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Tumors arising from the major duodenal papilla ac-
count for 5% of GI neoplasms1 but are being identi-
fied more frequently with increasing use of upper en-
doscopic examination and ERCP. Of a wide variety of 
benign papillary tumors, adenoma is the most 
common. It is clinically important because of its pre-
malignant potential. Although complete resection of 
papillary adenomas is standard practice, opinions dif-
fer as to the optimal method of excision.2-4 

Adenoma of the major duodenal papilla can be ex-
cised either surgically or endoscopically. The surgical 
options include transduodenal local excision (ampullec-
tomy) and radical pancreatoduodenectomy.3,5-9 Endo-
scopic treatment methods consist of endoscopic re-
section and thermal ablation.4,10-13 Surgical resection 
has been the mainstay for resection of adenomas of 
the major duodenal papilla.

Accumulating evidence indicates that endoscopic 
papillectomy can be used as an alternative first-line 
therapy.10,12 Because the ampulla of Vater is strategi-
cally located at the confluence of the pancreatic and 
common bile ducts, endoscopic resection of papillary 
neoplasms may be technically different from EMR in 
other parts of the GI tract. The best method of endo-
scopic ablation and the optimal period for surveillance 
have not been established.

Indication

Although careful patient selection is a prerequisite 
to successful endoscopic papillectomy, indications for 
endoscopic papillectomy are not yet fully established. 
Criteria for selecting patients who would benefit the 
most from endoscopic papillectomy vary from one 
study to another. According to the study by 
Binmoeller et al,14 adenomas of the major duodenal 

papilla that met the following criteria were selected 
for endoscopic papillectomy: (1) size less than 4 cm, 
(2) no evidence for malignancy based on endoscopic 
appearance (regular margins, no ulceration) and soft 
consistency, and (3) benign histologic findings on for-
ceps biopsy (minimum of 6 biopsies). In another 
study, only histologically proven adenomas in which 
en bloc resection was possible were included.15 For 
widespread flat adenomas, huge bulky tumors >5 cm 
in diameter and suspected local infiltration into deep-
er submucosal layers, surgical resection was 
attempted. Desilets et al16 considered that the follow-
ing criteria indicated resectability in endoscopic papil-
lectomy: (1) a soft tumor that was not indurated or 
ulcerated; (2) the ability to elevate tumor by sub-
mucosal injection; (3) the absence of extension into 
pancreatic or biliary ducts; and (4) a size no greater 
than half the circumference of the duodenum, which 
is about 4 cm in maximal diameter.

Predetermined selection criteria for endoscopic pap-
illectomy in one large multicenter study10 were that 
previously untreated, endoscopically accessible lesions 
of the major duodenal papilla with endoscopically be-
nign features (pale lobulated, well marginated without 
malignant features, such as firmness to palpation, in-
duration, ulceration, depressed areas) were included. 
Patients with direct biliary or pancreatic extension of 
the lesion demonstrated at ERCP and histologically 
proven carcinoma were referred for surgical resection. 
Cheng et al12 used the following criteria to select pa-
tients for endoscopic papillectomy: (1) tumor diameter 
less than 4.5 cm; (2) no endoscopic evidence of malig-
nancy (e.g., absence of ulceration, excessive friability, 
and spontaneous bleeding); (3) a soft consistency to 
palpation with any device; and (4) benign histopatho-
logic features in prior forceps biopsy specimens. On 
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the other hand, indications for endoscopic papil-
lectomy proposed by one Japanese group17 are as fol-
low: (1) exposed-type adenoma or carcinoma in situ, 
(2) without invasion of duodenal muscularis, and (3) 
no infiltration into the pancreas or the bile duct. 
These indications differ from criteria by other inves-
tigators that the size of adenoma is not included and 
carcinoma in situ is included. It should be noted that 
these criteria are expert opinions and are based on 
Grade C evidence. Patients with direct biliary or pan-
creatic extension of the lesion demonstrated at ERCP 
or at EUS are referred for surgical excision even if 
the lesion is confined to mucosa in one study.10 In 
two other studies,18,19 however, adenoma with less 
than 1 cm of intraductal extension has been success-
fully resected by endoscopic papillectomy. Simple in-
traductal extension does not seem to be an absolute 
contraindication for endoscopic papillectomy, because 
the tumor can be exposed to the luminal side with 
sphincterotomy and/or balloon sweeping and, thus, 
resected completely. Direct infiltration or invasion of 
the tumor into intraductal mucosa precludes endo-
scopic papillectomy.

