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Abstract

AIM: To investigate the endoscopic ampullectomy
practices of expert biliary endoscopists.

METHODS: An anonymous survey was mailed to 79
expert biliary endoscopists to assess ampullectomy
practices.

RESULTS: Forty six (58%) biliary endoscopists re-
turned the questionnaire. Of these, 63% were in aca-
demia and in practice for an average of 16.4 years (£
8.6). Endoscopists performed an average of 1.1 (%
0.8) ampullectomies per month. Prior to ampullectomy,
endoscopic ultrasound was “always” utilized by 67%
of respondents vs “sometimes” in 31% of respon-
dents. Empiric biliary sphincterotomy was not utilized
uniformly, only 26% “always” and 37% “sometimes”
performed it prior to resection. Fifty three percent re-
ported “never” performing empiric pancreatic sphinc-
terotomy prior to ampullectomy. Practitioners with
high endoscopic retrograde cholangiopancreatography
volumes were the most likely to perform a pancreatic
sphincterotomy (OR = 10.9; £ = 0.09). Participants
overwhelmingly favored “always” placing a prophylac-
tic pancreatic stent, with 86% placing it after ampul-
lectomy rather than prior to resection (23%). Argon
plasma coagulation was the favored adjunct modality
(83%) for removal of residual adenomatous tissue.
Practitioners uniformly (100%) preferred follow-up ex-
amination to be within 6 mo post-ampullectomy.

CONCLUSION: Among biliary experts, there is less
variation in ampullectomy practices than is reflected in
the literature.

© 2009 The WIG Press and Baishideng. All rights reserved.
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INTRODUCTION

Ampullary tumors account for approximately 5% of
all gastrointestinal neoplasms'"’. In autopsy series, these
tumors are seen in 0.04%-0.64% of the general popula-
tion™”, The most commonly affected patients are those
with familial adenomatous polyposis with a 50%-100%
lifetime incidence of peri-ampullary adenomas™’. Given
that the adenoma-carcinoma sequence for ampullary ade-
nomas follows a similar progression to that of colorectal
cancet, there is a need for prophylactic removal”’, How-
ever, the associated morbidity and mortality of surgical
resection for ampullary adenomas have led clinicians to
seek less invasive techniques. Endoscopic ampullectomy
was first described in the 1980s*'". Since then, numer-
ous case and cohortt series of ampullectomies, both ret-
rospective and prospective, have been reportedl“’m. The
first prospective, randomized, controlled trial of the use
of prophylactic pancreatic duct stenting for endoscopic
ampullectomy was published in 2005, The trial was
prematurely terminated because of an elevated incidence
of pancreatitis in the unscented group (33% »s 0%) and
suggested that pancreatic stent placement confers a pro-
tective effect.

Endoscopic ampullectomy guidelines have not been
established. Desilets ez a/'" performed endoscopic ampul-
lectomy only in tumors less than 4.0 cm in size without
induration/ulceration, and with the ability to be lifted by
saline solution/epinephrine injection in the absence of
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extension or stricturing into the pancreatic or biliary ducts.
Similarly, Cheng e# al™ performed endoscopic ampul-
lectomy in lesions less than 4.5 cm without endoscopic or
pathologic evidence of malignancy and a soft consistency
on palpation with any device. A recent editorial by Baillie
et al™ suggested a tumor size greater than 3 cm requires
endoscopic ultrasound (EUS) assessment prior to ampul-
lectomy. However, a recent literature review continues
to reveal diverse endoscopic practices regarding the use
of biliary/pancreatic sphincterotomy, use and timing of
pancreatic stenting, thermal ablation therapy and follow-
up in ampu]lectomy[zzl. The majority of the literature guid-
ing ampullectomy practice is comprised of case reports,
retrospective and prospective clinical series, except for the
aforementioned randomized, controlled trial by Harewood
et al™. Subsequently, a consensus for endoscopic ampul-
lectomy practices has not been established. In this respect,
it is helpful to assess opinions on endoscopic ampullecto-
my practices in that it may set priorities for future research.
Also, this type of data could be helpful for guideline de-
velopment. Therefore, we surveyed expert biliary endos-
copists on their endoscopic ampullectomy techniques to
determine if a consensus exists in ampullectomy practice.

