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ABSTRACT

Standard therapy using device-assisted enteroscopy
includes different hemostatic therapies, polypectomy, dila-
tion and other possibilities. The most frequent indication
is small bowel bleeding. However, other specific settings
could require dedicated therapies such as desinvagination,
percutaneous enteroscopic jejunostomy, stent placement,
endoscopic mucosal resection in polypoid vascular lesions
and foreign body extraction. The present review aimed to
investigate and describe device-assisted advanced thera-
pies in the small bowel, excluding conventional hemostatic
therapies of vascular lesions.

Keywords: Device-assisted enteroscopy.Therapeutic endos-
copy. Double-balloon enteroscopy. Desinvagination. Small
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INTRODUCTION

Standard therapy using device-assisted enteroscopy (DAE)
includes different hemostatic therapies such as thermal,
injection or mechanical methods. Although, polypectomy,
dilation and other possibilities have been described in the
guidelines (1).The most frequent indication for DBE is small
bowel bleeding (SBB) due to vascular lesions.Thus, hemo-
static therapies is the most common therapeutic scenario
(2). However, other specific settings, both inside and out-
side the SB, could require dedicated therapies. An example
of the latter would be ERCP in altered anatomy (3) or the
rescue techniques for conventional colonoscopy (4). The
present rapid review aimed to investigate and describe
DBE-guided advanced therapies in the SB, excluding con-
ventional hemostatic therapies of vascular lesions.

SB POLYPS

Conventional SB polypectomy is often not safe and should
be associated with mechanical techniques. Of note, ligation
devices such as the endoloop (polyloop®. Oympus) allow
the ligation of the stalk before polypectomy in peduncu-
lated polyps or large submucosal lesions. This device can
prevent bleeding and perforation following resection (5).
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Other mechanical devices such as clips are also used to
induce ischemia of the lesion without resection (“loop-and-
let-go”), producing late necrosis (6).

Tattooing is used to mark the reached distance that can be
identified in future capsule endoscopy (CE) or DAE proce-
dures. A previous injection of clean physiological serum
is recommended. Tattooing lesions with a high risk of
rebleeding treated by double balloon enteroscopy (DBE) is
a common practice in our SB unit. Indeed, a 24 h CE control
can check the post-resection mucosal defect, thus allowing
hospital discharge. In these cases, a good description in
the DAE report can be crucial to understand the successive
distances of tattoos in patients who undergo several DAE
during their lifetime (e.g. Peutz Jeghers syndrome, PJS,
patients). Surgery can also be guided by this technique.

DESINVAGINATION

Surgery has been the traditional approach in symptomatic
intussusception associated with SB obstruction. During the
natural history of the PJS, recurrent intussusceptions are
very frequent due to multiple large polyps. Regarding ham-
artomatous polyps, the energic SB peristalsis movement
makes a “stretching” effect caused by the weight of the
polyp at the head of the invagination. This forms a pseu-
do-pedicle, which also includes a normal complete SB wall
after the head with a serosa layer.

Yamamoto et al. (7) published a DBE technique for desin-
vagination in the ileum. First, the enteroscope passes dis-
tally to the polypoid lesion and the invagination is reduced
by pulling back the DBE with an inflated distal balloon of
the enteroscope to grip the intussuscepted SB. Subsequent-
ly, the polyp (head of the intussusception) returns to its
implantation base and endoscopic mucosal resection (EMR)
is performed (Fig. 1). Recently, a large-channel double bal-
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Fig. 1. Invagination. Double-balloon enteroscopy by oral
route. A. Intussusception due to a giant polyp. Oral double-
balloon enteroscopy desinvagination and adrenaline
injection. The lesion is better placed to perform further
therapy. B. Clips after endoscopic mucosal resection.

loon enteroscope (3.2 mm channel diameter) provides new
therapeutic solutions, by oral and anal routes. In the ileo-
cecal intussusception, anal desinvagination can be feasible
in selected cases (8). A better visualization of the lesion can
be achieved with a cecal retroversion of the enteroscope
(Figs. 2 and 3). Following the identification of the underlying
cause of the intussusception (i.e. a polyp), the head of the
invagination can be pushed with the inflated enteroscope
balloon through the ileocecal orifice. When the lesion is
inside the ileum, the implantation site can be reached by
push and pull movements and the polyp should be placed
to perform further techniques (i.e. EMR).