Indications for endoscopic papillectomy are the col-
lection of features that can predict complete removal 
of adenomas, while minimizing procedure-related 
morbidities. As experience with endoscopic papil-
lectomy accumulates, endoscopic techniques improve, 
and novel diagnostic modalities appear, indications for 
endoscopic papillectomy will and must evolve. 
Actually, indications for endoscopic papillectomy for 
adenoma of the major duodenal papilla are changing. 
The most notable change in indication is a gradual in-
crease in the size of the tumor resected. Application 
of piecemeal resection when appropriate has con-
tributed much to this. For example, tumors up to 7 
cm in diameter have been successfully resected 
piecemeal.11 As increased application of EUS and/or 
intraductal US (IDUS) has contributed to more accu-
rate staging of early cancer of the ampulla of Vater 
contained within the Oddi’s muscle, there have been 
attempts to expand indications for endoscopic papil-
lectomy to include early cancer of the ampulla of 
Vater.20,21

Techniques of Endoscopic Snare Papillectomy

1. Submucosal injection

Injecting saline solution into the submucosal layer 
beneath the lesion to lift the lesion for safe resection 

is a very common practice in cases of EMR in other 
parts of the GI tract. In adenomas of the major duo-
denal papilla, however, some investigators do not rec-
ommend submucosal injection. Firstly, not only the 
surrounding mucosa at the region of the duodenal 
papilla but also the tumor is lifted by submucosal in-
jection, so capturing the lesion with a snare becomes 
difficult.22 Secondly, submucosal injection may blur the 
margin of the tumor and does not elevate the bile 
duct that runs through the duodenal wall.23 Several 
studies have been conducted without submucosal in-
jection, but there have been no reports of difficulty in 
complete resection or an increase in complica-
tion.11,13,14,21,24-28

2. Modes of resection

1) Snaring: Endoscopists use polypectomy snares 
of various diameters, ranging from 11 to 27 mm, de-
pending on the size of the tumor.10,12,18,29 The tumor, 
together with the papilla, is grasped and excised. In 
some cases, an incision is made with an electro-
surgical needle knife circumferentially around the le-
sion to facilitate snare capture.12 Two studies advo-
cated snaring the tumor from the cephalad to the 
caudal side (the snare apex was placed at the superi-
or margin of the exposed ampullary epithelium) be-
cause ensnaring the entire papilla was easier.18,22 A 
standard polypectomy snare can be used to grasp the 
tumor either from the cephalad to the caudal side or 
from the caudal to the cephalad side on an individual 
case basis. Secure snaring of the tumor is possible 
with grasping from either side.

2) Electrosurgical currents: There is no estab-
lished consensus regarding power output and the 
mode of electrosurgical current used for endoscopic 
papillectomy. Many studies do not mention the power 
and the mode of electrosurgical current used. When 
mentioned, all used monopolar current.23,26,30 The pow-
er output ranges from 30 to 150W, usually with an 
effect of 2 or 3.10,12,16,26 The mode of the current also 
varies from study to study. Some use blended electro-
surgical current, whereas some use pure-cutting 
current.10,13,26,30 It is difficult to compare various power 
outputs and modes of current used, because there is 
no randomized controlled trial that compares these 
settings.

3) En bloc or piecemeal resection: Like other 
issues regarding endoscopic papillectomy, whether en 
bloc or piecemeal resection is the best method for 
successful endoscopic papillectomy remains unresol-
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ved. It also is not clear whether recurrence rates dif-
fer according to the method of endoscopic resection. 
Nevertheless, en bloc resection is fundamental to the 
treatment of neoplastic lesions, because it enables 
complete removal of the lesion with the advantage of 
submitting ample tissue for more precise histopatho-
logic examination.23,31 Even though complete removal 
of these tumors seems possible by piecemeal resection, 
it may increase the chance of tumor seeding, increase 
the number of ERCP sessions required for complete 
excision, and make precise histopathologic assessment 
of the resected specimens impossible. In addition, an 
average of 2.7 sessions of ERCP was needed for 
piecemeal resection, while only a single treatment ses-
sion was required for en bloc resection. En bloc re-
section should probably be attempted first in all cases, 
but, if not possible, residual adenoma should be re-
moved by piecemeal resection and/or thermal ablation 
during the same session.

