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Endoscopic full-thickness resection of well-differentiated T2
neuroendocrine tumors in the duodenal bulb: a case series
VIDEO
Sarah Dwyer, MS,1 Shaffer Mok, MD2
Background and Aims: Endoscopic therapies have moved to the forefront in the removal of small, well-
differentiated duodenal neuroendocrine tumors (NETs). Classic procedures used to address small tumors, espe-
cially those less than 1 cm in diameter, are banding without resection, ligation endoscopic mucosal resection, or
endoscopic submucosal dissection. Endoscopic full-thickness resection (EFTR) is a procedure developed recently
that allows for sealing off of the tissue surrounding the tumor before full-thickness removal. Although surgical resec-
tion is typically recommended for NETs measuring 2 cm and larger, this may not always be possible given patients’
ages or comorbidities. We present the cases of 3 patients with well-differentiated NETs of the duodenal bulb
measuring greater than 2 cmwho were poor candidates for surgery and were thus offered EFTR for excision of their
tumors.

Methods: Three patients with well-differentiated, stage II NETs of the duodenal bulb underwent chromoendo-
scopy and narrow-band imaging, EUS, prophylactic dilation of the upper esophageal sphincter and pylorus,
and EFTR using an over-the-scope clip system.

Results: In each case, there was no residual mass seen on endoscopy, Ga-68 Dotatate positron emission tomog-
raphy-CT imaging, or biopsy up to 1 year after the procedure. Two of the 3 cases had normal chromogranin A
levels at all follow-up points, and the third case had chromogranin A levels that trended down to a near-
normal level of 145 ng/mL.

Conclusions: Three patients with NETs of the duodenal bulb who were poor surgical candidates underwent suc-
cessful EFTR using a full-thickness resection device. At 1-year follow-up, they have no evidence of disease recur-
rence on imaging and pathology after EFTR. (VideoGIE 2022;7:196-9.)
Small intestinal neuroendocrine tumors (NETs) are de-
tected with increasing frequency during endoscopy. These
tumors are most precisely measured using EUS, which, along
with Gallium-68 Dotatate positron emission tomography
(PET)/computed tomography (CT) imaging, can help deter-
mine stage.1 Depending on tumor size and characteristics,
nonfunctioning NETs may undergo endoscopic resection,
local excision with regional lymphadenectomy, or
pancreaticoduodenectomy.2 Localized well-differentiated
NETs in the small bowel are increasingly addressed with
endoscopic procedures, including banding without resec-
tion,3 endoscopic mucosal resection, and endoscopic
submucosal dissection, but these procedures incur
significant risks including bleeding and inconsistently
produce negative margins.1

Endoscopic full-thickness resection (EFTR) is a mini-
mally invasive endoscopic procedure that allows for poten-
tially curative treatment in local disease.4 There are limited
data regarding the use of EFTR for duodenal NETs,
although several studies have reported consistent
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negative margins, with 2 of 3 studies noting no adverse
events (AEs).4-6 Potential AEs of EFTR include perforation,
microperforation, and hemorrhage.6 This approach is most
often used for localized, subcentimeter, well-differentiated
NETs, whereas surgical resection is generally recommen-
ded in tumors >2 cm.7
CASE DESCRIPTION

Here, we describe the cases of 3 patients with well-
differentiated stage II, grade G1 NETs of the duodenal
bulb who, because of age and comorbidities, were deter-
mined to be poor surgical candidates (Video 1, available
online at GIEjournal.org).

After obtaining serologic markers and Ga-68 Dotatate
PET/CT imaging showing no nodal involvement or distant
metastatic disease, each case was discussed in a multidisci-
plinary neuroendocrine tumor board with medical
oncology, surgical oncology, pathology, radiology, and
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Figure 1. A, Stage II well-differentiated neuroendocrine tumor in the duodenal bulb. B, Grasping tool pulling tumor into the cap of the over-the-scope
bear claw clip system before clip was deployed.

Figure 2. Immediately after deployment of the bear claw clip and snare at
high cutting currents.
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therapeutic endoscopy. The consensus was to recommend
EUS (Olympus GF-UE160-AL5, Center Valley, Penn, USA)
and possible endoscopic resection of the masses. EUS
showed tumors measuring >20 mm in dimension and
involvement of the lesion into the submucosal layer, stag-
ing these as T2N0M0,2 American Joint Committee on
Cancer stage II.8 Given the endoscopic, histologic, and
radiologic findings and discussion with a multidisciplinary
tumor board, the decision was made to proceed with
EFTR.

