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Abstract

Background Complete endoscopic resection of superficial non-ampullary duodenal epithelial tumors (SNADETSs)

is technically difficult, especially with an extremely high risk of adverse event (AE), although various endoscopic resec-
tion methods including endoscopic mucosal resection (EMR), underwater EMR (UEMR), and endoscopic submucosal
dissection (ESD) have been tried for SNADETs. Accordingly, a novel simple resection method that can completely
resect tumors with a low risk of AEs should be developed.

Aims A resection method of Noninjecting Resection using Bipolar Soft coagulation mode (NIRBS) which has been
reported to be effective and safe for colorectal lesions is adapted for SNADETSs. In this study we evaluated its effective-
ness, safety, and simplicity for SNADETs measuring <20 mm.

Results This study included 13 patients with resected lesions with a mean size of 7.8 (range: 3—-15) mm. The patho-
logical distributions of the lesions were as follows: adenomas, 77% (n=10) and benign and non-adenomatous lesions,
23% (n=3). The en bloc and RO resection rate was 100% (n = 13). The median procedure duration was 68 s (32-105).
None of the patients presented with major AEs including bleeding and perforation.

Conclusions Large studies such as prospective, randomized, and controlled trials should be conducted for the pur-
pose of validating effectiveness, safety, and simplicity of the NIRBS for SNADETs measuring <20 mm suggested in this
study.

Keywords Bipolar snare, Noninjecting, Soft coagulation mode, Superficial nonampullary duodenal epithelial tumor,
SNADET, Duodenal lesion
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Introduction

Superficial non-ampullary duodenal epithelial tumors
(SNADETs) were previously considered rare diseases
[1-3]. However, in recent years, advances in endo-
scopic techniques and increased awareness of this dis-
ease by endoscopists have led to increased opportunities
to detect SNADETs [4, 5]. Pancreaticoduodenectomy
(Whipple’s procedure) is the standard treatment for
duodenal cancer. However, the substantial morbidity
and mortality rates of this procedure are 30%—40% and
1%—4%, respectively [6—9]. Moreover, it is extremely
invasive for SNADETs [10]. Endoscopic resection (ER)
can preserve the organ and thus maintain postopera-
tive quality of life [11]. However, ER in the duodenum
is more difficult and potentially risky than in the other
digestive tract due to physical factors. The duodenum is
heavily vascularized, and the scope’s inadequate capac-
ity to maneuver in this tight space hinders a proper
approach to the lesion [12]. In addition, the duodenal
wall is extremely thin and can be easily perforated. Three
main methods (cold snare polypectomy [CSP], endo-
scopic mucosal resection [EMR] and endoscopic submu-
cosal dissection [ESD]) are used for ER of the duodenum
[13-22]. Although current guidelines suggest CSP for
small (<6 mm) duodenal lesions [23], the adaptation of
CSP should be cautious for large lesions or cancerous
lesions because it may result in incomplete mucosal layer
resection [24—26]. In a large prospective trial on EMR for
SNADETs (118 duodenal lesions, mean size 15 mm) [27],
authors reported that EMR has an excellent complete
resection rate (94.1%), but the adverse event (AE) rate
was 22.9% (delayed bleeding; 18.6%, perforation; 4.2%).
It suggested that these consequences were linked to the
damage brought on by electrocautery performed for
large SNADETSs [12]. Although the ESD can be expected
to accomplish en bloc resection even for extensive duo-
denal lesions, duodenal ESD is extremely challenging to
perform and AE-rate of ESD in the duodenum is higher
than that in other organs [28]. Delayed perforation occa-
sionally requires emergent surgery. Thus, it is one of the
most important AEs in the duodenum. In case of delayed
perforation, patients may require highly invasive surgi-
cal interventions such as pancreaticoduodenectomy or
prolonged hospitalization even if conservative treatment
is possible [11]. Therefore, a novel resection method that
can completely resect tumors with a low risk of perfora-
tion should be developed. Recently, an ER method called
“Noninjecting Resection Using Bipolar Soft Coagulation
Mode (NIRBS)” has been reported to be effective and
safe for colorectal lesions [29]. This is a novel method in
which the lesion is grasped, including the surrounding
normal mucosa without injection into the submucosal
layer, sufficiently squeezed, and resected with short-time
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energization using the bipolar snare set in the soft coagu-
lation mode, which has a minimal burn effect. Hence, the
current study aimed to evaluate the efficacy, safety, and
simplicity of NIRBS in SNADETs.

