33.

34.

35.

36.

37.

38.

intestinal bleeding. Dig Dis Sci 2007;52:162-6. DOI: 10.1007/s10620-006-
9554-x

Lipka S, Rabbanifard R, Kumar A, et al. A single-center United States ex-
perience with bleeding Dieulafoy lesions of the small bowel: diagnosis and
treatment with single-balloon enteroscopy. Endosc Int Open 2015;3:E339-
345.DOI: 10.1055/s-0034-1391901

Chen YY, Chiu CT, Hsu CM, et al. Enteroscopic diagnosis and management
of small bowel diverticular hemorrhage: a multicenter report from the Tai-
wan Association for the Study of Small Intestinal Diseases. Gastroenterol
Res Pract 2015;2015:564536. DOI: 10.1155/2015/564536

Pinto-Pais T, Pinho R, Rodrigues A, et al. Emergency single-balloon enteros-
copy in overt obscure gastrointestinal bleeding: Efficacy and safety. United
European Gastroenterol J 2014;2:490-6. DOI: 10.1177/20506406 14554850

Nelson KK, Lipka S, Davis-Yadley AH, et al. Timing of single balloon en-
teroscopy: significant or not? Endosc Int Open 2016;4:E761-766. DOI:
10.1055/s-0042-108189

Aniwan S, Viriyautsahakul V, Angsuwatcharakon P, et al. Comparison
of urgent video capsule endoscopy and urgent double-balloon endosco-
py in massive obscure gastrointestinal bleeding. Hepatogastroenterol
2014:61:1990-4.

Shinozaki S, Yamamoto H, Yano T, et al. Favorable long-term outcomes of
repeat endotherapy for small-intestine vascular lesions by double-balloon
endoscopy. Gastrointestinal endoscopy 2014;80:112-7. DOI: 10.1016/j.
0ie.2013.11.029

Madisch A, Schmolders J, Bruckner S, et al. Less favorable clinical out-
come after diagnostic and interventional double balloon enteroscopy in
patients with suspected small-bowel bleeding? Endoscopy 2008;40:731-4.

Tanaka S, Mitsui K, Tatsuguchi A, et al. Current status of double bal-
loon endoscopy--indications, insertion route, sedation, complications,
technical matters. Gastrointest Endosc 2007;66:S30-33. DOI: 10.1016/j.
gie.2007.01.026

Hashimoto R, Nakahori M, Matsuda T. Impact of urgent double-balloon en-
teroscopy on the short-term and long-term outcomes in overt small bowel
bleeding. Dig Dis Sci 2019;64:2933-8. DOI: 10.1007/510620-019-05627-1

Hermans C, Stronkhorst A, Tjhie-Wensing A, et al. Double-balloon endos-
copy in overt and occult small bowel bleeding: results, complications, and
correlation with prior videocapsule endoscopy in a tertiary referral center.
Clin Endosc 2017;50:69-75. DOI: 10.5946/ce.2016.079

Nakamura M, Ohmiya N, Shirai O, et al. Route selection for double-bal-
loon endoscopy, based on capsule transit time, in obscure gastrointestinal
bleeding. J Gastroenterol 2010;45:592-9. DOI: 10.1007/s00535-010-0202-z

Gerson LB, Batenic MA, Newsom SL, et al. Long-term outcomes after dou-
ble-balloon enteroscopy for obscure gastraintestinal bleeding. Clin Gastro-
enterol Hepatol 2009;7:664-9. DOI: 10.1016/j.cgh.2009.01.021

Moran RA, Barola S, Law JK, et al. A randomized controlled trial com-
paring the depth of maximal insertion between anterograde sin-
gle-balloon versus spiral enteroscopy. Clin Med Insights Gastroenterol
2018;11:1179552218754881. DOI: 10.1177/1179552218754881

Shinozaki S, Yano T, Sakamoto H, et al. Long-term outcomes in patients
with overt obscure gastrointestinal bleeding after negative double-balloon
endoscopy. Dig Dis Sci 2015;60:3691-6. DOI: 10.1007/s10620-015-3792-8