3. Stents

1) Pancreatic-duct stents: The results of many 
studies suggest that placement of a pancreatic stent 
reduces the risk of pancreatitis after endoscopic papil-
lectomy. Routine placement of a pancreatic stent may 
decrease both postpapillectomy pancreatitis and papil-
lary stenosis.10-12,16,17,19,22,24,25 On the other hand, others 
advocate pancreatic stent placement only if delayed 
drainage of the pancreatic duct is noted after endo-
scopic papillectomy.13,14,18,26 To date, there is no rando-
mized trial of the efficacy of pancreatic stent insertion.

In the study by Cheng et al,12 prophylactic place-
ment of a pancreatic stent was associated with a low-
er, but not statistically significant, rate of postpapillec-
tomy pancreatitis (9.6% vs. 25%; p=0.33). Those who 
endorse selective placement use a pancreatic stent on-
ly in the setting of delayed pancreatic-duct drainage 
after pancreatic sphincterotomy or visual evidence of 
remnant lesion in close approximation to the ductal 
epithelium requiring additional intervention.14,18

Just like other ERCP-related procedures, the func-
tion of the minor duodenal papilla may affect the de-
velopment of postpapillectomy pancreatitis.32 A patent 
duct of Santorini on ERCP obviated the need for pan-
creatic-duct stent placement after endoscopic papil-
lectomy in one study.23

2) Biliary stents: Although there is extensive dis-
cussion about pancreatic–duct stent placement, there is 
very little discussion regarding the need for biliary 
stents. There have been occasional reports of a biliary 

stent placement after endoscopic papillectomy.12,14-17 

The diameter of the stent used varied widely, from 7 
F to 10 F.12,14,16,18 Theoretically, cholangitis can occur 
after endoscopic papillectomy by the same pathoge-
netic mechanism as postpapillectomy pancreatitis.10,14,26 
A case of cholangitis after endoscopic papillectomy 
has been reported.33 Similar to prevention of post-
papillectomy pancreatitis, placement of a biliary stent 
after endoscopic papillectomy may prevent postpapil-
lectomy pancreatitis. Although there is little evidence 
to determine the best approach, perhaps routine 
Cholangiography after endoscopic papillectomy could 
guide the need for biliary stent placement. Both bili-
ary sphincterotomy and stent placement could be con-
sidered if the bile duct orifice is not clearly visible 
and there is difficulty in cannulation after resection of 
the tumor. This approach would be comparable with 
pancreatic sphincterotomy and stent placement for the 
prevention of postpapillectomy pancreatitis.

4. Tissue preparation after retrieval

The retrieved specimen can be flattened and pinned 
down at the periphery to a plate of polystyrene to 
aid orientation and to make identification of lateral 
and horizontal margins easier. It then can be fixed in 
buffered formalin solution and examined microscopi-
cally after H&E staining. The fixed specimen should 
be sectioned serially at 3-mm intervals for histologic 
evaluation. Size, gross appearance, histology, micro-
scopic depth of tumor, and involvement of the lateral 
and horizontal margins should be reported in detail.

5. Additional adjunct therapy

If a remnant lesion is suspected immediately after 
excision of the tumor, additional removal with snare 
resection can be attempted in the same session if 
technically feasible. However, removal with biopsy 
forceps or adjunct thermal ablation can be used in-
stead if not amenable to snare resection.12,26 Modalities 
for adjunct thermal ablation include argon plasma 
coagulation, monopolar/multipolar electrocoagulation, 
and photodynamic therapy.