Methods

Patients and target lesions

SNADETSs detected via upper gastrointestinal endoscopy
from September 2021 to May 2024 at Japan Community
Healthcare Organization Hoshigaoka Medical Center,
Osaka, Japan, were consecutively evaluated. The inclu-
sion criteria were as follows: (1) patients endoscopically
diagnosed with SNADETs (biopsy before treatment was
not required); (2) those with lesions measuring <20 mm;
(3) those with lesions located between the 1st and 3rd
part of the duodenum, except those near the pyloric ring;
(4) those aged >20 years; and (5) those who provided a
written informed consent. The endoscopic diagnosis of
SNADET was based on the white light imaging scoring
system, as reported in a previous study [30]. Chromoen-
doscopy and narrow band imaging findings were also
taken into consideration. The procedure was performed
with the temporary discontinuation of antithrombotic
therapy.

Procedures

NIRBS was defined as conditions meeting (1) — (5) [29].
(1) The XEMEX Bipolar Snare S (width, 26 mm; length,
62 mm; Zeon Medical Inc., Tokyo, Japan) was used. (2)
The electrosurgery generator mode was set to the soft
coagulation mode at 30 W and Effect 5 (VIO 300D, ERBE
Elektromedizin GmbH Co., Ltd., Tubingen, Germany)
or the soft coagulation mode at Effect 3.3 (VIO 3, ERBE
Elektromedizin GmbH Co., Ltd., Tubingen, Germany).
(3) Injection into the submucosal layer was not per-
formed. (4) The lesion, including the surrounding nor-
mal mucosa, was grasped extensively due to snaring with
sucking the air. (5) With continuous sufficient squeezing
using the quick juggling technique [29], each lesion was
resected according to its respective energization, which
was as follows: within 2, 5, and 10 s for those measur-
ing<5, 6-10, and > 10 mm, respectively (Figs. 1 and 2).
The quick juggling technique was continuously applied
from energization to resection. The procedure was per-
formed using GIF-H290T (Olympus Medical Systems
Co., Ltd., Tokyo, Japan). After resection, clipping disclo-
sure was performed using long clips (Olympus Medical
Systems Co., Ltd.).

Study design

This single-center, retrospective study evaluated the use
of NIRBSs for SNADETs. The primary endpoint was en
bloc resection rate. The secondary endpoints were rate
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Fig. 1 NIRBS procedure (Schema). (1); A flat elevated lesion. (2); Snaring. (3); Squeezed with sucking the air. (4), (5); The snare squeezes the lesion
like sliding just above the muscle layer, and the softest submucosal layer is lifted upwards by the strangled mucosal layer due to squeezing

with the quick juggling technique. The snare can avoid involving of the muscle layer due to the quick juggling. (6); Energized while continuing
to squeeze with the quick juggling technique. (7); The submucosal deep layer just above the muscle layer is resected

Oral side

(3)
Fig. 2 Superior duodenal angle, 0-lla-type SNADETs. A: Endoscopic findings. (1) The lesion spreading to the fold. (2) The lesion spreading
to the anal side. (3) Oral side view after NIRBS. The portion just above the muscle layer was resected. (4) Anal side view after NIRBS. B Macroscopic
view of the resected specimen. The pathological findings were tubular adenoma intestinal type, pHMO, and pVMO
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of AEs (perforation and bleeding) including delayed AEs
and mean procedure duration.

Adverse events

Delayed bleeding was defined as clinical evidence of
bleeding after the procedure, evidenced by hematem-
esis or melena requiring endoscopic treatment. Delayed
perforation was defined as the presence of perforation
not detected during and just after procedural comple-
tion, free air on radiography or computed tomography
scan after the procedure, and perforation at the resection
site on subsequent endoscopy. Delayed AEs were defined
as AEs occurring within 1 month after the end of the
procedure.

Procedure duration

Procedure duration was defined as the time from snare
insertion into the working channel of the scope to lesion
resection.

Results

Table 1 showed characteristics and procedure-related
outcomes. The location distribution of the lesions was
as follows: bulb, 23% (n=3); second portion and pream-
pulla, 54% (n=7); and second portion and postampulla,
23% (n=3). The morphological types of the lesions were
as follows: sessile type, 38% (n=5); superficial elevated
type, 38% (n=5); and superficial depressed type, 23%
(n=3). The median diameter size of the tumors was 7.8
(3-15) mm. The pathological distributions of the lesions
were as follows: adenomas, 77% (n=10) and benign and
non-adenomatous lesions, 23% (n=3). The en bloc and RO
resection rate was 100% (n=13). Two patients presented
with biopsied scar (Fig. 3). The mean distance between
the deepest portion of the tumor and the vertical margin
was 1638 pm (513-4224). The median procedure dura-
tion was 68 s (32-105). None of the patients presented
with major AEs including bleeding and perforation.

