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Background and Aims: Duodenal polyps have a reported incidence of 0.3% to 4.6%. Sporadic, nonampullary
duodenal adenomas (SNDAs) comprise less than 10% of all duodenal polyps, and ampullary adenomas are even
less common. Nonetheless, the incidence continues to rise because of widespread endoscopy use. Duodenal polyps
with villous features or those that are larger than 10 mm may raise concern for malignancy and require removal. We
demonstrate endoscopic resection of SNDAs and ampullary adenomas using some of our preferred techniques.

Methods: The duodenum has several components that can make EMR of duodenal polyps technically challenging.
Not only does the duodenum have a thin muscle layer, but it is also highly mobile and vascular, which may explain
higher rates of perforation and bleeding of duodenal EMR reported in the literature compared with colon EMR. A stan-
dard adult gastroscope with a distal cap is commonly used for duodenal EMRs. Based on the location, however, side-
viewing duodenoscopes or pediatric colonoscopes may be used. To prepare for EMR, a submucosal injection is per-
formed for an adequate lift. The polyp is then resected via stiff monofilament snares and subsequently closed with
hemostatic clips if feasible. The ampullectomy technique differs slightly from duodenal EMRs and carries the addi-
tional risk of pancreatitis. Submucosal injection in the ampulla may not lift well; thus, its utility is debatable. Biliary
sphincterotomy should be performed, and based on endoscopist preference, the pancreatic duct (PD) guidewire
can be left during resection to maintain access. After resection, a PD stent is placed to minimize pancreatitis risk.

Results: The video shows the aforementioned duodenal EMR techniques. Two clips of ampullectomy are also
shown in the video.

Conclusions: A few common techniques used to perform duodenal EMR and ampullectomy are highlighted in
the video. It is important to understand and manage adverse events associated with these procedures and to have
established surveillance plans. (VideoGIE 2023;8:330-5.)

Duodenal polyps are rare, with incidence rates of 0.3%
to 4.6%." The 3 major types of duodenal adenomas are
sporadic, nonampullary duodenal adenomas (SNDAs),
ampullary adenomas, and adenomas in familial adenoma-
tous polyposis (FAP) syndrome.

The prevalence of SNDAs ranges from 0.03%” to 6.9%’
of all duodenal polyps, with increased incidence given

Abbreviations: ESD, endoscopic submucosal dissection; FAP, familial
adenomatous polyposis; PD, pancreatic duct; SNDA, sporadic nonam-
pullary duodenal adenoma.
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more frequent use of endoscopy. Located most commonly
in the second portion of the duodenum, it carries as much
as 85% of malignant potential and requires active surveil-
lance.” Unfortunately, most of the studies on SNDAs are
small series, and there are no consensus guidelines. Villous
features, high-grade dysplasia, and those more than 20 mm
significantly increase malignancy risk; thus, resection of
SNDAs is advised.”"” In one multicenter study in Japan
evaluating almost 400 duodenal SNDAs, tumor diameter
greater than just 5 mm was significantly associated with
high-grade dysplasia or superficial adenocarcinomas."" Up
to 72% of patients with SNDAs also have been shown to
have colon polyps'* with significantly increased odds ratio
of 7.8 for advanced colorectal adenoma and 3.6 for colo-
rectal neoplasia,'” prompting up-to-date colonoscopy for
colon cancer screening in these patients.

Ampullary adenomas are far less common with autopsy
studies showing rates of 0.04% to 0.12% for villous ampul-
lary adenoma."* While most of ampullary adenomas (80%)
tend to be benign, up to half may be associated with FAP
and carry higher malignant potential."”>'® Those greater
than 10 mm or with villous features raise concerns for
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Figure 1. Vascular supply of the duodenum.

malignancy, and up to half have been shown to harbor a
small focus of adenocarcinoma.'”'® While the manage-
ment of ampullary adenomas had traditionally been surgical
(ie, pancreaticoduodenectomy), endoluminal surgeries
carry high morbidity and mortality; thus, endoscopic man-
agement is increasingly preferred.’®'” Ampullary adenomas
require ERCP to better visualize the ampulla using a side-
viewing duodenoscope and for pancreatic duct access dur-
ing ampullectomy. For the purposes of this video, we will
focus on commonly used and our center’s preferred tech-
niques for endoscopic resection of SNDAs and ampullary ad-
enomas (Video 1, available online at www.videogie.org).