6. Strategy According to Histologic Findings 

of Resected Specimen

After receiving the final report on histopathologic 
findings of the resected tumor, the need for further 
treatment can be determined. Adenoma and carcino-
ma/high-grade dysplasia frequently coexist in 25% to 
60% of papillary adenoma.34-36 One study37 on the im-
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pact of the grade of dysplasia in ampullary adenomas 
on the prognosis observed an increased risk of post-
operative recurrence and development of invasive car-
cinoma after the primary diagnosis of an adenoma 
with high-grade dysplasia, whereas no recurrence was 
observed in the low-grade dysplasia group after local 
resection and benign postoperative histology. If histo-
pathologic evaluation of the resected specimens re-
veals high-grade dysplasia or carcinoma in situ, addi-
tional surgery should be recommended.37 However, 
close follow-up with periodic endoscopy and biopsy 
may be sufficient in cases of focal high-grade dyspla-
sia or carcinoma in situ, which was removed com-
pletely when the patient was at high risk for surgery 
or refuses surgery.31 For those patients with a positive 
resection margin whose histopathologic evaluation re-
veals low-grade dysplasia, further endoscopic snare re-
section or adjunct thermal ablation can be app-
lied.10,11,14,32

Outcomes

1. Success rate and recurrence

Reported success rates for endoscopic papillectomy 
range from 46% to 92%, and recurrence rates of am-
pullary adenoma after endoscopic papillectomy range 
from 0% to 33%.10-12,14,16,19,24-26,30 Risk factors for re-
currence included larger size and probably the ab-
sence of adjunct thermal ablation at initial papillec-
tomy.6 Most recurrences could be removed endoscopi-
cally, but some recurrent adenomas exhibited intra-
ductal extension and had to be treated surgically. 
After endoscopic papillectomy, the rate of recurrence 
of adenoma for which surgery is required ranges 
from 10% to 33%.10-12,14 Predictors of successful endo-
scopic papillectomy in one large multicenter study10 
included age greater than 48 years, lesion size of 24 
mm or less, and male gender. In another study,38 age, 
gender, lesion size, and submucosal injection were not 
significantly associated with endoscopic success.

2. Complications

Complications of endoscopic papillectomy can be 
classified as early (pancreatitis, bleeding, perforation, 
and cholangitis) and late (papillary stenosis) compli-
cations.10 

The two most common complications are bleeding 
and postpapillectomy pancreatitis. Most bleeding can 
be controlled by conservative management and endo-
scopic hemostasis. Most postprocedural pancreatitis was 

mild and resolved with conservative management 
only. Only one patient who had not undergone pan-
creatic-stent placement after endoscopic papillectomy 
died from severe pancreatitis.18

Papillary stenosis is a late complication that may 
occur 7 days or up to 24 months after endoscopic 
papillectomy.26,30 It was more frequent without 
short-term pancreatic- duct stent placement (15.4% vs. 
1.1%).10 This complication usually was treated with 
endoscopic sphincterotomy followed by stent place-
ment, but one patient required surgical sphincter-
oplasty because the cannulation failed.10,12,26 Like chol-
angitis, this late complication may be prevented by 
selective endoscopic sphincterotomy and stent place-
ment after excision of the tumor.

Postpapillectomy Surveillance

Consensus has not been reached yet as to the inter-
val and the method of surveillance after complete ex-
cision of adenoma of the major duodenal papilla. 
Therefore, these vary somewhat from one study to 
another and are largely dependent on the individual 
endoscopist’s preference.

A complete endoscopic resection of ampullary ad-
enoma generally is defined as the absence of endo-
scopically visible and histologically proven residual 
adenoma for a follow-up of 3 to 6 months.12,24,29 
According to the results of one large multicenter 
study,10 the following recommendations can be made 
on the schedules of the postpapillectomy surveillance: 
(1) if removal of adenoma of the major duodenal 
papilla is incomplete, endoscopic treatment and ERCP 
should be repeated every 2 to 3 months until com-
plete resection is achieved; and (2) if excision/ablation 
is complete, follow-up endoscopy with ERCP and 
multiple biopsies should be performed every 6 
months for a minimum of 2 years. Thereafter, patients 
with familial adenomatous polyposis syndrome should 
have endoscopy at 3-year intervals.
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