Sun B, Rajan E, Cheng S, et al. Diagnostic yield and therapeutic impact
of double-balloon enteroscopy in a large cohort of patients with obscure
gastrointestinal bleeding. Am J Gastroenterol 2006;101:2011-5. DOI:
10.1111/j.1572-0241.2006.00664 x

Kaffes AJ, Koo JH, Meredith C. Double-balloon enteroscopy in the di-
agnosis and the management of small-bowel diseases: an initial expe-
rience in 40 patients. Gastrointest Endosc 2006;63:81-6. DOI: 10.1016/j.
gie.2005.09.017

Zhu CN, Friedland J, Yan B, et al. Presence of melena in obscure gastroin-
testinal bleeding predicts bleeding in the proximal small intestine. Dig Dis
Sci 2018;63:1280-5. DOI: 10.1007/s10620-018-5003-x

815



316

39.

40.

42.

43.

44.

45.

46.

47.

48.

49.

50.

52.

53.

54.

55.

E. Pérez-Cuadrado-Robles et al.

Shelnut DJ, Sims OT, Zaibaq JN, et al. Predictors for outcomes and read-
mission rates following double balloon enteroscopy: a tertiary care experi-
ence. Endosc Int Open 2018;6:E751-e757. DOI: 10.1055/a-0602-3967

Prachayakul V, Deesomsak M, Aswakul P, et al. The utility of single-balloon
enteroscopy for the diagnosis and management of small bowel disorders
according to their clinical manifestations: a retrospective review. BMC
Gastroenterol 2013;13:103. DOI: 10.1186/1471-230X-13-103

Pinho R, Ponte A, Rodrigues A, et al. Long-term rebleeding risk following
endoscopic therapy of small-bowel vascular lesions with device-assisted
enteroscopy. Eur J Gastroenterol Hepatol 2016;28:479-85. DOI: 10.1097/
MEG.0000000000000552

Santhakumar C, Liu K. Evaluation and outcomes of patients with obscure
gastrointestinal bleeding. World J Gastrointest Pathophysiol 2014;5:479-
86. DOI: 10.4291/wjgp.v5.i4.479

Sidhu R, McAlindon ME, Drew K, et al. Evaluating the role of small-bow-
el endoscopy in clinical practice: the largest single-centre experience.
Eur J Gastroenterol Hepatol 2012;24:513-9. DOI: 10.1097/MEG.0b013e-
328350fb05

Moschler 0, May A, Muller MK, et al. Complications in and performance
of double-balloon enteroscopy (DBE): results from a large prospective DBE
database in Germany. Endoscopy 2011;43:484-9. DOI: 10.1055/s-0030-
1256249

Barreto-Zuniga R, Tellez-Avila Fl, Chavez-Tapia NC, et al. Diagnostic yield,
therapeutic impact, and complications of double-balloon enteroscopy in
patients with small-bowel pathology. Surg Endosc 2008;22:1223-6. DOI:
10.1007/s00464-007-9592-2

Manabe N, Tanaka S, Fukumoto A, et al. Double-balloon enteroscopy in pa-
tients with Gl bleeding of obscure origin. Gastrointest Endosc 2006;64:135-
40. DOI: 10.1016/}.gie.2005.12.020

Hadithi M, Heine GD, Jacobs MA, et al. A prospective study comparing
video capsule endoscopy with double-balloon enteroscopy in patients with
obscure gastrointestinal bleeding. Am J Gastroenterol 2006;101:52-7. DOI:
10.1111/j.1572-0241.2005.00346.x

Pasha SF, Leighton JA, Das A, et al. Double-balloon enteroscopy and cap-
sule endoscopy have comparable diagnostic yield in small-bowel disease:
a meta-analysis. Clin Gastroenterol Hepatol 2008;6:671-6. DOI: 10.1016/].
cgh.2008.01.005

Tee HP. Kaffes AJ. Non-small-bowel lesions encountered during dou-
ble-balloon enteroscopy performed for obscure gastrointestinal bleed-
ing. World J Gastroenterol 2010;16:1885-9. DOI: 10.3748/wjg.v16.
i15.1885

Chettiar R, Selby WS, Kaffes AJ. Antegrade double balloon enteroscopy
for continued obscure gastrointestinal bleeding following push enterosco-
py: is there a role? Dig Dis Sci 2010;55:1381-4.