Discussion

ER such as EMR and ESD can preserve the organs and
maintain quality of life. However, ER of the duodenum is
technically more challenging to perform. Moreover, the
risk of delayed AE in the duodenum is higher than that
of other organs. This phenomenon is caused by various
anatomical features such as a narrow lumen, a C-loop
that reduces endoscope stability, the presence of the
Brunner’s glands in the deep mucosal and submucosal
layers in the bulb that stiffen the wall and lead to poor
mucosal lifting, a thin deep muscle layer that increases
the risk of perforation, and difficulties associated with
accessing sites if emergency or salvage surgery is required
[31-33]. Further, due to exposure to bile and pancreatic
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Table 1 Characteristics and procedure-related outcomes

Patients 13 cases
Male 8(62%)
Female 5(38%)
Median age (range, years) 70(59-86)
Location

Bulb 3(23%)

Second portion, preampulla 7(54%)

Second portion, postampulla 3(23%)
Morphology

Sessile type 5(38%)

Superficial elevated type 5(38%)

Superficial depressed type 3(23%

Median tumor diameter size (range, mm) 7.8(3-15)
Pathological type

Adenoma 10(77%)

Intramucosal carcinoma 0(0%)

Benign and non-adenomatous lesion 3(23%)

En bloc and RO resection 13/13(100%)

The mean distance between the deepest portion 1638(513-4224)
of the tumor and the vertical margin (range, um)

Median procedure duration (range, sec) 68(32-105)

Adverse events
Intraprocedural or delayed perforation
Intraoperative bleeding
Delayed bleeding

juice from the duodenal papillae, the risk of delayed AE
such as bleeding and perforation is significantly higher
in the duodenum than in other organs, even if the treat-
ment is completed safely. In case of delayed perforation,
a highly invasive surgery such as pancreaticoduodenec-
tomy or prolonged hospitalization may be required even
if conservative treatment is possible. Therefore, SNA-
DETs require a resection method that is simple, can be
used for en bloc resection, and have a low risk of AEs.
CSP [22] is effective for small duodenal lesions. How-
ever, the adaptation of CSP should be cautious for large
lesions or cancerous lesions because it may result in
incomplete mucosal layer resection [24—-26]. Conven-
tional EMR, which requires submucosal injection before
snaring, is effective in the duodenal second portion with
less Brunner’s glands. However, in the duodenal bulb
with rich Brunner’s glands, the adaptation of conven-
tional EMR should be cautious because it may result in
insufficient mucosal lifting. Duodenal ESD is extremely
challenging to perform [28]. In a previous report [13],
the mean procedure duration and rate of AE for conven-
tional EMR and ESD were about 6 min and 3.6%, and
about 88 min and 17.9%, NIRBS in this study tended to
have lower mean procedure duration (about 1 min) and
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Fig. 3 Duodenal second portion, 2 cases of O-lla-type SNADETs with a biopsy-induced scar. (1) Before biopsy. (2) After biopsy. The arrow (—)
indicates the biopsy-induced scar. (3) Resected portion after NIRBS. (4) Pathological findings using the resected specimen (low magnification). The
arrows (—) indicate the biopsy-induced scar. The arrowheads (») indicate the cut end

lower rate of AE (0%) than those of conventional EMR
and ESD. Recently, some studies have utilized modi-
fied EMR techniques including underwater endoscopic
mucosal resection (UEMR) [34-38] and gel immersion
endoscopic mucosal resection (GIEMR) [39], which
have attracted attention due to their safety and efficacy
in SNADETs. The mean procedure duration of NIRBS
(68 s) in this study had a shorter procedure duration than
UEMR and GIEMR (600 and 300 s) [39]. This is because
NIRBS is a simple method which special techniques were
not required, and only resection by wide snaring, squeez-
ing, and energization was conducted. However, UEMRs
or GIEMRs are considered to be difficult to be easily
submerged for all SNADET: in the duodenum with poor
maneuverability. A Japanese study performed in 2023
first reported the safety and efficacy of NIRBS in 746
colorectal lesions [29]. This is the first report on the use
of NIRBS for SNADETs. Bipolar snares generally cause
less tissue damage than monopolar snares [40—43]. The
significant difference between the methods of previous
reports using bipolar snare and NIRBS is that the latter
is set in the soft coagulation mode, thereby causing less
tissue damage than the forced coagulation mode [29].
The soft coagulation mode causes minimal carbonization
and burning because the voltage is controlled and does
not generate electrical sparks [44, 45]. The bipolar snare,
which is flexible, can slide into the loosest submucosal
layer between the mucosal and muscle layers even if the