The duodenum is dually supplied by the gastroduo-
denal artery from the celiac branch and the inferior pan-
creaticoduodenal artery from the superior mesenteric
artery, as shown in Figure 1. The duodenum has several
components that can make EMR of duodenal polyps tech-
nically challenging. Not only does the duodenum have a
thin muscle layer, but it is also highly mobile and vascular,
which may explain higher rates of perforation and bleeding
of duodenal EMR reported in the literature compared with
colon EMR.

A standard adult gastroscope with a distal cap is
commonly used for duodenal EMRs. Based on the location,
however, side-viewing duodenoscopes or pediatric colono-
scopes may be used. For example, ampullary adenomas
require a side-viewing duodenoscope for a better field of
vision. A side-viewing duodenoscope may also be used
for better identification of the ampulla for SNDAs, as it is
extremely important to identify the relationship of the
polyp to the ampulla prior to EMR.

Once a detailed examination of the duodenal polyp has
been completed, showing its size, location, and position
relative to the ampulla, a dye solution is injected submuco-

sally to achieve adequate lift. Then a stiff monofilament
snare is used to resect the lesion; we advise using snares
less than 2 ¢cm in diameter to minimize perforation risk.
The cold-snare technique for EMRs in the colorectum
has been shown to have the fewest adverse events and
highest en bloc resection rates with less procedure time
when compared to hot snares.””*" It has been suggested
that cold-snare EMR reduces risk of bleeding and perfora-
tion, and although a recent article showed reduced intra-
procedural and postprocedural bleeding, it did report 2
perforations in the cold-snare group that were treated
with clips for duodenal adenomas greater than 15 mm.**
For smaller lesions, cold snares are shown to be safe and
effective with near zero perforation rates and are recom-
mended by the European Society of Gastrointestinal
Endoscopy.” For diathermy (eg, coagulation versus cut-
ting), there currently are no data to favor one over the
other based on the outcomes and adverse event rates;
nonetheless, our center prefers the current cutting tech-
nique to minimize thermal energy delivery to the muscle
layer to minimize perforation risks in the thin duodenal
wall.

If the resection base is narrow enough, hemostatic clips
are used to close the resection site. Nonetheless, the
increased motility of the duodenum often dislodges clips,
and its use in preventing delayed adverse events may not
be as effective as it is in the colon. There are newly Food
and Drug Administration—approved hemostatic agents in
powder and gel forms that are being used to prevent de-
layed bleeding. However, no comparative data to clips or
between hemostatic agents currently exist. As opposed to
the older-generation powders that are opaque and have a
tendency to prematurely form into a thin gel, the newer
transparent self-assembling matrix-forming hemostatic gel
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Figure 2. Duodenal adenomas before (A and B) and after (C and D) EMR in piecemeal fashion with hemostatic powder applied at the end.

forms a clear viscous coating once applied to the lesion re-
sulting in rapid hemostasis.”**> An increasing number of
studies have reported success with treatment of GI
bleeding, including EMR and endoscopic submucosal
dissection (ESD) bleeds to prevent post-procedural
bleeding.”*** In one recent randomized controlled trial
evaluating 101 patients undergoing ESDs, the use of self-
assembling peptide gel to control bleeding during ESD
reduced the need for diathermy and had higher rates of
complete wound healing compared to those who used
heat therapy to control bleeding.”” Another new hemostat-
ic adhesive hydrogel powder has also shown promising
rates of hemostasis for upper GI bleeding and is used as
a monotherapy with a 96% immediate hemostasis rate
and a 3.7% re-bleeding rate at 30 days.”’ Thus, these agents
could be considered prophylactic to decrease post-

procedural bleeding instead of or in conjunction with
clipping. In our center, suturing is not typically done for
closure of large duodenal resection sites because of
reduced lumen circumference.

If there is an immediate adverse event such as intrapro-
cedural bleeding, using coagulation graspers on a soft-
coagulation setting is the preferred method of treatment.
Typically, the soft coagulation setting used is 70 W at he-
mostatic effect 4, as was used in this video. Bipolar electro-
coagulation or argon plasma coagulation are generally
avoided as they are associated with higher rates of adverse
events. Some examples of duodenal adenomas resected via
EMR are shown in Figure 2 as well as in the video.