It is important to highlight that sessile polyps can simulate
a pedunculated morphology. In addition, the lesion should
not be removed in the colon lumen, although this is tech-
nically possible, as there is a possibility of perforation of
the invaginated serosa. The lesion can quickly return to its

Fig. 2. Invagination. Double-balloon enteroscopy by
anal route. A. The SB mucosa does not present signs
of ischemia, passes through the Bauhin valve and
transversely occupies the colon lumen. B. DBE cecal
retroversion: Head of the invagination. C. The polyp
in its implantation site at 60 cm from Bahuin.

D. The mucosectomy defect was closed with clips and
tattooing was performed. Histological examination:
hamartomatous polyp.

Fig. 3. Summary of the disintussusception technique: A.
The enteroscope is in the cecum, without identification of
the invagination head. B. Retroview to identify the base
of the lesion. C. Favorable anatomy to push the polyp
with the enteroscope balloon into the SB. D. When the
polyp is through the Bauhin’s valve, it quickly returns to
its place because it is not trapped by the ileocecal orifice.
E. The lesion is reached but the anatomy is unfavorable
to visualize the base because it is behind a fold. The
enteroscope passes to the proximal part with the inflated
balloon pulling the instrument out. F The lesion is
correctly placed to perform further therapy.

implantation origin site, placing the EMR scar out of reach
of the DBE treatment. Furthermore, SB ischemia in the vas-
cular axis through the narrow ileocecal orifice should be
excluded (Fig. 2), as this can contraindicate the technique.
These aspects are important to avoid complications.

EMR IN POLYPOID VASCULAR LESIONS

Blue rubber bleb nevus syndrome (BNBRN) is a rare dis-
ease and there is no consensus on which DAE techniques
should be carried out in these patients. Sclerosis injection
with several substances such as macrogol, coagulation
or band ligation have been used in the SB. However, only
the surgical resection of the entire lesion guarantees the
absence of bleeding recurrence (9,10). EMR has also been
described in selected cases. However, the limitation of this
technique is the unknown depth of the lesion, which can
reach the serosa.Therefore, it is essential to raise the lesion
by injecting diluted adrenaline at various points before per-
forming en-bloc resection. Finally, a combined surgical and
DAE treatment could also be a possibility (11).

PERCUTANEOUS ENTEROSCOPIC
JEJUNOSTOMY

Percutaneous enteroscopic jejunostomy (PEJ) allows
enteral nutrition in gastrectomized patients or proximal
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SB decompression in SB malignant tumors (12). The indi-
cations are comparable to traditional percutaneous endo-
scopic gastrostomy, such as to prevent aspiration or enteral
nutrition when the gastrostomy is contraindicated (13) (i.
e. surgically altered anatomy, intrathoracic stomach, lung
transplantation and gastroparesis). There are also other
special indications for selected cases such as Wilkie syn-
drome or superior mesenteric artery syndrome (14).

DAE-guided PEJ should be reserved for referral units, as
this is challenging, has a limited technical success rate
and a high complication rate (15,16). The main limitations
are non-transillumination and the wall thickness in obese
patients. The fluoroscopic control is not mandatory (16).
However, it is helpful to find the puncture location site if
the patient has adhesions, altered anatomy after surgery
or has undergone a previous SB stent placement (Fig. 4). In
addition, it allows a PEJ-gram control after the procedure.
The inflated overtube stabilizes control during the punc-
ture and subsequently allows the bumper to pass through.
In addition, DAE-guided PEJ can be a rescue treatment of
conventional PEJ failure (17).