mucosa is widely grasped and squeezed [29]. The mucosal
and muscle layers were consistently separated via suffi-
cient squeezing with the quick juggling technique, then,
the submucosal layer was completely resected with the
soft coagulation having a minimal burn effect. The snare
can avoid involving of the muscle layer due to the quick
juggling. The submucosal deep layer can be resected by
sliding just above the muscle layer without perforation in
the thin-walled duodenum. However, we should be very
careful not to damage the muscle layer because of hav-
ing a minimal burn effect, even though it is bipolar soft
coagulation mode. Although we used this large size snare
(width, 26 mm,; length, 62 mm) in this study for the pur-
pose of accomplishing en bloc resection for even lesions
of nearly 20 mm, it may be better to use smaller size
snares for small lesions in order to reduce the resection
of the normal portion. In this study, the en bloc resec-
tion rate was 100% (#=13), and the distance between the
deepest portion of the tumor and the vertical margin in
all lesions was sufficient. Furthermore, en bloc resection
could be performed easily even in the two patients with
biopsied scars, although ER can be more challenging to
perform in patients with biopsied scars [46]. None of the
patients in this study developed AEs such perforations
and bleedings. Therefore, NIRBS may be suitable for the
ER of SNADETs.

The current study had several limitations. For exam-
ple, it was retrospective in nature and was performed
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at a single facility. This study is insufficiently to suggest
that the method of NIRBS has great benefits compared
to more widely accepted endoscopic resection meth-
ods such as CSP, EMR, and ESD, because this study was
a first pilot study of NIRBS for SNADETS, and only a
small number of cases were included. If en bloc resection
with NIRBS for SNADETs can be performed effectively,
safely, and simply without perforation, the benefits will
be immeasurable. However, unless larger studies than
this study are underwent, duodenal NIRBS is considered
to be only an alternative to the existing methods. Hence,
future multicenter, prospective, randomized, controlled
trials should be conducted to evaluate and standardize
the use of NIRBS for SNADETs.

Abbreviations

SNADETs  Superficial nonampullary duodenal epithelial tumors

NIRBS Noninjecting Resection using Bipolar Soft coagulation mode
(@ Cold snare polypectomy

ESD Endoscopic submucosal dissection

EMR Endoscopic mucosal resection

ER Endoscopic resection

AE Adverse event

UEMR Underwater endoscopic mucosal resection

GIEMR Gel immersion endoscopic mucosal resection

Acknowledgements
We thank all our authors listed in this manuscript.

Authors’ contributions

All authors contributed to the preparation of this article. Conceptualization:
MT; Data curation: MT; Formal analysis: MT; Investigation: MT; Methodology:
MT; Project administration: MT; Resources: MT; Writing — original draft: MT;
Manuscript review and editing: MT, YS; Pathological diagnosis: IT; Validation:
YW, HN, HN, SF, TO, NN, T, TY, MS, MN; Review: All authors.

Funding
None.

Availability of data and materials
All data generated or analyzed during this study are included in this published
article.

Declarations

Ethics approval and consent to participate

This study was conducted in accordance with the Declaration of Helsinki.

It was approved by the Institutional Review Board and Ethics Committee

of Japan Community Healthcare Organization Hoshigaoka Medical Center
(registration date: 2023/12/19, approval number: 2374). All participants were
consented for participation in this study by opt-out. The consent which
obtained from all of the participants was informed. It was also registered with
the University Hospital Medical Information Network Clinical Trials Registry
(registration date: 2023/12/20, number: UMIN 000053170).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Department of Gastroenterology, Japan Community Healthcare Organiza-
tion Hoshigaoka Medical Center, 4-8-1 Hoshigaoka, Hirakata, Osaka 573-8511,
Japan. “Gastrointestinal Center, Sano Hospital, Kobe, Hyogo, Japan. *Third

Page 6 of 7

Department of Internal Medicine, Division of Gastroenterology and Hepa-
tology, Kansai Medical University Hirakata Hospital, Hirakata, Osaka, Japan.
“Department of Pathology, Japan Community Healthcare Organization
Hoshigaoka Medical Center, Hirakata, Osaka, Japan.