Underwater EMR without using a submucosal injection
is an increasingly used technique first described by Binmo-
eller et al’’ in 2013 for duodenal adenomas. In this
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Figure 3. Ampullary adenoma before (A and B) and after (C and D) ERCP with ampullectomy and pancreatic duct stent placement. Note the pancreatic

duct wire in place as the snare wraps around the adenoma.

method, the lumen is completely deflated and filled with
water using a water jet, which enables the lesion to float
upward; this then is snared and removed.”” This technique
is advantageous in that only the superficial layers float,
limiting deeper mucosal damage and thus perforation;
especially for smaller duodenal lesions less than 20 mm,
underwater EMR carries a high safety profile.”” When
compared to conventional EMR, underwater EMR was re-
ported to have higher en bloc resection rates and lower
bleeding rates.”* A recent meta-analysis evaluating 258
duodenal lesions undergoing underwater EMR reported a

pooled rate of adverse events at 6.9% with the majority be-
ing bleeding with no perforation.”” Nonetheless, another
meta-analysis evaluating 635 duodenal lesions less than
20 mm reported that, while underwater EMRs had a pooled
rate of higher en bloc resection rate compared to that of
conventional EMR with an odds ratio of 1.78 (1.17-2.71,
P = .0007), there was no difference in RO resection rate
or recurrence rate between the 2 methods.” Other endo-
scopic techniques include a combination of partial submu-
cosal injection with underwater EMR®” and a gel immersion
EMR,”” both of which were described in Japan and remain
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to be studied further. ESD is another option for SNDAs as
they have high en bloc resection rates; however, they are
less favored because of significant adverse events with
perforation up to 39%.””*! For the purposes of this video,
the traditional EMR techniques are shown.

The ampullectomy technique differs slightly from
duodenal EMRs and carries the additional risk of pancrea-
titis.**** The ampulla does not lift well with submucosal in-
jection; thus, its use is debatable. In our opinion, there is
low vyield for injection, which would just distort views. If
there is a laterally spreading component extending onto
the duodenal wall, however, submucosal injection would
be useful as seen in the video. There are many ways to
perform ampullectomy; the video provides suggested tech-
niques as there are no reported differences in outcomes for
different techniques. Generally, ERCP is performed to inject
contrast in both the common bile duct and the pancreatic
duct (PD). We opacify the PD to ensure that the wire is
in the main PD and not perforated through the side branch
prior to placing the stent (which has been reported when
PD was not opacified). However, some centers do not
inject any contrast and there are no data to suggest one
technique is better than the other.

Biliary sphincterotomy is typically performed prior to
ampullectomy; since our preference is to leave a pancreatic
duct wire in place and then pass the snare over the wire to
do the ampullectomy polyp resection, the biliary sphincter-
otomy allows the specimen to fall off the wire before
placing the PD stent and then retrieve the specimen right
away afterward. Furthermore, biliary sphincterotomy may
minimize any subsequent obstruction from edema or
clot, but this is not performed by every endoscopist. Based
on our preference, a PD guidewire can also be left in the
duct to maintain access after resection. The guidewire
technique has the advantage of continual PD access for
an easier subsequent PD stent placement. When opening
the snare, it should correspond to the long axis of the
mound. The snare tip should initially be anchored above
the apex of the papilla and slowly opened and drawn
down over the papilla. Whether or not the guidewire tech-
nique is used, a PD stent must be placed after the ampullec-
tomy to minimize pancreatitis risk."* An example of an
ampullary adenoma undergoing EMR and a PD stent place-
ment is shown in Figure 3 and in Video 1.

For both SNDAs and ampullary adenomas, recurrence
can be quite high with reports up to 39%."** While histol-
ogy and size have been associated with recurrence, en bloc
resection was not.”>" En bloc resection, however, has
been shown to decrease risks of intraprocedural bleeding,
which has been reported in as high as 43% of duodenal re-
sections.”” Other risk factors for bleeding include size and
procedure time.”” Additionally, the duodenum is unique
in that it is constantly exposed to the caustic agents of
the pancreaticobiliary juice with bile and proteolytic en-
zymes that can cause mucosal injury when there is a
pre-existing mucosal disruption (ie, after EMR).”" This

can subsequently lead to increased bleeding and delayed
perforations; hence, SNDAs located distal to the ampulla
on its ipsilateral side are especially prone to such adverse
events. Because of high recurrence rates, the American
Society for Gastrointestinal Endoscopy guidelines recom-
mend frequent follow-ups for duodenal lesions, initially
starting at 3- to 6-month intervals then 6- to 12-month in-
tervals for 2 to 5 years thereafter."”

Ascertaining the specific type of duodenal adenoma
when a duodenal polyp is detected facilitates further man-
agement. This video highlights some of commonly used
techniques for duodenal EMR and ampullectomy. The risks
of perforation should be carefully weighed against the ben-
efits of en bloc resection given that most of the duodenal
lesions are benign. Hence piecemeal EMR is the preferred
technique for duodenal EMRs, but it is also essential to
have an established surveillance plan for SNDAs and
ampullary adenomas given the risk of recurrence. Under-
standing the risks of adverse events and having prompt
recognition and management of such events is highly
important in duodenal polyp management.