SB STENOSIS

Currently, the introducer of the self-expanding enteral stent
does not pass through the working channel of a conven-
tional enteroscope (3.2 mm: 8.5 FR). However, the biliary
stent can be used but they are insufficient to allow intes-
tinal transit in the case of SB tumors. On the other hand,

Fig. 4. Percutaneous enteroscopic jejunostomy (PEJ)
placement through an enteral stent. A. The overtube
(arrow) passes through the small bowel stent pushing
under fluoroscopic control. B. Enteroscope tip (arrow:
dysfunction of a previously placed PEJ). C. Retroversion
of the enteroscope with the overtube balloon inflated
(visible under fluoroscopic control). D. Percutaneous
puncture needle: DBE control.
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the length of conventional overtubes is excessive for these
introducers.

Several solutions have been proposed in this setting. A
guidewire can be placed through the stenosis in a distal
SB loop.

Afterwards, the enteroscope can be removed with the
shorter DBE overtube inflated and left in place (18). The
overtube tip should be close to the stenosis. Then, a thick-
er conventional introducer of the SB stent can be pushed
over the guidewire, under fluoroscopic control. After stent
deployment, the introductory catheter should be removed
and the enteroscope can be passed again into the overtube.
Contrast can be used under fluoroscopic control to better
assess the expansion of the stent (20-24 mm) and the per-
meability of the distal loops. It is interesting to note that
biodegradable stents have a larger caliber of their introduc-
tory catheter but they can also pass through the overtube.
Stenosis dilation should be considered in these cases.

FOREIGN BODIES EXTRACTION

The most frequent SB foreign body is a retained CE. In
these cases, the diagnosis and treatment of the underlying
stenosis that causes the retention should be considered (1).
Crohn’s disease is a frequent cause of CE retention.

The CE can pass one or more SB stenosis and proximal
dilation may be needed to reach this retained device by DBE.
Fluoroscopic control can be useful in these cases. A guide-
wire can be used to measure the length of the stenosis and
to check the distance to the foreign body. Only the radiolog-
ical image is not enough to determine the distance from the
tip of the enteroscope to the CE. However, numerous foreign
bodies impacted in the SB have been described (19). Those
that are sharp and radiopaque can benefit from extraction
by DBE under fluoroscopic control controlled, especially if
they are penetrating the SB wall (Figs. 5 and 6). Endoscopic
submucosal dissection techniques have also been described
to extract impacted foreign bodies, such as dentures (20).

DAE can also be useful for the management of an SB
obstruction due to intraluminal substances, such as solid
mucus in patients with cystic fibrosis after lung transplan-
tation. In these cases, hydrosoluble contrast is instilled
through the working channel (21). In addition, several
types of parasites can be removed by DAE, which can cause
bleeding and obstruction (22).

ENTEROSCOPY DEVICES

When the enteroscope is deeply inserted, there are usually
two or more SB loops and advancing conventional acces-
sories can be challenging despite a 3.2 mm operating chan-
nel. In these cases, the overtube and the enteroscope can
be pulled back with the balloon(s) inflated. This maneuver
allows rectifying the loop and facilitates the passage of flex-
ible accessories through the channel. Silicone spray can
also be useful.