Received: 23 June 2024 Accepted: 26 September 2024
Published online: 01 October 2024

References

1. Burgerman A, Baggenstoss AH, Cain JC. Primary malignant neoplasms of
the duodenum, exclusing the papilla of Vater; a clinicopathologic study
of 31 cases. Gastroenterology. 1956;30:421-31.

2. AraiT, Murata T, Sawabe M, Takubo K, Esaki Y. Primary adenocarcinoma
of the duodenum in the elderly: clinicopathological and immunohisto-
chemical study of 17 cases. Pathol Int. 1999;49:23-9. https://doi.org/10.
1046/j.1440-1827.1999.00820.x.

3. Murray MA, Zimmerman MJ, Ee HC. Sporadic duodenal adenoma is
associated with colorectal neoplasia. Gut. 2004;53:261-5. https://doi.org/
10.1136/gut.2003.025320.

4. Goda K, Kikuchi D, Yamamoto Y, Takimoto K, Kakushima N, Morita Y, et al.
Endoscopic diagnosis of superficial non-ampullary duodenal epithelial
tumors in Japan: multicenter case series. Dig Endosc. 2014,26(suppl
2):23-9. https://doi.org/10.1111/den.12277.

5. Yoshida M, YabuuchiY, Kakushima N, Kato M, Iguchi M, Yamamoto Y, et al.
The incidence of non-ampullary duodenal cancer in Japan: the first analy-
sis of a national cancer registry. J Gastroenterol Hepatol. 2021,36:1216-21.
https://doi.org/10.1111/jgh.15285.

6. Kemp CD, Russell RT, Sharp KW. Resection of benign duodenal neo-
plasms. Am Surg. 2007;73:1086-91.

7. Kim J, Choi SH, Choi DW, Heo JS, Jang KT. Role of transduodenal
ampullectomy for tumors of the ampulla of Vater. J Korean Surg Soc.
2011;81:250-6. https://doi.org/10.4174/jkss.2011.81.4.250.

8. Yeo CJ, Cameron JL, Sohn TA, Lillemoe KD, Pitt HA, Talamini MA, et al. Six
hundred fifty consecutive pancreaticoduodenectomies in the 1990s:
pathology, complications, and outcomes. Ann Surg. 1997,226:248-57.
https://doi.org/10.1097/00000658-199709000-00004.

9. Cameron JL, Riall TS, Coleman J, Belcher KA. One thousand consecutive
pancreaticoduodenectomies. Ann Surg. 2006;244:10-5. https://doi.org/
10.1097/01.51a.0000217673.04165.€a.

10. Asbun HJ. Management of duodenal polyps in the era of maximal inter-
ventional endoscopy and minimally invasive surgery: a surgical perspec-
tive. Gastrointest Endosc. 2016;84:697-9. https://doi.org/10.1016/j.gie.
2016.07.054.

11. Kato M, Kanai T, Yahagi N. Endoscopic resection of superficial non-ampul-
lary duodenal epithelial tumor. DEN Open. 2022;2:e54. https://doi.org/10.
1002/de02.54.

12. Alfarone L, Spadaccini M, Franchellucci G, Khalaf K, Massimi D, De Marco
A, et al. Endoscopic resection of non-ampullary duodenal adeno-
mas: Is cold snaring the promised land? World J Gastrointest Endosc.
2023;15:248-58. https://doi.org/10.4253/wjge.v15.i4.248.

13. Esaki M, Haraguchi K, Akahoshi K, Tomoeda N, Aso A, Itaba S, et al.
Endoscopic mucosal resection vs endoscopic submucosal dissection for
superficial non-ampullary duodenal tumors. World J Gastrointest Oncol.
2020;12:918-30. https://doi.org/10.4251/wjgo.v12.i8.918.

14. YamasakiY, Uedo N, Takeuchi Y, Ishihara R, Okada H, lishi H. Current status
of endoscopic resection for superficial nonampullary duodenal epithelial
tumors. Digestion. 2018;97:45-51. https://doi.org/10.1159/000484112.

15. Cho JH, Lim KY, Lee EJ, Lee SH. Clinical outcomes of endoscopic resection
of superficial nonampullary duodenal epithelial tumors: A 10-year retro-
spective, single-center study. World J Gastrointest Surg. 2022;14:329-40.
https://doi.org/10.4240/wjgs.v14.i4.329.

16. Kuroki K, SanomuraY, Oka S, Yorita N, Kurihara M, Mizumoto T, et al.
Clinical outcomes of endoscopic resection for superficial non-ampullary
duodenal tumors. Endosc Int Open. 2020;8:E354-9. https://doi.org/10.
1055/a-0998-3708.