DISCLOSURE

Dr Siddiqui bas financial relationships with Boston Sci-
entific (research support, consulting fees, speaking hono-
raria); Cook, Medtronic, and ConMed (consulting fees,
speaking honoraria); and Pinnacle Biologic and Ovesco
(speaking honoraria). Dr Kim did not disclose any finan-
cial relationships.

REFERENCES

1. Jepsen JM, Persson M, Jakobsen NO, et al. Prospective study of prev-
alence and endoscopic and histopathologic characteristics of
duodenal polyps in patients submitted to upper endoscopy. Scand J
Gastroenterol 1994,29:483-7.

2. Jung SH, Chung WC, Kim EJ, et al. Evaluation of non-ampullary
duodenal polyps: comparison of non-neoplastic and neoplastic lesions.
World J Gastroenterol 2010;16:5474-80.

3. Hochter W, Weingart J, Seib HJ, et al. Duodenal polyps. Incidence, his-
tologic substrate and significance [German]. Dtsch Med Wochenschr
1984;109:1183-6.

4. Sellner F. Investigations on the significance of the adenoma-carcinoma
sequence in the small bowel. Cancer 1990,66:702-15.

5. Witteman BJ, Janssens AR, Griffioen G, et al. Villous tumours of the du-
odenum. An analysis of the literature with emphasis on malignant
transformation. Neth J Med 1993;42:5-11.

6. Reddy RR, Schuman BM, Priest RJ. Duodenal polyps: diagnosis and
management. J Clin Gastroenterol 1981;3:139-47.

7. Sakorafas GH, Friess H, Dervenis CG. Villous tumors of the duodenum:
biologic characters and clinical implications. Scand J Gastroenterol
2000;35:337-44.

8. Galandiuk S, Hermann RE, Jagelman DG, et al. Villous tumors of the du-
odenum. Ann Surg 1988;207:234-9.

9. Farnell MB, Sakorafas GH, Sarr MG, et al. Villous tumors of the duodenum:
reappraisal of local vs. extended resection. J Gastrointest Surg 2000;4:
13-21; discussion 22-3.

334 VIDEOGIE Volume 8, No. 8 : 2023

www.VideoGIE.org


http://refhub.elsevier.com/S2468-4481(23)00071-1/sref1
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref1
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref1
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref1
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref2
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref2
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref2
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref3
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref3
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref3
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref4
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref4
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref5
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref5
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref5
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref6
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref6
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref7
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref7
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref7
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref8
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref8
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref9
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref9
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref9
http://www.VideoGIE.org

Kim & Siddiqui

Duodenal and ampullary adenoma EMR

10.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Okada K, Fujisaki J, Kasuga A, et al. Sporadic nonampullary duodenal
adenoma in the natural history of duodenal cancer: a study of
follow-up surveillance. Am J Gastroenterol 2011;106:357-64.

. Goda K, Kikuchi D, Yamamoto Y, et al. Endoscopic diagnosis of super-

ficial non-ampullary duodenal epithelial tumors in Japan: multicenter
case series. Dig Endosc 2014;26(suppl 2):23-9.

. Apel D, Jakobs R, Weickert U, et al. High frequency of colorectal ade-

noma in patients with duodenal adenoma but without familial adeno-
matous polyposis. Gastrointest Endosc 2004;60:397-9.

. Ramsoekh D, van Leerdam ME, Dekker E, et al. Sporadic duodenal ad-

enoma and the association with colorectal neoplasia: a case-control
study. Am J Gastroenterol 2008;103:1505-9.

. Perzin KH, Bridge MF. Adenomas of the small intestine: a clinicopath-

ologic review of 51 cases and a study of their relationship to carci-
noma. Cancer 1981;48:799-819.

. Kashiwagi H, Spigelman AD, Debinski HS, et al. Surveillance of ampul-

lary adenomas in familial adenomatous polyposis. Lancet 1994;344:
1582.

. Tran TC, Vitale GC. Ampullary tumors: endoscopic versus operative

management. Surg Innov 2004;11:255-63.

. Clary BM, Tyler DS, Dematos P, et al. Local ampullary resection with

careful intraoperative frozen section evaluation for presumed benign
ampullary neoplasms. Surgery 2000;127:628-33.

. Posner S, Colletti L, Knol J, et al. Safety and long-term efficacy of trans-

duodenal excision for tumors of the ampulla of Vater. Sur-

gery 2000;128:694-701.