Jeon SR, Byeon JS, Jang HJ, et al. Clinical outcome after enteroscopy for
small bowel angioectasia bleeding: A Korean Associateion for the Study
of Intestinal Disease (KASID) multiceter study. J Gastroenterol Hepatol
2017;32:388-94. DOI: 10.1111/jgh.13479

Lara LF, Bloomfeld RS, Pineau BC. The rate of lesions found within reach
of esophagogastroduodenoscopy during push enteroscopy depends on the
type of obscure gastrointestinal bleeding. Endoscopy 2005;37:745-50. DOI:
10.1055/5-2004-825953

Ponte A, Perez-Cuadrado Robles E, Pinho R, et al. High short-term re-
bleeding rate in patients undergoing a second endoscopic therapy for
small-bowel angioectasias after recurrent bleeding. Rev Esp Enferm Dig
2018; 110: 88-93

Vakil N, Huilgol V, Khan I. Effect of push enteroscopy on transfusion re-
quirements and quality of life in patients with unexplained gastrointestinal
bleeding. Am J Gastroenterol 1997;92:425-8.

Williamson JB, Judah JR, Gaidos JK, et al. Prospective evaluation of the
long-term outcomes after deep small-bowel spiral enteroscopy in pa-
tients with obscure Gl bleeding. Gastrointest Endosc 2012;76:771-8. DOI:
10.1016/j.9ie.2012.05.025

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

1.

72.

73.

Jackson CS GL. Management of gastrointestinal angiodysplastic lesions
(GIADs): a systematic review and meta-analysis. Am J Gastroenterol
2014;109:474-83. DOI: 10.1038/ajg.2014.19

Romagnuolo J, Brock AS, Ranney N. Is endoscopic therapy effective for
angioectasia in obscure gastrointestinal bleeding?: a systematic review
of the literature. J Clin Gastroenterol 2015;49:823-30. DOI: 10.1097/
MCG.0000000000000266

Yamamoto H, Ogata H, Matsumoto T, et al. Clinical Practice Guideline
for Enteroscopy. Digestive Endoscopy: Official Journal of the Japan
Gastroenterological Endoscopy Society 2017;29:519-46. DOI: 10.1111/
den.12883

Pinho R, Mascarenhas-Saraiva M, Mao-de-Ferro S, et al. Multicenter sur-
vey on the use of device-assisted enteroscopy in Portugal. United Eur Gas-
troent 2016;4:264-74. DOI: 10.1177/2050640615604775

May A, Friesing-Sosnik T, Manner H, et al. Long-term outcome after ar-
gon plasma coagulation of small-bowel lesions using double-balloon
enteroscopy in patients with mid-gastrointestinal bleeding. Endoscopy
2011;43:759-65. DOI: 10.1055/s-0030-1256388

Dulic-Lakovic E, Dulic M, Hubner D, et al. Bleeding Dieulafoy lesions of the
small bowel: a systematic study on the epidemiology and efficacy of en-
teroscopic treatment. Gastrointest Endosc 2011;74:573-80. DOI: 10.1016/j.
gie.2011.05.027

Pérez-Cuadrado-Robles E, Perrod G, Moreels T, et al. A comprehensive sys-
tematic review and meta-analysis of risk factors for rebleeding following
device-assisted enteroscopy therapy of small-bowel vascular lesions. Rev
Esp Enferm Dig 2020;112(4):249-57. DOI: 10.17235/reed.2020.6802/2019

Otani K, Watanabe T, Shimada S, et al. Clinical utility of capsule endoscopy
and double-balloon enteroscopy in the management of obscure gastroin-
testinal bleeding. Digestion 2018;97:52-8. DOI: 10.1159/000484218

Holleran G, Valerii G, Tortora A, et al. The use of single balloon enterosco-
py in Crohn's disease and its impact on clinical outcome. Scand J Gastro-
enterol 2018;53:925-9. DOI: 10.1080/00365521.2018.1476914

Yen HH, Chang CW, Chou JW, et al. Balloon-assisted enteroscopy and
capsule endoscopy in suspected small bowel Crohn’s disease. Clin Endosc
2017;50:417-23. DOI: 10.5946/ce.2017.142