17. Dohi O, Yoshida N, Naito Y, Yoshida T, Ishida T, Azuma Y, et al. Efficacy
and safety of endoscopic submucosal dissection using a scissors-type
knife with prophylactic over-the-scope clip closure for superficial


https://doi.org/10.1046/j.1440-1827.1999.00820.x
https://doi.org/10.1046/j.1440-1827.1999.00820.x
https://doi.org/10.1136/gut.2003.025320
https://doi.org/10.1136/gut.2003.025320
https://doi.org/10.1111/den.12277
https://doi.org/10.1111/jgh.15285
https://doi.org/10.4174/jkss.2011.81.4.250
https://doi.org/10.1097/00000658-199709000-00004
https://doi.org/10.1097/01.sla.0000217673.04165.ea
https://doi.org/10.1097/01.sla.0000217673.04165.ea
https://doi.org/10.1016/j.gie.2016.07.054
https://doi.org/10.1016/j.gie.2016.07.054
https://doi.org/10.1002/deo2.54
https://doi.org/10.1002/deo2.54
https://doi.org/10.4253/wjge.v15.i4.248
https://doi.org/10.4251/wjgo.v12.i8.918
https://doi.org/10.1159/000484112
https://doi.org/10.4240/wjgs.v14.i4.329
https://doi.org/10.1055/a-0998-3708
https://doi.org/10.1055/a-0998-3708

Tokuhara et al. BMC Gastroenterology

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

(2024) 24:343

non-ampullary duodenal epithelial tumors. Dig Endosc. 2020;32:904-13.
https://doi.org/10.1111/den.13618.

Takimoto K, Imai 'Y, Matsuyama K. Endoscopic tissue shielding method
with polyglycolic acid sheets and fibrin glue to prevent delayed perfora-
tion after duodenal endoscopic submucosal dissection. Dig Endosc.
2014;26(suppl 2):46-9. https://doi.org/10.1111/den.12280.

Akahoshi K, Kubokawa M, Inamura K, Akahoshi K, Shiratsuchi Y, Tamura
S. Current challenge: endoscopic submucosal dissection of superficial
non-ampullary duodenal epithelial tumors. Curr Treat Options Oncol.
2020;21:98. https://doi.org/10.1007/511864-020-00796-y.

Tashima T, Jinushi R, Ishii N, Kawasaki T, Miyaguchi K, Terada R, et al.
Effectiveness of clip-and-thread traction-assisted duodenal endoscopic
submucosal dissection: a propensity score-matched study (with video).
Gastrointest Endosc. 2022;95:918-928.e3. https://doi.org/10.1016/j.gie.
2021.12.024.

Tanaka I, Hirasawa D, Saito H, Akahira J, Matsuda T. Usefulness of the S-O
clip for duodenal endoscopic submucosal dissection: a propensity score-
matched study. Clin Endosc. 2023;56:769-77. https://doi.org/10.5946/ce.
2022.195.

Tashima T, Ohata K, Sakai E, Misumi Y, Takita M, Minato Y, et al. Efficacy

of an over-the-scope clip for preventing adverse events after duodenal
endoscopic submucosal dissection: a prospective interventional study.
Endoscopy. 2018;50:487-96. https://doi.org/10.1055/5-0044-102255.
Vanbiervliet G, Moss A, Arvanitakis M, Arnelo U, Beyna T, Busch O, et al.
Endoscopic management of superficial nonampullary duodenal tumors:
European Society of Gastrointestinal Endoscopy (ESGE) Guideline. Endos-
copy. 2021;53:522-34. https://doi.org/10.1055/a-1442-2395.

Arimoto J, Chiba H, Yamada K, Nishiguchi T, Kobayashi M, Okada N, et al.
Cold snare defect protrusion and incomplete polyp resection after forced
cold snare polypectomy: a prospective observational study. Endoscopy.
2024;56:14-21. https://doi.org/10.1055/a-2183-5505.

Ishii T, Harada T, Tanuma T, Yamazaki H, Tachibana Y, Aoki H, et al. Histo-
pathologic features and fragmentation of polyps with cold snare defect
protrusions. Gastrointest Endosc. 2021;93:952-9. https://doi.org/10.
1016/}.gie.2020.07.040.

Tutticci N, Burgess NG, Pellise M, McLeod D, Bourke MJ. Characterization
and significance of protrusions in the mucosal defect after cold snare
polypectomy. Gastrointest Endosc. 2015;82:523-8. https://doi.org/10.
1016/j.0ie.2015.01.051.