. Chathadi KV, Khashab MA, Acosta RD, et al. The role of endoscopy in

ampullary and duodenal adenomas. Gastrointest Endosc 2015;82:
773-81.

Rex DK, Anderson JC, Pohl H, et al. Cold versus hot snare resection with
or without submucosal injection of 6- to 15-mm colorectal polyps: a
randomized controlled trial. Gastrointest Endosc 2022;96:330-8.
Ortigao R, Weigt J, Afifi A, et al. Cold versus hot polypectomy/endoscopic
mucosal resection: a review of current evidence. United European Gas-
troenterol J 2021;9:938-46.

Wang H, Sidhu M, Gupta S, et al. Cold snare EMR for the removal of
large duodenal adenomas. Gastrointest Endosc 2023;97:1100-8.
Vanbiervliet G, Moss A, Arvanitakis M, et al. Endoscopic management
of superficial nonampullary duodenal tumors: European Society of
Gastrointestinal Endoscopy (ESGE) Guideline. Endoscopy 2021;53:
522-34.

de Nucci G, Reati R, Arena |, et al. Efficacy of a novel self-assembling
peptide hemostatic gel as rescue therapy for refractory acute gastroin-
testinal bleeding. Endoscopy 2020;52:773-9.

Jiang SX, Chahal D, Ali-Mohamad N, et al. Hemostatic powders for
gastrointestinal bleeding: a review of old, new, and emerging agents
in a rapidly advancing field. Endosc Int Open 2022;10:E1136-46.
Yoshida M, Goto N, Kawaguchi M, et al. Initial clinical trial of a novel
hemostat, TDM-621, in the endoscopic treatments of the gastric tu-
mors. J Gastroenterol Hepatol 2014;29(suppl 4):77-9.

Pioche M, Camus M, Rivory J, et al. A self-assembling matrix-forming
gel can be easily and safely applied to prevent delayed bleeding after
endoscopic resections. Endosc Int Open 2016;4:E415-9.

Branchi F, Klingenberg-Noftz R, Friedrich K, et al. PuraStat in gastroin-
testinal bleeding: results of a prospective multicentre observational pi-
lot study. Surg Endosc 2022;36:2954-61.

Subramaniam S, Kandiah K, Chedgy F, et al. A novel self-assembling
peptide for hemostasis during endoscopic submucosal dissection: a
randomized controlled trial. Endoscopy 2021;53:27-35.

Park JS, Kim HK, Shin YW, et al. Novel hemostatic adhesive powder for
nonvariceal upper gastrointestinal bleeding. Endosc Int Open 2019;7:
E1763-7.

Binmoeller KF, Shah JN, Bhat YM, et al. "Underwater" EMR of sporadic
laterally spreading nonampullary duodenal adenomas (with video).
Gastrointest Endosc 2013;78:496-502.

32

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Yamasaki Y, Uedo N, Takeuchi Y, et al. Current status of endoscopic
resection for superficial nonampullary duodenal epithelial tumors.
Digestion 2018;97:45-51.

Yamasaki Y, Uedo N, Takeuchi Y, et al. Underwater endoscopic mucosal
resection for superficial nonampullary duodenal adenomas. Endos-
copy 2018;50:154-8.

Okimoto K, Maruoka D, Matsumura T, et al. Utility of underwater
EMR for nonpolypoid superficial nonampullary duodenal epithelial
tumors <20 mm. Gastrointest Endosc 2022;95:140-8.

Bhogal N, Mohan B, Chandan S, et al. Efficacy and safety of underwater
endoscopic mucosal resection for superficial non-ampullary duode-
nal epithelial tumors: a systematic review and meta-analysis. Ann
Gastroenterol 2020;33:379-84.

Lv XH, Luo R, Lu Q, Deng K, Yang J-L. 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.

Takatori Y, Kato M, Masunaga T, et al. Feasibility study of partial sub-
mucosal injection technique combining underwater EMR for superfi-
cial duodenal epithelial tumors. Dig Dis Sci 2022;67:971-7.

Toyonaga H, Harada T, Katanuma A. Gel immersion endoscopic
mucosal resection for a large non-ampullary duodenal adenoma.
Am J Gastroenterol 2022;117:1402.

Esaki M, Haraguchi K, Akahoshi K, et al. Endoscopic mucosal resection
vs endoscopic submucosal dissection for superficial non-ampullary
duodenal tumors. World J Gastrointest Oncol 2020;12:918-30.
Draganov PV, Wang AY, Othman MO, et al. AGA Institute Clinical Prac-
tice Update: endoscopic submucosal dissection in the United States.
Clin Gastroenterol Hepatol 2019;17:16-25.e1.

