
Introduction
During endoscopy, especially in patients with gastrointestinal
bleeding, it is often difficult to secure the visual field. Although
water immersion techniques are sometimes used to mitigate
this situation [1–3], maintenance of the visual field is often dif-
ficult because the infused/injected water rapidly mixes with any
luminal blood and/or residue. Poor preparation before colonos-
copy also makes it difficult to secure the visual field when using
water immersion or water exchange techniques. The use of gas
insufflation to displace luminal contents can cause significant
discomfort and difficult endoscope insertion. It is also often im-
possible to adequately aspirate blood, clots and residue. Al-
though positional changes may improve visualization through
gravity, this strategy is also ineffective at times.

To solve these problems, we developed an innovative tech-
nique called “gel immersion endoscopy” [4]. Clear gel with an
appropriate viscosity (which prevents rapid luminal mixing) is
injected/infused through the accessory channel, instead of wa-
ter. The viscous gel displaces luminal blood, clots and residue
(▶Fig. 1). In the space occupied by the gel, we can then easily
secure the visual field and perform endotherapy calmly and ef-
fectively, even in patients with massive arterial bleeding and/or
poor preparation (▶Video 1).

We use a jelly-like drink “OS-1 jelly” (Otsuka Pharmaceutical
Factory, Tokushima, Japan) for this technique. This is a dedica-
ted rehydration-supplement for patients with dehydration
which consists of a gelling agent (polysaccharide-thickener),
electrolytes, carbohydrates, and water. Since it is a food-sup-
plement, it is considered safe for use within the digestive tract.

This technique was reported with small number of proce-
dures [4–7]. However, the effectiveness and safety of this tech-
nique has not yet been studied in a large number of procedures.
The aim of this study is to clarify the effectiveness and safety of
the gel immersion endoscopy technique for the management
of gastrointestinal bleeding and/or endoscopy after poor prep-
aration.

Patients and methods
From June 2012 until December 2017, 265 consecutive proce-
dures using gel immersion endoscopy (median age 67 years,
age range 1 to 94, male/female: 167/98) for 222 patients were
identified by searching the electronic medical records. These
procedures include 93 esophagogastroduodenoscopies, 108
colonoscopies, 45 anterograde double-balloon enteroscopies,
14 retrograde double-balloon enteroscopies and five other pro-
cedures. Gel immersion endoscopy was used for bleeding in
193, for bleeding and poor preparation in 36, for poor prepara-
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tion in 29, and for other reasons in seven. These 265 procedures
were retrospectively evaluated. This was a retrospective study
with opt-out consent and approved by the Institutional Review
Board of Jichi Medical University. Only anonymized images and
data were extracted from electronic medical records and ana-
lyzed. Of 265 procedures in this study, data from 17 procedures
have been already published in the previous report [4].

The aim of procedures in patients with bleeding included
both identifying the hemorrhagic lesion and confirming no he-
morrhagic lesion in the observation range. The aim of proce-
dures in patients with poor bowel preparation included both in-
serting the scope to the destination for subsequent procedures
and observing the lesion for diagnosis. The aim of procedures in
other patients included observing the postoperative intestine
at low internal pressure, biliary cannulation through a choledo-
chojejunostomy near the oozing neoplastic lesion, and keeping
the injected contrast medium in the bile duct. Medical records
including endoscopic images and unedited videos if available
were independently evaluated by three gastroenterologists
(TT, KH, AO). The evaluators judged whether the visual field
was secured, not secured, or undecided. When the evaluator
judged this method effectively secured the visual field to

achieve the aim of the procedure, it was defined as “secured.”
The final classification of each procedure was decided by major-
ity vote. In the same way, procedure-related adverse events
(AEs) and incidents were evaluated and a judgment was made
as to whether the event could or could not have been preven-
ted. The definition and severity grading system of AEs and inci-
dents by the American Society of Gastrointestinal Endoscopy
[8] was used.