Probst A, Freund S, Neuhaus L, Ebigbo A, Braun G, Goelder S, et al.
Complication risk despite preventive endoscopic measures in patients
undergoing endoscopic mucosal resection of large duodenal adenomas.
Endoscopy. 2020;52:847-55. https://doi.org/10.1055/a-1144-2767.
Takizawa K, Kakushima N, Tanaka M, Kawata N, Yoshida M, Yabuuchi,

et al. Cold snare polypectomy for superficial non-ampullary duodenal
epithelial tumor: a prospective clinical trial (pilot study). Surg Endosc.
2022;36:5217-23. https://doi.org/10.1007/500464-021-08899-9.

Tokuhara M, Shimatani M, Tominaga K, Nakahira H, Ohtsu T, Kouda K, et al.

Evaluation of a new method, “non-injection resection using bipolar soft

coagulation mode (NIRBS)’, for colonic adenomatous lesions. Clin Endosc.

2023;56:623-32. https://doi.org/10.5946/ce.2022.200.

Kakushima N, Yoshida M, Iwai T, Kawata N, Tanaka M, Takizawa K, et al. A
simple endoscopic scoring system to differentiate between duodenal
adenoma and carcinoma. Endosc Int Open. 2017;5:E763-8. https://doi.
org/10.1055/5-0043-113567.

Gaspar JP, Stelow EB, Wang AY. Approach to the endoscopic resection of
duodenal lesions. World J Gastroenterol. 2016;22:600-17. https://doi.org/
10.3748/wjg.v22.i2.600.

Seo JY,Hong SJ, Han JP, Jang HY, Myung S, Kim C, et al. Usefulness and
safety of endoscopic treatment for nonampullary duodenal adenoma
and adenocarcinoma. J Gastroenterol Hepatol. 2014,29:1692-8. https://
doi.org/10.1111/jgh.12601.

Honda T, Yamamoto H, Osawa H, Yoshizawa M, Nakano H, Sunada K, et al.
Endoscopic submucosal dissection for superficial duodenal neoplasms.
Dig Endosc. 2009;21:270-4. https://doi.org/10.1111/j.1443-1661.2009.
00908.x.

Hashiguchi K, Yamaguchi N, Shiota J, Akashi T, Ogihara K, Tabuchi M, et al.
‘Underwater endoscopic mucosal resection with submucosal injection
and marking'for superficial non-ampullary duodenal epithelial tumors to
achieve RO resection: a single-center case series. Scand J Gastroenterol.
2023;58:813-21. https://doi.org/10.1080/00365521.2023.2171315.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Page 7 of 7

Kiguchi'Y, Kato M, Nakayama A, Sasaki M, Mizutani M, Tsutsumi K, et al.
Feasibility study comparing underwater endoscopic mucosal resection
and conventional endoscopic mucosal resection for superficial non-amp-
ullary duodenal epithelial tumor < 20 mm. Dig Endosc. 2020;32:753-60.
https://doi.org/10.1111/den.13524.

Lv XH, Luo R, Lu Q, Deng K, Yang JL. Underwater versus conventional
endoscopic mucosal resection for superficial non-ampullary duodenal
epithelial tumors </=20mm: A systematic review and meta-analysis. Dig
Liver Dis. 2023;55:714-20. https://doi.org/10.1016/j.d1d.2022.09.001.
Shibukawa G, Irisawa A, Sato A, Abe Y, Yamabe A, Arakawa N, et al. Endo-
scopic mucosal resection performed underwater for nonampullary duo-
denal epithelial tumor: evaluation of feasibility and safety. Gastroenterol
Res Pract. 2018;2018:7490961. https://doi.org/10.1155/2018/7490961.
Okimoto K, Maruoka D, Matsumura T, Kanayama K, Akizue N, Ohta Y, et al.
Utility of underwater EMR for nonpolypoid superficial nonampullary duo-
denal epithelial tumors </=20 mm. Gastrointest Endosc. 2022;95:140-8.
https://doi.org/10.1016/j.gie.2021.07.011.

Yamashina T, Shimatani M, Takahashi Y, Takeo M, Saito N, Matsumoto H,
et al. Gel immersion endoscopic mucosal resection (EMR) for superficial
nonampullary duodenal epithelial tumors may reduce procedure time
compared with underwater EMR (with Video). Gastroenterol Res Pract.
2022;2022:2040792. https://doi.org/10.1155/2022/2040792.