Patient 1 was an 81-year-old man with comorbidities
including chronic obstructive pulmonary disease (COPD),
pulmonary hypertension, and coronary heart failure who
had a 25-mm tumor with initial serum chromogranin level
of 436 ng/mL. His tumor was positive for gastrin and chro-
mogranin A, weakly positive for CDX2, and Ki67 2%.

Patient 2 was a 78-year-old man with comorbidities
including COPD, coronary heart failure, and atrial fibrilla-
tion who had undergone multiple previous abdominal sur-
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geries. His tumor was 22 mm in size with a serum
chromogranin A level of 345 ng/mL. His tumor was positive
for gastrin and chromogranin A, weakly positive for CDX2,
and Ki67 2%.

Patient 3 was a 77-year-old woman with comorbidities of
COPD on home oxygen and severe aortic stenosis who had
a 20-mm tumor and initial serum chromogranin A level of
398 ng/mL. Her tumor was positive for gastrin and chro-
mogranin A, weakly positive for CDX2, and Ki67 2%.
PROCEDURE

Patients did not receive periprocedural antibiotics, were
not admitted, and required no upper GI series after this
procedure. After visualization and staging, each patient un-
derwent upper endoscopy using a therapeutic endoscope
(Olympus GIF-2TH180) under high-definition white light,
narrow-band imaging, and methylene blue chromoendo-
scopy, demonstrating the mucosal mass. Narrow-band im-
aging and methylene blue chromoendoscopy highlight
tissue architecture and aid in determining borders of the
lesion, which can be very subtle. Because the EFTR full-
thickness resection device (FTRD) (Ovesco Endoscopy
AG, Tübingen, Germany) is 19.5 mm in diameter, the up-
per esophageal sphincter and pylorus were dilated with
an 18-19-20-mm balloon (CRE Wire-guided Balloon Dilator,
Boston Scientific Corporation, Boston, Mass, USA). Next,
the borders of the mass were marked with EFTR probe.
The EFTR grasping tool was used to pull the lesion into
the cap of the FTRD for EFTR (Fig. 1). The FTRD bear
claw clip and snare were deployed with high cutting
current settings (Fig. 2). Figure 3 demonstrates the
deployment of the FTRD. We do not use suction during
this procedure because it puts the lesion at an oblique
angle with a higher risk of perforation. EFTR resulted in
negative margins in all cases.

After the procedure, patients were placed on clear liquid
diets for 24 hours, then full liquid diets for 24 hours,
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Figure 4. Site of resection 3 months after the procedure, visualized with narrow-band imaging (A) and methylene blue chromoendoscopy (B), with
visible scar. In this case, the clip was not retained.

Figure 3. Schematic showing grasping tool pulling mass into the cap of full-thickness resection device (A), deployment of over-the-scope bear claw clip
(B), and full-thickness resection of mass using the snare (C).
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followed by pureed diet for 3 days. They also received a
full-dose proton pump inhibitor twice daily and sucralfate
every 6 hours for 8 weeks. Every 3 months after the initial
procedure, each patient received surveillance endoscopy
and biopsy (Captura Pro Biopsy forceps, Cook Medical,
Bloomington, Ind, USA).
OUTCOMES

In all cases, EFTR was successfully used to resect the
well-differentiated, stage II NETs, and R0-resection was
achieved. There was no evidence of disease recurrence
by Ga-68 Dotatate PET/CT imaging or pathology up to 1
year after the procedure. In 2 of the 3 cases, the clip was
not retained and there was a visible scar (Fig. 4). Two of
the 3 cases had normal chromogranin A levels at all
follow-up points, and the third case had chromogranin A
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levels that have trended down to 145 ng/mL compared
with a normal level of less than 140 ng/mL.

Although EFTR was successfully used in these 3 cases
without any AEs, limitations of this technology may include
the possibility of grabbing extraintestinal structures
including the gastroduodenal artery, bile ducts, or loops
of bowel. Therefore, EUS preceding EFTR is paramount
to measure distance between the lesion and these struc-
tures. Moreover, there is a risk of perforation if the over-
the-scope clip misdeploys in an oblong manner; however,
using the grasper tool to pull the tissue into the cap rather
than using suction limits this risk.
CONCLUSIONS

We have demonstrated successful R0 resection without
AEs or endoscopic, radiologic, or histologic evidence of
recurrence of well-differentiated duodenal NETs >2 cm
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in 3 patients who were poor surgical candidates using
EFTR. Based on these findings, EFTR appears to be a viable
option for removal of grade G1, stage II duodenal NETs in
patients who are poor surgical candidates.
DISCLOSURE

Dr Mok is a consultant for Medtronic and ConMed. All
other authors disclosed no financial relationships.