MATERIALS AND METHODS

Sample population

Seventy-nine expert biliary endoscopists were identified
by the investigators, representing 55 medical centers
in 33 States and Canada. Expert biliary endoscopists
were identified by selecting the primary biliary
endoscopists at tertiary care centers with a medium or
large gastroenterology fellowship (2 or more fellows per
year) (# = 52). Additional expert biliary endoscopists (#
= 27) from private practice were selected based on the
senior investigator’s (G.E.) knowledge. No surveys were
distributed at the sponsoring institution (University of
Michigan and the Ann Arbor Veterans Affairs hospital).
By utilizing biliary endoscopists from gastroenterology
fellowship training institutions our study was likely to
reflect routine gastroenterology practice since trainees
tend to have similar practice patterns as their teachets.

Survey methods
An anonymous survey was sent to 79 potential respon-
dents from May 2006 through October 2006. A self-
addressed envelope was included with the survey to
facilitate survey return. After 6 wk, a second survey was
sent out to obtain results from endoscopists who did not
respond initially with instructions to ignore the second
mailing if they had already submitted the survey.

The survey instrument (Table 1) was composed of
16 questions based on an extensive literature review
which identified diverse endoscopic ampullectomy
practices. We performed an extensive literature search
to identify endoscopic ampullectomy practices using
the following search terms: ampullectomy, papillectomy,
endoscopic ampullectomy/papillectomy, ampulla of
Vater, major duodenal papilla and endoscopic retrograde

1 Please list your age.
2 Gender:
Male
Female
Please specify your type of practice?
Private practice
Multi-specialty group
Academic practice
Health maintenance organization (HMO)
Other
How many years have you been in practice?
On average, how many ERCPs do you perform in a month?
On average, how many ampullectomies for ampullary adenomas do
you perform in a month?
7 How often do you perform an EUS or IDUS of the ampulla prior to
ampullectomy?
Always
Sometimes-if there are concerning features known ahead of time
Never
How often do you perform an empiric biliary sphincterotomy prior
to ampullectomy?
Always
Sometimes
Never
How often do you perform an empiric pancreatic sphincterotomy
prior to ampullectomy?
Always
Sometimes
Never
10 How often do you place a prophylactic pancreatic stent prior to
ampullectomy?
Always
Sometimes
Never
11 How often do you place a prophylactic stent after ampullectomy?
Always
Never
Only if there is delayed pancreatic duct drainage or a remnant
lesion close to the pancreatic orifice that needs additional treatment
12 How often do you perform a submucosal injection of the ampullary
adenoma prior to resection?
Always
Sometimes
Never
13 For endoscopic ampullectomy, what type of electrosurgical
currents do you use most often?
Pure coagulation current
Blended current
Pure cutting current
ERBE-adjustable current
14 What is the largest ampullary adenoma that you have removed
endoscopically?
15 What adjunct modality do you use most commonly to remove
residual tissue after ampullectomy?
Cold forceps biopsy
Argon plasma coagulation
Monopolar/multipolar electrocoagulation probe
Nd: YAG laser photoablation
16 In general, after ampullectomy, at what interval do you recommend
a follow-up endoscopic examination?
1 mo
3 mo
6 mo
12 mo

@

N Q1

foe}

el

cholangiopancreatography (ERCP). Based upon the
results of this literature search, we determined diverse
approaches to the following practices: use of EUS, timing
of pancreatic stent placement, pre-ampullectomy biliary
sphincterotomy and pancreatic sphincterotomy, type of
electrosurgical currents used, type of adjunct modality for
residual tumor removal and interval for follow-up. In order
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Characteristic Practice n (%)
Male, n (%) 46 (100) EUS
Practice type, 1 (%) Always 30 (67)

Academic 29 (63) Sometimes 14 (31)

Private 14 (30) Never 1(2

Multi-specialty group 3(7) Biliary sphincterotomy
Years in practice 164 +8.6 Always 11 (26)
ERCPs per month 36.78 £26.2 Sometimes 16 (37)
Ampullectomies per month 1.1+£08 Never 16 (37)

Pancreatic sphincterotomy
ERCP: Endoscopic retrograde cholangiopancreatography. Always 10i(25)
Sometimes 10 (23)
Never 23 (53)
to establish content validity, the results of this literature IemeE e e
. . . Always 10 (23)
search were used to develop a draft questionnaire which .
. . . Sometimes 15 (35)
was then reviewed by expert biliary endoscopists at the Never 18 (42)
University of Michigan, followed by revision of the survey Submucosal injection
instrument. Since an adequate sample of expert biliary Always 5(12)
; ; PRI Sometimes 21 (49)
endoscopists were not available, test-retest reliability of the
Never 17 (39)

survey instrument could not be performed.