Hoteya S, Yahagi N, lizuka T, et al. Endoscopic submucosal dissection
for nonampullary large superficial adenocarcinoma/adenoma of the
duodenum: feasibility and long-term outcomes. Endosc Int Open
2013;1:2-7.

Harewood GC, Pochron NL, Gostout CJ. Prospective, randomized,
controlled trial of prophylactic pancreatic stent placement for endo-
scopic snare excision of the duodenal ampulla. Gastrointest Endosc
2005;62:367-70.

Chini P, Draganov PV. Diagnosis and management of ampullary ade-
noma: The expanding role of endoscopy. World J Gastrointest Endosc
2011;3:241-7.

Chang WI, Min YW, Yun HS, et al. Prophylactic pancreatic stent place-
ment for endoscopic duodenal ampullectomy: a single-center retro-
spective study. Gut Liver 2014;8:306-12.

Hoibian S, Ratone JP, Gonzalez JM, et al. Endoscopic mucosal resection
of sporadic duodenal nonampullary adenoma: outcomes of 130 pa-
tients with a long-term follow up in two tertiary French centers.
Ann Gastroenterol 2021;34:169-76.

Kakushima N, Kanemoto H, Tanaka M, et al. Treatment for superficial
non-ampullary duodenal epithelial tumors. World J Gastroenterol
2014;20:12501-8.

Lienert A, Bagshaw PF. Treatment of duodenal adenomas with endo-
scopic argon plasma coagulation. ANZ J Surg 2007;77:371-3.

Singh A, Siddiqui UD, Konda VJ, et al. Safety and efficacy of EMR for
sporadic, nonampullary duodenal adenomas: a single U.S. center expe-
rience (with video). Gastrointest Endosc 2016;84:700-8.

Tomizawa Y, Ginsberg GG. Clinical outcome of EMR of sporadic,
nonampullary, duodenal adenomas: a 10-year retrospective. Gastro-
intest Endosc 2018;87:1270-8.

Klein A, Nayyar D, Bahin FF, et al. Endoscopic mucosal resection of
large and giant lateral spreading lesions of the duodenum: success,
adverse events, and long-term outcomes. Gastrointest Endosc
2016;84:688-96.

Chang M, Kistler EB, Schmid-Schénbein GW. Disruption of the mucosal
barrier during gut ischemia allows entry of digestive enzymes into the
intestinal wall. Shock 2012;37:297-305.

www.VideoGIE.org

Volume 8, No. 8 : 2023 VIDEOGIE 335


http://refhub.elsevier.com/S2468-4481(23)00071-1/sref10
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref10
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref10
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref11
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref11
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref11
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref12
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref12
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref12
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref13
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref13
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref13
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref14
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref14
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref14
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref15
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref15
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref15
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref16
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref16
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref17
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref17
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref17
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref18
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref18
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref18
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref19
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref19
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref19
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref20
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref20
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref20
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref21
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref21
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref21
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref22
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref22
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref23
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref23
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref23
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref23
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref24
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref24
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref24
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref25
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref25
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref25
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref26
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref26
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref26
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref27
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref27
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref27
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref28
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref28
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref28
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref29
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref29
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref29
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref30
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref30
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref30
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref31
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref31
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref31
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref32
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref32
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref32
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref33
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref33
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref33
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref34
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref34
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref34
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref34
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref35
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref35
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref35
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref35
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref36
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref36
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref36
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref36
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref36
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref37
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref37
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref37
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref38
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref38
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref38
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref39
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref39
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref39
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref40
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref40
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref40
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref41
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref41
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref41
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref41
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref42
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref42
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref42
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref42
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref43
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref43
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref43
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref44
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref44
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref44
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref45
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref45
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref45
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref45
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref46
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref46
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref46
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref47
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref47
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref48
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref48
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref48
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref49
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref49
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref49
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref50
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref50
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref50
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref50
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref51
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref51
http://refhub.elsevier.com/S2468-4481(23)00071-1/sref51
http://www.VideoGIE.org

	Endoscopic Resection Techniques for Duodenal and Ampullary Adenomas
	Disclosure
	References