Abbreviations: AE, adverse event; COPD, chronic obstructive pulmonary
disease; CT, computed tomography; EFTR, endoscopic full-thickness
resection; FTRD, full thickness resection device; NET, neuroendocrine tu-
mor; PET, positron emission tomography.

REFERENCES

1. Yoon JY, Kumta NA, Kim MK. The role of endoscopy in small bowel
neuroendocrine tumors. Clin Endosc 2021;54:818-24.

2. Kulke MH, Shah MH, Benson AB, et al. Neuroendocrine tumors, version
1. 2015. J Natl Comp Cancer Netw 2015;13:78-108.

3. Scherer JR, Holinga J, Sanders M, et al. Small duodenal carcinoids: a case
series comparing endoscopic resection and autoamputation with band
ligation. J Clin Gastroenterol 2015;49:289-92.
Twitter

Become a follower of VideoGIE on Twitter. L
receive up-to-the-minute news as well as links
on Twitter.  

www.VideoGIE.org
4. Al-Bawardy B, Rajan E, Wong Kee Song LM. Over-the-scope clip-assisted
endoscopic full-thickness resection of epithelial and subepithelial GI le-
sions. Gastrointest Endosc 2017;85:1087-92.

5. Sarker S, Gutierrez JP, Council L, et al. Over-the-scope clip-assisted
method for resection of full-thickness submucosal lesions of the gastro-
intestinal tract. Endoscopy 2014;46:758-61.

6. Kappelle WFW, Backes Y, Valk GD, et al. Endoscopic full-thickness resec-
tion of gastric and duodenal subepithelial lesions using a new, flat-
based over-the-scope clip. Surg Endosc 2018;32:2839-46.

7. Sato Y, Hashimoto S, Mizuno K, et al. Management of gastric and
duodenal neuroendocrine tumors. World J Gastroenterol 2016;22:
6817-28.

8. Amin MB, Greene FL, Edge SB, et al. The Eighth Edition AJCC Cancer
Staging Manual: continuing to build a bridge from a population-
based to a more “personalized” approach to cancer staging.
CA Cancer J Clin 2017;67:93-9.

Geisinger Commonwealth School of Medicine, Scranton, Pennsylvania (1),
Moffitt Cancer Center, Tampa, Florida (2).

Copyright ª 2022 American Society for Gastrointestinal Endoscopy.
Published by Elsevier Inc. This is an open access article under the CC BY-
NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

https://doi.org/10.1016/j.vgie.2021.12.013
earn when new articles are posted and 
 to our latest videos. Search @VideoGIE 

Volume 7, No. 5 : 2022 VIDEOGIE 199

http://refhub.elsevier.com/S2468-4481(21)00239-3/sref1
http://refhub.elsevier.com/S2468-4481(21)00239-3/sref1
http://refhub.elsevier.com/S2468-4481(21)00239-3/sref2
http://refhub.elsevier.com/S2468-4481(21)00239-3/sref2
http://refhub.elsevier.com/S2468-4481(21)00239-3/sref3
http://refhub.elsevier.com/S2468-4481(21)00239-3/sref3
http://refhub.elsevier.com/S2468-4481(21)00239-3/sref3
http://refhub.elsevier.com/S2468-4481(21)00239-3/sref4
http://refhub.elsevier.com/S2468-4481(21)00239-3/sref4
http://refhub.elsevier.com/S2468-4481(21)00239-3/sref4
http://refhub.elsevier.com/S2468-4481(21)00239-3/sref5
http://refhub.elsevier.com/S2468-4481(21)00239-3/sref5
http://refhub.elsevier.com/S2468-4481(21)00239-3/sref5
http://refhub.elsevier.com/S2468-4481(21)00239-3/sref6
http://refhub.elsevier.com/S2468-4481(21)00239-3/sref6
http://refhub.elsevier.com/S2468-4481(21)00239-3/sref6
http://refhub.elsevier.com/S2468-4481(21)00239-3/sref7
http://refhub.elsevier.com/S2468-4481(21)00239-3/sref7
http://refhub.elsevier.com/S2468-4481(21)00239-3/sref7
http://refhub.elsevier.com/S2468-4481(21)00239-3/sref8
http://refhub.elsevier.com/S2468-4481(21)00239-3/sref8
http://refhub.elsevier.com/S2468-4481(21)00239-3/sref8
http://refhub.elsevier.com/S2468-4481(21)00239-3/sref8
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.vgie.2021.12.013
http://www.VideoGIE.org

	Endoscopic full-thickness resection of well-differentiated T2 neuroendocrine tumors in the duodenal bulb: a case series
	Case description
	Procedure
	Outcomes
	Conclusions
	Disclosure
	References