Takenaka K, Ohtsuka K, Kitazume Y, et al. Comparison of magnetic res-
onance and balloon enteroscopic examination of the small intestine in
patients with Crohn’s disease. Gastroenterology 2014;147:334-342.e333.
DOI: 10.1053/j.gastro.2014.04.008

Navaneethan U LV, Njei B, Shen B. Endoscopic balloon dilation in the
management of strictures in Crohn’s disease: a systematic review and me-
ta-analysis of non-randomized trials. Surg Endosc 2016;30:5434-43. DOI:
10.1007/s00464-016-4902-1

Lopes S R-PE, Andrade P, Afonso J, et al. Endoscopic balloon dilation of
Crohn's disease strictures-safety, efficacy and clinical impact. World J
Gastroenterol 2017;23:7397-406. DOI: 10.3748/wjg.v23.i41.7397

Hirai F, Andoh A, Ueno F, et al. Efficacy of endoscopic balloon dilation
for small bowel strictures in patients with Crohn's disease: a nation-
wide, multi-centre, open-label, prospective cohort study. J Crohns Colitis
2018;12:394-401. DOI: 10.1093/ecco-jcc/jjx159

Arulanandan A, Dulai PS, Singh S, et al. Systematic review: Safety of
balloon assisted enteroscopy in Crohn's disease. World J Gatroenterol
2016;22:8999-9011. DOI: 10.3748/wjg.v22.i40.8999

Bourreille A, Ignjatovic A, Aabakken L, et al. Role of small-bowel endos-
copy in the management of patients with inflammatory bowel disease: an
international OMED-ECCO consensus. Endoscopy 2009;41:618-37. DOI:
10.1055/5-0029-1214790

Riff BP. DiMaio CJ. Exploring the small bowel: update on deep enteros-
copy. Curr Gastroenterol Rep 2016;18:28. DOI: 10.1007/s11894-016-
0503-3

Kim M, Jang HJ. The role of small bowel endoscopy in small bowel Crohn's
disease: when and how? Intest Res 2016;14:211-7.

REV ESP ENFERM DIG 2020:112(4):309-318
DOI: 10.17235/reed.2020.7020/2020



74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

92.

Small bowel enteroscopy — A joint clinical guideline by the Spanish and Portuguese small-bowel study groups

Ching HL, McAlindon ME, Sidhu R. An update on small bowel endos-
copy. Curr Opin Gastroenterol 2017;33:181-8. DOI: 10.1097/MOG.
0000000000000346

Tun GS, Rattehalli D, Sanders DS, et al. Clinical utility of double-bal-
loon enteroscopy in suspected Crohn's disease: a single-centre ex-
perience. Eur J Gastroenterol Hepatol 2016;28:820-5. DOI: 10.1097/
MEG.0000000000000629

Baars JE, Theyventhiran R, Aepli P, et al. Double-balloon enteroscopy-as-
sisted dilatation avoids surgery for small bowel strictures: A systematic
review. World J Gastroenterol 2017;23:8073-81. DOI: 10.3748/wjg.v23.
145.8073

Sunada K SS, Nagayama M, Yano T, et al. Long-term outcomes in pa-
tients with small intestinal strictures secondary to Crohn's Disease after
double-balloon endoscopy-assisted balloon dilation. Inflamm Bowel Dis
2016;22:380-6. DOI: 10.1097/MIB.0000000000000627

Rondonotti E, Spada C, Adler S, et al. Small-bowel capsule endoscopy and
device-assisted enteroscopy for diagnosis and treatment of small-bowel
disorders: European Society of Gastraintestinal Endoscopy (ESGE) Techni-
cal Review. Endoscopy 2018;50:423-46. DOI: 10.1055/a-0576-0566

Rondonotti E, Pennazio M, Toth E, et al. Small-bowel neoplasms in patients
undergoing video capsule endoscopy: a multicenter European study. En-
doscopy 2008;40:488-95. DOI: 10.1055/s-2007-995783

Bilimoria KY BD, Wayne JD, Ko CY, et al. Small bowel cancer in the United
States: changes in epidemiology, treatment, and survival over the last 20
years. Ann Surg 2009;249:63-71. DOI: 10.1097/SLA.0b013e31818e4641