The study was approved by the Institutional Review
Board (IRB) at the University of Michigan. In accordance
to standard IRB guidelines, the need for documentation
of informed consent was waived because of survey’s
anonymity.

Statistical analysis

All returned surveys were included in the analysis,
regardless of the completeness of the survey. Percentage
calculations were performed to determine if there
were variations among expert biliary endoscopists in
ampullectomy practices, including the use of biliary sphinc-
terotomy, pancreatic sphincterotomy, timing of placement
of pancreatic stents, use of submucosal injection,
adjunctive ablative therapies and EUS. Multivariate models
were used to determine if ampullectomy practices varied
by academic or private practice and by volume of ERCPs.
Since our ampullectomy practice data were collected as
3-level categories of “always”, “sometimes” or “never”,
we first used multinomial logistic regression models for
the 3-level outcomes and followed with logistic regression
models for 2-level outcomes after collapsing the 3 levels
into appropriate 2 levels. Given that the volume of
ERCPs was highly skewed to the right, we considered
this in various ways: as the number of ERCPs performed
per month, as the number categorized into intervals (<
20, 20-40, 40-60, > 60 per month), and as the number
dichotomized to high (> 10 per month) versus low
volume"”, All statistical analyses were done using STATA
9.2 (StataCorp LP, College Station).

RESULTS

Demographic data

Forty-six respondents completed and returned the survey
(58% response rate). Two-thirds of participants were
from an academic medical practice. All respondents were
male. Respondents had been in practice for a mean of
16.4 years (£ 8.6 SD) at the time of the survey. Thetre was

EUS: Endoscopic ultrasound.

a wide range in ERCP volume among respondents (ranging
from 5 to 135 ERCPs per month) with an average of
36.7 (£ 26.2, median = 30) ERCPs per month. One
respondent stated that he no longer performed ERCPs.
Thirty-nine (85%) reported a high volume (> 10) of
ERCPs per month. Participants reported an average of 1.1
(£ 0.79) ampullectomies per month (Table 2).

Practices performed prior to ampullectomy

Prior to ampullectomy, 67% of participants “always”
used EUS to correctly assess tumor infiltration, 31%
“sometimes” used EUS prior to ampullectomy, while
only 2% “never” used EUS regularly. To maximally
expose the affected ampullary epithelium, 26% of the
respondents “always” performed biliary sphincterotomy
and 23% “always” performed pancreatic sphincterotomy
ptior to resection. However, 53% of patticipants “never”
performed pancreatic sphincterotomy and 37% “never”
performed biliary sphincterotomy prior to ampullectomy.
Only 12% of respondents “always” utilized submucosal
injection of the ampullary adenoma to decrease the depth
of thermal injury to the duodenal wall, while 49% and
39% of participants “sometimes” and “never” utilized
this technique, respectively. For endoscopic ampullectomy,
the most common type of electrosurgical current utilized

was ERBE (67%) and blended current (17%) (Table 3).

Pancreatic stenting

For both pre- and post-ampullectomy, 98% of
respondents reported placing a prophylactic pancreatic
stent. A majority of participants (86%) favored “always”
placing a pancreatic stent after resection. Some overlap
in practice was identified with our 2 separate questions
assessing the specific timing of pancreatic stent placement.
Twenty-three percent of respondents always placed a
pancreatic stent prior to resection, 35% “sometimes”
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Practice n (%)

Pancreatic stent

Always 37 (86)
Sometimes 409
Never 24)
Adjunct therapy'
APC 35 (83)
Multi/monopolar 3(7)
Nd-Yag 12
Cold biopsy 3(7)
Follow-up”
One month 6 (16)
Three months 21 (55)
Six months 11 (29)
One year 0(0)

'One respondent who checked both argon plasma coagulation (APC) and
multipolar/monopolar electrocoagulation probe is not included here; *Four
respondents who checked 2 follow-up intervals are not included here. They
each checked 1 and 6 mo, 3 mo and 1 year, 1 and 3 mo, 3 and 6 mo.

placed a pancreatic stent prior to ampullectomy whereas
42% “never” placed a pancreatic stent prior to resection.