Tucker RD, Platz CE, Sievert CE, Vennes JA, Silvis SE. In vivo evaluation

of monopolar versus bipolar electrosurgical polypectomy snares. Am J
Gastroenterol. 1990;85:1386-90.

Shinmura K, lkematsu H, Kojima M, Nakamura H, Osera S, Yoda Y, et al.
Safety of endoscopic procedures with monopolar versus bipolar instru-
ments in an ex vivo porcine model. BMC Gastroenterol. 2020;20:27.
https://doi.org/10.1186/512876-020-1176-9.

Williams CB, de Peyer RC. Bipolar snare polypectomy-a safer technique
for electrocoagulation of large polyp stalks. Endoscopy. 1979;11:47-50.
https://doi.org/10.1055/5-0028-1098324.

Saraya T, lkematsu H, Fu KI, Tsunoda C, Yoda Y, Oono Y, et al. Evalua-

tion of complications related to therapeutic colonoscopy using the
bipolar snare. Surg Endosc. 2012;26:533-40. https://doi.org/10.1007/
500464-011-1914-8.

Sakuragi T, OkazakiY, Mitsuoka M, Itoh T. Dramatic hemostasis of the
transected pulmonary artery model using SOFT COAG electrosurgical
output. Interact Cardiovasc Thorac Surg. 2008;7:764-6. https://doi.org/10.
1510/icvts.2008.177923.

Sakuragi T, Ohma H, Ohteki H. Efficacy of SOFT COAG for intraoperative
bleeding in thoracic surgery. Interact Cardiovasc Thorac Surg. 2009;,9:767—
8. https://doi.org/10.1510/icvts.2009.212696.

Suwa T, Takizawa K, Kawata N, Yoshida M, YabuuchiY, Yamamoto Y, et al.
Current treatment strategy for superficial nonampullary duodenal epithe-
lial tumors. Clin Endosc. 2022;55:15-21. https://doi.org/10.5946/ce.2021.
141.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.1111/den.13618
https://doi.org/10.1111/den.12280
https://doi.org/10.1007/s11864-020-00796-y
https://doi.org/10.1016/j.gie.2021.12.024
https://doi.org/10.1016/j.gie.2021.12.024
https://doi.org/10.5946/ce.2022.195
https://doi.org/10.5946/ce.2022.195
https://doi.org/10.1055/s-0044-102255
https://doi.org/10.1055/a-1442-2395
https://doi.org/10.1055/a-2183-5505
https://doi.org/10.1016/j.gie.2020.07.040
https://doi.org/10.1016/j.gie.2020.07.040
https://doi.org/10.1016/j.gie.2015.01.051
https://doi.org/10.1016/j.gie.2015.01.051
https://doi.org/10.1055/a-1144-2767
https://doi.org/10.1007/s00464-021-08899-9
https://doi.org/10.5946/ce.2022.200
https://doi.org/10.1055/s-0043-113567
https://doi.org/10.1055/s-0043-113567
https://doi.org/10.3748/wjg.v22.i2.600
https://doi.org/10.3748/wjg.v22.i2.600
https://doi.org/10.1111/jgh.12601
https://doi.org/10.1111/jgh.12601
https://doi.org/10.1111/j.1443-1661.2009.00908.x
https://doi.org/10.1111/j.1443-1661.2009.00908.x
https://doi.org/10.1080/00365521.2023.2171315
https://doi.org/10.1111/den.13524
https://doi.org/10.1016/j.dld.2022.09.001
https://doi.org/10.1155/2018/7490961
https://doi.org/10.1016/j.gie.2021.07.011
https://doi.org/10.1155/2022/2040792
https://doi.org/10.1186/s12876-020-1176-9
https://doi.org/10.1055/s-0028-1098324
https://doi.org/10.1007/s00464-011-1914-8
https://doi.org/10.1007/s00464-011-1914-8
https://doi.org/10.1510/icvts.2008.177923
https://doi.org/10.1510/icvts.2008.177923
https://doi.org/10.1510/icvts.2009.212696
https://doi.org/10.5946/ce.2021.141
https://doi.org/10.5946/ce.2021.141

	A method of “Noninjecting Resection using Bipolar Soft coagulation mode; NIRBS” for superficial non-ampullary duodenal epithelial tumor: a pilot study
	Abstract 
	Background 
	Aims 
	Results 
	Conclusions 

	Introduction
	Methods
	Patients and target lesions
	Procedures
	Study design
	Adverse events
	Procedure duration

	Results
	Discussion
	Acknowledgements
	References