Zouhairi ME, Venner A, Charabaty A, et al. Small bowel adenocarcinoma.
Curr Treat Options Oncol 2008;9:388-99. DOI: 10.1007/s11864-009-0098-0

Mitsui K, Tanaka S, Yamamoto H, et al. Role of double-balloon endoscopy in
the diagnosis of small-bowel tumors: the first Japanese multicenter study.
Gastrointest Endosc 2009;70:498-504. DOI: 10.1016/j.gie.2008.12.242

Robles EP. Delgado PE, Conesa PB, et al. Role of double-balloon enteros-
copy in malignant small bowel tumors. World J Gastrointest Endosc
2015;7:652-8. DOI: 10.4253/wjge.v7.i6.652

Sulbaran M, de Moura E, Bernardo W, et al. Overtube-assisted enteros-
copy and capsule endoscopy for the diagnosis of small-bowel polyps
and tumors: a systematic review and meta-analysis. Endosc Int Open
2016;4:E151-163. DOI: 10.1055/5-0041-108261

Honda W, Ohmiya N, Hirooka Y, et al. Enteroscopic and radiologic diagno-
ses, treatment, and prognoses of small-bowel tumars. Gastrointest Endosc
2012;76:344-54. DOI: 10.1016/j.gie.2012.04.443

Lee BI, Choi H, Choi KY, et al. Clinical characteristics of small bowel tumors
diagnosed by double-balloon endoscopy: KASID multi-center study. Dig Dis
Sci 2011;56:2920-7. DOI: 10.1007/s10620-011-1839-z

Chen WG, Shan GD, Zhang H, et al. Double-balloon enteroscopy in small
bowel diseases: Eight years single-center experience in China. Medicine
(Baltimore) 2016;95:€5104. DOI: 10.1097/MD.0000000000005104

He Q, Bai Y, Zhi FC, et al. Double-balloon enteroscopy for mesenchymal
tumors of small bowel: nine years’ experience. World J Gastroenterol
2013;19:1820-6. DOI: 10.3748/wjg.v19.i11.1820

Imaoka H, Higaki N, Kumagi T, et al. Characteristics of small bowel tumors
detected by double balloon endoscopy. Dig Dis Sci 2011;56:2366-71. DOI:
10.1007/s10620-011-1741-8

Almeida N, Figueiredo P, Lopes S, et al. Double-balloon enteroscopy and
small bowel tumors: a South-European single-center experience. Dig Dis
Sci 2009;54:1520-4. DOI: 10.1007/s10620-008-0512-7

Cardoso H, Rodrigues JT, Marques M, et al. Malignant small bowel tu-
mors: diagnosis, management and prognosis. Acta Med Port 2015;28:448-
56. DOI: 10.20344/amp.6479

Nakano A, Nakamura M, Watanabe O, et al. Endoscopic characteristics,
risk grade, and prognostic prediction in gastrointestinal stromal tumors of
the small bowel. Digestion 2017;95:122-31. DOI: 10.1159/000454728

REV ESP ENFERM DIG 2020:112(4):309-318
DOI: 10.17235/reed.2020.7020/2020

93.

94.

95.

96.

97.

98.

99.

103.

110.

Mitsui K, Tanaka S, Yamamoto H, et al. Role of double-balloon endoscopy in
the diagnosis of small-bowel tumors: the first Japanese multicenter study.
Gastrointest Endosc 2009;70:498-504. DOI: 10.1016/].gie.2008.12.242

Gangi A, Siegel E, Barmparas G, et al. Multifocality in small bowel neu-
roendocrine tumors. J Gastrointest Surg 2018;22:303-9. DOI: 10.1007/
$11605-017-3586-8

Ross AS, Semrad C, Waxman |, et al. Enteral stent placement by double
balloon enteroscopy for palliation of malignant small bowel obstruction.
Gastrointest Endosc 2006;64:835-7. DOI: 10.1016/j.gie.2006.03.001

Hayashi Y, Yamamoto H, Kita H, et al. Education and imaging. Gastroin-
testinal: metallic stent for an obstructing jejunal cancer. J Gastroenterol
Hepatol 2006;21:1861. DOI: 10.1111/j.1440-1746.2006.04788.x