Results
Of 265 total procedures, the visual field was secured/not se-
cured/undecided in 233/21/11 (▶Table 1). Comparing the suc-
cess rates (secured/total) for securing the visual field in each or-
gan, success rates were significantly higher in the large bowel
only when comparing the stomach (35/44) and large bowel
(106/115) (P =0.025, Chi square test).

The success rate in the second half of the study period (121/
132) tended to be higher than in the first half (112/133) (P=
0.063, Chi square test).

Of 265 procedures, procedure-related incidents occurred in
three and a severe AE occurred in one as described below.

Post-procedure abdominal pain was observed in two pa-
tients. One was an 84-year-old woman who underwent emer-
gency anterograde double-balloon enteroscopy for diverticular
bleeding in the ascending portion of the duodenum, which was
controlled with endoclips. The other patient was a 66-year-old
woman who underwent colonoscopy for bowel obstruction of
the sigmoid colon due to malignant lymphoma which included
obtaining a biopsy and performing a contrast study. In both pa-
tients, symptoms improved with non-operative management
and their hospital stays were not prolonged.

Weight gain of 2.2 kg was observed in a 77-year-old man
with chronic renal failure on hemodialysis that occurred after
anterograde double-balloon enteroscopy for jejunal bleeding
from a Dieulafoy’s lesion detected by using gel after failure to
identify the lesion with water immersion and controlled with
endoclips. Although his weight was adjusted by hemodialysis,
the hospital stay was not prolonged.

Extension of mediastinitis was observed in one patient, a 79-
year-old woman with spontaneous esophageal rupture. The pa-
tient was admitted to an outside facility with abdominal pain
and vomiting and diagnosed with a large sliding hernia by com-
puted tomography (CT) scan. She was then transferred to our
institution because of hematemesis. Urgent esophagogastro-
duodenoscopy revealed a very deep ulcer in the esophagus,
which suggested spontaneous esophageal rupture. The esoph-
ageal rupture resulting in mediastinitis with an upside-down
stomach was retrospectively confirmed by CT scan, which had
been performed at the outside facility. Because the CT scan
performed after esophagogastroduodenoscopy revealed ex-
tension of mediastinitis, she was treated surgically and dis-
charged 3 weeks later.

VIDEO

▶ Video 1 Two patients with gastrointestinal bleeding treated
by using gel immersion endoscopy.

Water

Water immersion endoscopy

Gel

Gel immersion endoscopy

▶ Fig. 1 Any infused/injected water rapidly mixes with any luminal
blood and/or residue. But the viscous gel displaces luminal blood,
clots and residue. Consequently, gel immersion endoscopy clari-
fies a bleeding source.
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Discussion
This retrospective study showed that gel immersion endoscopy
enables securing the visual field throughout the gastrointesti-
nal tract. Due to the wide lumen, the success rate for securing
the visual field in the stomach was significantly lower than inr
the large bowel. Theoretically, gel immersion endoscopy is
more effective with a narrow lumen, because a narrow lumen
is often filled with blood, but easily replaced with gel. Although
the success rate was satisfactory from the beginning of the
study period, the success rate improved in the second half of
the study as we gained more experience and understood
when, where, and how to use the technique effectively.