In the case of injection needles, even if the accessory is
in the lumen, it can be difficult to expose out of the metal
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Fig. 5. Plastic biliary stents impacted several years in the distal jejunum after a endoscopic retrograde
cholangiopancreatography. A. Two impacted stents detected by double-balloon enteroscopy. B. Polypectomy snare
trapping the first stent. C. Fluoroscopic control with alignment of the tip of the enteroscope and stents. D. Gentle
traction of the stents under fluoroscopy in a small bowel angulation (arrow). E. The first stent is unimpacted at its distal
end (arrow). F After disimpactation of the second stent, there is no angulation and they are aligned with the axial axis of
the enteroscope and removed (arrow). Absence of pneumoperitoneum.

core. However, external rapid push and pull movements
of the accessory, while maintaining the position of “taking
out the needle” can achieve needle outlet into the lumen. If
the needle still does not come out (or a polypectomy snare,
dilation balloon, etc.), the enteroscope and overtube can
be pulled back several SB loops. Subsequently, the acces-
sory is inserted and then return to the distal location with
the instrument slightly outside the tip of the enteroscope.
Finally, a distal hood can also be useful in selected cases
such as foreign body extraction or SB polypectomy.

There are a high number of DAE-guided advanced thera-
pies.These techniques can be effective in selected settings.
However, they can also be challenging and should prefera-
bly been performed in referral SB units.

REFERENCES
Fig. 6. Bone of animal origin impacted in a stenosis of 1. Pérez-Cuadrado-Robles E, Pinho R, Gonzalez B, et al. Small bowel en-
Crohn’s disease. Complex extraction under radiological teroscopy — A joint clinical guideline by the Spanish and Portuguese
control. Assessment oﬁ‘the stenosis and com Iicatl%ns small-bowel study groups. Rev Esp Enferm Dig 2020:112(4):309-18. DOI:
. N . omp 10.17235/reed.2020.7020/2020

following extraction in a second time during

disimpactation and withdrawal. In these cases, the over- 2. Ponte A, Pérez-Cuadrado Robles E, Pinho R. High short-term rebleeding
pipe can be useful to protect the walls of the small bowel. rate in patients undergoing a second endoscopic therapy for small-bowel

REV ESP ENFERM DIG 2020:112(4):273-277
DOI: 10.17235/reed.2020.6971/2020



10.

11.

12.

Advanced therapy by device-assisted enteroscopy

angioectasias after recurrent bleeding. Rev Esp Enferm Dig 2018;110(2):88-
93. DOI: 10.17235/reed.2017.4872/2017

Zamora-Nava LE, Mier y Teran-Ellis S, Zepeda-Gémez S, et al. Endoscopic
retrograde cholangiopancreatography by double-ballon enteroscopy in pa-
tients with surgically altered gastrointestinal anatomy. Rev Esp Enferm Dig
2020;112(4):278-83. DOI: 10.17235/reed.2020.6940/2020

Pérez-Cuadrado-Robles E, Yamada M, Saito Y. Successful balloon overtu-
be-guided colorectal endoscopic submucosal dissection by a gastroscope.
Rev Esp Enferm Dig 2016;108(5):280-1.

Chou JW, Cheng KS, Lin CP. A large symptomatic jejunal subepithelial tu-
mor treated with endoloop-assisted polypectomy using spiral enteroscopy.
Intest Res 2016;14(1):104-5. DOI: 10.5217/ir.2016.14.1.104

Yano T, Shinozaki S, Yamamoto H. Crossed-clip strangulation for the mana-
gement of small intestinal polyps in patients with Peutz-Jeghers syndro-
me. Dig Endosc 2018;30(5):677. DOI: 10.1111/den.13189

Miura Y, Yamamoto H, Sunada K, et al. Reduction of ileoileal intussuscep-
tion by using double-balloon endoscopy in Peutz-Jeghers syndrome. Gas-
trointest Endosc 2010;72(3):658-9. DOI: 10.1016/}.gie.2009.11.045

Pérez-Cuadrado Martinez E, Sdnchez Melgarejo JF, Rubio Mateos JM, et al.
Endoscopic retrograde desinvagination with double balloon enteroscope:
a new endoscopy treatment for small bowel. Endoscopy 2019;51(4):S50.
DOI: 10.1055/s-0039-1681317