Kida A, Matsuda K, Noda Y. Endoscopic metallic stenting by double-bal-
loon enteroscopy and its overtube for malignant gastrointestinal ob-
struction as palliative treatment. Digestive Endoscopy: Official Journal
of the Japan Gastroenterological Endoscopy Society 2013;25:552-3. DOI:
10.1111/den.12136

Espinel J, Pinedo E. A simplified method for stent placement in the dis-
tal duodenum: Enteroscopy overtube. World J Gastrointest Endosc
2011;3:225-7. DOI: 10.4253/wjge.v3.i11.225

Nakamura M, Ohmiya N, Hirooka Y, et al. Endoscopic diagnosis of follicular
lymphoma with small-bowel involvement using video capsule endoscopy
and double-balloon endoscopy: a case series. Endoscopy 2013;45:67-70.

. Schulmann K, Hollerbach S, Kraus K, et al. Feasibility and diagnostic util-

ity of video capsule endoscopy for the detection of small bowel polyps
in patients with hereditary polyposis syndromes. Am J Gastroenterol
2005;100:27-37. DOI: 10.1111/}.1572-0241.2005.40102.x

Rahmi G, Samaha E, Lorenceau-Savale C, et al. Small bowel polypectomy
by double balloon enteroscopy: Correlation with prior capsule endoscopy.
World J Gastrointest Endosc 2013;5:219-25. DOI: 10.4253/wjge.v5.i5.219

. Goverde A, Korsse SE, Wagner A, et al. Small-bowel surveillance in pa-

tients with Peutz-Jeghers syndrome: comparing magnetic resonance
enteroclysis and double balloon enteroscopy. J Clin Gastroenterol
2017;51:¢27-33. DOI: 10.1097/MCG.0000000000000592

Ohmiya N, Nakamura M, Takenaka H, et al. Management of small-bow-
el polyps in Peutz-Jeghers syndrome by using enteroclysis, double-bal-
loon enteroscopy, and videocapsule endoscopy. Gastrointest Endosc
2010;72:1209-16. DOI: 10.1016/].9ie.2010.08.018

. Torroni F, Romeo E, Rea F, et al. Conservative approach in Peutz-Jeghers

syndrome: Single-balloon enteroscopy and small bowel polypectomy.
World J Gastrointest Endosc 2014;6:318-23. DOI: 10.4253/wjge.v6.i7.318

Beggs AD LA, Vasen HF, Moslein G, et al. Peutz-Jeghers syndrome:
a systematic review and recommendations for management. Gut
2010;2010:975-86. DOI: 10.1136/gut.2009.198499

. Sakamoto H, Yamamoto H, Hayashi Y, et al. Nonsurgical management of

small-bowel polyps in Peutz-Jeghers syndrome with extensive polypecto-
my by using double-balloon endoscopy. Gastrointest Endosc 2011;74:328-
33.D0I: 10.1016/j.gie.2011.04.001

. Serrano M, Mao-de-Ferro S, Pinho R, et al. Double-balloon enteroscopy in

the management of patients with Peutz-Jeghers syndrome: a retrospec-
tive cohort multicenter study. Rev Esp Enferm Dig 2013;105:594-9. DOI:
10.4321/51130-01082013001000004

. Wang YX, Bian J, Zhu HY, et al. The role of double-balloon enteroscopy in

reducing the maximum size of polyps in patients with Peutz-Jeghers syn-
drome: 12-year experience. J Dig Dis 2019;20:415-20. DOI: 10.1111/1751-
2980.12784

. Gao H, van Lier MG, Poley JW, et al. Endoscopic therapy of small-bow-

el polyps by double-balloon enteroscopy in patients with Peutz-Jeghers
syndrome.  Gastrointest Endosc  2010;71:768-73. DOI:  10.1016/j.
gie.2009.11.005

Belsha D, Urs A, Attard T, et al. Effectiveness of double-balloon enteros-
copy-facilitated polypectomy in pediatric patients with Peutz-Jeghers

317



318

111.

112.

113.

114.

115.

116.

17.

118.