In practical use, a large accessory channel with a BioShield
irrigator (US Endoscopy (STERIS), Ohio, United States) enables
additional injection of gel with a therapeutic device in situ
within the accessory channel (▶Fig. 2). The use of a distal at-
tachment makes it easier to concentrate the gel in front of the
endoscope (▶Fig. 3). Gel immersion endoscopy is also very well
suited to use with a dedicated double-balloon endoscope (with
or without the over-tube), even within the colon and esopha-
gus. Insufflation of the endoscope-balloon can stop the back-
flow of gel, making it easier to push away blood, clots, and resi-
due (▶Fig. 4). To fill the lumen with gel, the gel should be injec-
ted/infused after aspiration of any luminal gas (similar to the
technique used for water immersion during endoscopic ultra-
sound). After injection of the gel, gas insufflation and suction
should be avoided until hemostasis is achieved. This is because
gas insufflation generates bubbles within the gel and suction
causes blood, clots, and residue to once again displace the gel
and obscure the view. The gel should be injected near the wall
below any blood clots, especially in the stomach, since the
bleeding point originates from vessels within the wall and not
the center of the lumen (▶Fig. 5). An initial injection of around
50 to 100mL of gel is required to create an adequate viewing
space in most cases. Additional gel should be injected as need-
ed. Gel immersion endoscopy is also helpful for identification of
a variety of gastrointestinal bleeding sources, including variceal

bleeding. This technique facilitates clip hemostasis and injec-
tion therapy, but cauterization using mono-polar hemostatic
forceps is less effective with this version of the gel “OS-1 jelly,”

▶Table 1 Success rate of securing the visual field according to organ.

Total Secured Not secured Undecided Secured rate (%)

(secured/total)

Esophagus  13  11  2  0  85

Stomach  44  35  5  4  80*

Duodenum  43  37  5  1  86

Jejunum  27  23  1  3  85

Ileum  10  10  0  0 100

Large bowel 115 106  7  2  92.2*

Afferent limb  12  10  1  1  83

Bile duct   1   1  0  0 100

Total 265 233 21 11  87.9

* Success rate was significantly higher in the large bowel only when comparing the stomach and large bowel (P =0.025, Chi square test).

▶ Fig. 2 A large accessory channel with BioShield irrigator (US
Endoscopy (STERIS), Ohio, United States) enables additional in-
jection of gel with a therapeutic device in situ within the accessory
channel.

Without a distal attachment With a distal attachment

▶ Fig. 3 The use of a distal attachment makes it easier to concen-
trate the gel in front of the scope.
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due to dissipation of electric current due to its high electrolyte
content. We developed a dedicated electrolyte-free gel “VIS-
COCLEAR” (Otsuka Pharmaceutical Factory, Tokushima, Japan)
for gel immersion endoscopy which was launched in the Japa-
nese market in October 2020.

Procedure-related AEs occurred in four of 265 procedures.
However, considering that most procedures were performed
for gastrointestinal bleeding in emergency situations, the oc-
currence rate is not very high. In the two patients with post-
procedure abdominal pain, the rapid movement of the infused
gel and blood clots or contrast medium by accelerated peristal-
sis may have caused post-procedure abdominal pain. In the
patient with weight gain, not only 400mL of gel, but also an
unrecorded amount of water infused during the procedure,
1500mL of extracellular fluid and 2 units of packed red blood

cells transfused before and after the procedure also contribut-
ed to the weight gain. In the patient with a spontaneous esoph-
ageal rupture, the procedure caused extension of mediastinitis.
Because the esophageal rupture was not recognized before per-
forming endoscopy, the extension of mediastinitis occurred
due to gas insufflation and water infusion even without gel im-
mersion endoscopy. Although endoscopy in a perforated gas-
trointestinal tract should be avoided, gel immersion endoscopy
facilitates maintaining the luminal pressure lower than gas in-
sufflation and water infusion/immersion. This benefit of gel im-
mersion endoscopy may be useful in a variety of situations
where low internal pressure endoscopy is desirable, such as
postoperative anastomotic bleeding [1, 2] and endoscopic de-
torsion of a sigmoid volvulus [9].

This study was single center and retrospective. Because the
amount of gel and water injected into the lumen were not re-
corded in many procedures, precise evaluation of the effect on
patients is difficult. Further studies are necessary to confirm
these preliminary results.

Conclusion
In conclusion, gel immersion endoscopy is effective and safe for
securing the visual field in various locations in the gastrointes-
tinal tract. We recommend using gel immersion endoscopy for
refractory gastrointestinal bleeding or in patients with poor
preparation.
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