Fishman SJ, Smithers CJ, Folkman J, et al. Blue Rubber Bleb Nevus Sy-
ndrome Surgical Eradication of Gastrointestinal Bleeding. Ann Surg
2005;241(3):523-8. DOI: 10.1097/01.s1a.0000154689.85629.93

Xue-Li Jin, Zhao-Hong Wang, Xi-Bin Xiao. Blue rubber bleb nevus sy-
ndrome: A case report and literature review. World J Gastroenterol
2014;20:17254-9. DOI: 10.3748/wjg.v20.i45.17254

Arena M, Virdis M, Morandi E, et al. Blue rubber bleb nevus syndro-
me: combined surgical and endoscopic treatment. Endoscopy 2015;
47(S01):E372-E3. DOI: 10.1055/s-0034-1392635

Mankemiiller K, Olano C, Rickes S. Direct percutaneous endoscopic jeju-
nostomy - Should we move on to single- and double-balloon enterosco-
py techniques? Rev Esp Enferm Dig 2017;109(10):677-8. DOI: 10.17235/
reed.2017.5182/2017

REV ESP ENFERM DIG 2020:112(4):273-277
DOI: 10.17235/reed.2020.6971/2020

13.

20.

21.

22.

Toussaint E, Van Gossum A, Ballarin A, et al. Percutaneous endoscopic
jejunostomy in patients with gastroparesis following lung transplanta-
tion: feasibility and clinical outcome. Endoscopy 2012;44(8):772-5. DOI:
10.1055/5-0032-1309735

Gutkin E, Hussain SA, Kim SH, et al. Changing angles: successful treat-
ment of superior mesenteric artery syndrome with double-balloon enteros-
copy-assisted direct feeding jejunostomy. Dig Endosc 2012;24(6):482. DOI:
10.1111/j.1443 1661.2012.01343.x

Maple JT, Petersen BT, Baron TH, et al. Direct percutaneous endoscopic
jejunostomy: Outcomes in 307 consecutive attempts. Am J Gastroenterol
2005;100:2681-8. DOI: 10.1111/j.1572-0241.2005.00334 x

Bernardes C, Pinho R, Rodrigues A, et al. Direct percutaneous endosco-
pic jejunostomy using single-balloon enteroscopy without fluoroscopy:
a case series. Rev Esp Enferm Dig 2017;109(10):679-83. DOI: 10.17235/
reed.2017.4717/2016

Del Piano M, Ballare M, Carmagnola S, et al. DPEJ placement in cases
of PEG insertion failure. Dig Liver Dis 2008;40(2):140-3. DOI: 10.1016/j.
dld.2007.09.012

Pérez-Cuadrado E, Carballo F, Latorre R, et al. An endoscopic technique
for treating symptomatic distal jejunum obstruction by leaving the overtu-
be in place. Rev Esp Enferm Dig 2013;105(2):107-9. DOI: 10.4321/S1130-
01082013000200009

Dévila Arias C, Guirado Isla L, Gonzalez Ortega J. Meckel's diverticulum
perforated by a foreign body: a rare cause of abdominal pain. Rev Esp
Enferm Dig 2019;111(11):891-2. DOI: 10.17235/reed.2019.6547/2019

Takezawa T, Shinozaki S, Yano T, et al. Extraction of an ingested
denture embedded in the jejunum by mucosal cutting. Endoscopy
2017;49(10):E262-E263. DOI: 10.1055/s-0043-115896

Rey M, Reyes G, Delgado Villareal AF. Manejo del sindrome de obs-
truccion intestinal distal por enteroscopia en un paciente postrasplan-
te pulmonar. Rev Esp Enferm Dig 2020;112(4):330-1. DOI: 10.17235/

reed.2020.6908/2020

Walter BM, Born P, Winker J. Ascaris lumbricoides causing obscure gas-
trointestinal bleeding detected by double-balloon enteroscopy. Endoscopy
2015;47(Suppl. 1JUCTN:E354-5. DOI: 10.1055/5-0034-1392422