119.

120.

122.

123.

124.

125.

E. Pérez-Cuadrado-Robles et al.

syndrome. J Pediatr Gastroenterol Nutr 2017;65:500-2. DOI: 10.1097/
MPG.0000000000001576

Sulbaran M, Campos FG, Ribeiro U, Jr,, et al. Risk factors for advanced du-
odenal and ampullary adenomatosis in familial adenomatous polyposis: a
prospective, single-center study. Endosc Int Open 2018;6:E531-e540. DOI:
10.1055/a-0577-2650

Tescher P. Macrae FA, Speer T, et al. Surveillance of FAP: a prospective
blinded comparison of capsule endoscopy and other Gl imaging to detect
small bowel polyps. Hered Cancer Clin Pract 2010;8:3. DOI: 10.1186/1897-
4287-8-3

Matsumoto T, Esaki M, Yanaru-Fujisawa R, et al. Small-intestinal involve-
ment in familial adenomatous polyposis: evaluation by double-balloon en-
doscopy and intraoperative enteroscopy. Gastrointest Endosc 2008;68:911-
9. DOI: 10.1016/j.gie.2008.02.067

Alderlieste YA, Rauws EA, Mathus-Vliegen EM, et al. Prospective en-
teroscopic evaluation of jejunal polyposis in patients with familial ad-
enomatous polyposis and advanced duodenal polyposis. Fam Cancer
2013;12:51-6. DOI: 10.1007/s10689-012-9571-1

Kav T, Sokmensuer C, Sivri B. Enteroscopic findings of celiac disease and
their correlation with mucosal histopathologic changes. Comput Biol Med
2015;65:315-9. DOI: 10.1016/j.compbiomed.2015.07.025

Malamut GCC. Refractory coeliac disease. Curr Opin Oncol 2013;25:445-
51. DOI: 10.1097/01.cc0.0000432526.47228.h6

Elli L, Casazza G, Locatelli M, et al. Use of enteroscopy for the detection of
malignant and premalignant lesions of the small bowel in complicated ce-
liac disease: a meta-analysis. Gastrointest Endosc 2017;86:264-273.e261.
DOI: 10.1016/j.gie.2017.04.006

Hadithi M, Al-toma A, Oudejans J, et al. The value of double-balloon en-
teroscopy in patients with refractory celiac disease. Am J Gastroenterol
2007;102:987-96. DOI: 10.1111/j.1572-0241.2007.01122 x

Tomba C, Sidhu R, Sanders DS, et al. Celiac disease and double-balloon
enteroscopy: what can we achieve?: the experience of 2 European ter-
tiary referral centers. J Clin Gastroenterol 2016;50:313-7. DOI: 10.1097/
MCG.0000000000000424

Perez-Cuadrado E, Mas P, Hallal H, et al. Double-balloon enteroscopy: a
descriptive study of 50 explorations. Rev Esp Enferm Dig 2006;98:73-81.
DOI: 10.4321/51130-01082006000200002

Nath NC, Dhar SC, Uddin AF, et al. Double balloon enteroscopy: Bangla-
desh experience. Bangladesh Med Res Counc Bull 2013;39:116-9. DOI:
10.3329/bmrcb.v39i3.20311

Diaz Alcazar MDM, Martin-Lagos Maldonado A, Roa Colomo A, et al. En-
teroscopic diagnosis of intestinal malabsorption of a rare etiology: dia-
phragm disease. Rev Esp Enferm Dig 2020;112(4):325-6. DOI: 10.17235/
reed.2020.6723/2019

Yu H, Song H, Cai J. Laparoscopic treatment of hemorrhagic Meckel diver-
ticulum after diagnosis with wireless capsule endoscopy and double-bal-
loon enteroscopy. Rev Esp Enferm Dig 2017;109:315. DOI: 10.17235/
reed.2017.4522/2016

Keren D, Madi H, Matter |, et al. Feasibility and Importance of Enteroscopy after
Gastric Bypass. Obes Surg 2017;27:1309-15. DQI: 10.1007/s11695-016-2472-x

Mitsui K, Fujimori S, Tanaka S, et al. Retrieval of retained capsule endos-
copy at small bowel stricture by double-balloon endoscopy significantly

126.

132.

decreases surgical treatment. J Clin Gastroenterol 2016;50:141-6. DOI:
10.1097/MCG.0000000000000335

Shiotsuki K IK, Hotta K. Small bowel obstruction by massive impacted dio-
spyrobezoars relieved by endoscopic lithotripsy with a polypectomy snare
using double balloon endoscopy. Digestive Endoscopy: Official Journal of
the Japan Gastroenterological Endoscopy Society 2019;31. DOI: 10.1111/
den.13490

Monkemuller K, Zabielski M, Poppen D, et al. Endoscopic removal of an
impacted root canal needle in the jejunum using double-balloon enteros-
copy. Gastrointest Endosc 2011;73:844-6. DOI: 10.1016/j.gie.2010.08.047

Neumann H, Fry LC, Rickes S, et al. A ‘double-balloon enteroscopy worth
the money': endoscopic removal of a coin lodged in the small bowel. Dig
Dis 2008;26:388-9. DOI: 10.1159/000177029

. Jeon SR, Kim JO, Kim HG, et al. Migrated anchoring gastric band removed

by double-balloon enteroscopy. Gastrointest Endosc 2011;74:225-7. DOI:
10.1016/j.gie.2010.11.012

Murino A, Koukias N, Gaeta L, et al. Emergency double-balloon enteros-
copy for retrieval of an ingested dental-bridge, partially embedded with-
in the wall of the jejunum. Dig Liver Dis 2018;50:516. DOI: 10.1016/j.
dld.2017.12.020

. Gutierrez JP, Wilcox CM, Monkemuller K. Endoscopic removal of a mi-

grated duodenal stent into the ileum using double-balloon enteroscopy.
Gastrointest Endosc 2015;81:1033; discussion 1034. DOI: 10.1016/j.
gie.2014.10.004

Nishimura N, Yamamoto H, Yano T, et al. Balloon dilation when using
double-halloon enteroscopy for small-bowel strictures associated with
ischemic enteritis. Gastrointest Endosc 2011;74:1157-61. DOI: 10.1016/].
gie.2011.07.024

Hayashi YYH, Taguchi H, Sunada K, et al. Nonsteroidal anti-inflammato-
ry drug-induced small-bowel lesions identified by double-balloon endos-
copy: endoscopic features of the lesions and endoscopic treatments for
diaphragm disease. J Gastroenterol 2009;44:57-63. DOI: 10.1007/s00535-
008-2277-3

Nakahara K, Okuse C, Matsumoto N, et al. Enteral metallic stenting by
balloon enteroscopy for obstruction of surgically reconstructed intestine.
World J Gastroenterol 2015;21:7589-93. DOI: 10.3748/wjg.v21.i24.7589

. Popa D, Ramesh J, Peter S, et al. Small bowel stent-in-stent placement

for malignant small bowel obstruction using a balloon-assisted overtube
technique. Clin Endosc 2014;47:108-11. DOI: 10.5946/ce.2014.47.1.108

. Perez-Cuadrado E, Carballo F, Latorre R, et al. An endoscopic technique

for treating symptomatic distal jejunum obstruction by leaving the over-
tube in place. Rev Esp Enferm Dig 2013;105:107-9. DOI: 10.4321/S1130-
01082013000200009

Bernardes C, Pinho R, Rodrigues A, et al. Direct percutaneous endo-
scopic jejunostomy using single-balloon enteroscopy without fluorosco-
py: a case series. Rev Esp Enferm Dig 2017;109:679-83. DOI: 10.17235/
reed.2017.4717/2016

Miura Y, Yamamoto H, Sunada K, et al. Reduction of ileoileal intussuscep-
tion by using double-balloon endoscopy in Peutz-Jeghers syndrome (with
video). Gastrointest Endosc 2010;72:658-9. DOI: 10.1016/j.gie.2009.11.045

. Pinho R. The vanishing frontiers of therapeutic enteroscopy. GE Port J Gas-

troenterol 2015;22:133-4. DOI: 10.1016/j.jpge.2015.05.003

REV ESP ENFERM DIG 2020:112(4):309-318
DOI: 10.17235/reed.2020.7020/2020