Practices performed after ampullectomy

The most frequently used adjunct modality to remove
residual tissue post-ampullectomy was Argon Plasma
Coagulation (83%). Follow-up examination at 3 mo was
the most common time frame chosen (55%) by expert
biliary endoscopists. Repeat examination at 6 mo (29%)
and 1 mo (16%) were less frequently used. The largest
reported adenoma removed by experts was 8.0 cm

(Table 4).

Predictors of ampullectomy practices

Academic vs non-academic: Multinomial logistic re-
gression showed that for empiric biliary sphincterotomy,
the relationships between factors associated with a re-
sponse of “sometimes” were similar to those associated
with “never”. On the other hand, for pancreatic sphinc-
terotomy, the relationships between factors associated
with “always” were similar to “sometimes”. Thus for
biliary sphincterotomy, we dichotomized the practice
responses to “always” »s “sometimes or never”, while
for pancreatic sphincterotomy, we dichotomized the
responses to “always or sometimes” »s “never”’. Logistic
regression analysis showed that after controlling for years
in practice and high ERCP volume, an odds of “always”
doing empiric biliary sphincterotomy was 0.22 (95% CI
= 0.05, 1.04; P = 0.06) for academic relative to private
physicians, and an odds of “always or sometimes” doing
empiric pancreatic sphincterotomy was 0.23 (95% CI
= 0.05, 1.04; P = 0.06) for academic relative to private
physicians. These indicated that academic practitioners
tended to be less likely to do sphincterotomy than non-
academic practitioners. Regarding prophylactic stenting,
academic practitioners tended to be less likely to “always”
do pre-ampullectomy prophylactic pancreatic stenting
(OR = 0.42; P = 0.28), while they tended to be more
likely to “always” do post-ampullectomy prophylactic

pancreatic stenting (OR = 2.1; P = 0.45); however, these
differences between academic »s private physicians were
not statistically significant. Of the 18 practitioners who
“never” placed a prophylactic pancreatic stent prior to
ampullectomy, 17 “always” placed a prophylactic pancre-
atic stent after ampullectomy and only 1 “never” placed
a prophylactic pancreatic stent after ampullectomy.
These findings emphasize that regardless of the timing,
almost all respondents utilized pancreatic stenting.

Volume of ERCPs

ERCP volumes were not associated with practice varia-
tion in empiric biliary sphincterotomy, but practitioners
with high volumes of ERCPs (> 8 per month) tended to
be more likely to “always or sometimes” do empiric pan-
creatic sphincterotomy (OR = 10.9; P = 0.09), control-
ling for academic status and years in practice. Practitio-
ners with high volumes of ERCPs were also significantly
less likely to “always” place prophylactic pancreatic
stents prior to ampullectomy (OR = 0.08; P = 0.04), and
more likely to “always” place prophylactic pancreatic
stents after ampullectomy (OR = 12.8; P = 0.006).

DISCUSSION

This research describes the most commonly used
endoscopic ampullectomy techniques by expert biliary
endoscopists. This survey raises some interesting findings
about current practices, showing some uniformity by
expert endoscopists, which is important for future
guideline development. For other practices, there is more
variability. Therefore, these practices should be studied in
prospective trials to help refine the best practice for our
patients. In this regard, our survey has helped to identify
key questions for future studies.

Universal agreement among participants regarding
the use of prophylactic pancreatic stenting for ampullec-
tomy was seen. This corresponds to findings by Brackbill
et al”” where 100% of respondents utilized prophylactic
pancreatic stenting when performing ampullectomy. Pre-
viously, in some retrospective case series, prophylactic
pancreatic stenting was performed only in the setting
of delayed pancreatic duct drainagem’m’m’w]. However,
recent findings by Harewood e# al™ showing a markedly
reduced rate of pancreatitis in those receiving prophy-
lactic pancreatic stenting, Prophylactic pancreatic stent-
ing was most commonly performed after ampullectomy
by our expert biliary endoscopists. An argument against
pre-ampullectomy pancreatic stenting is that it precludes
en bloc removal of the adenomatous tissue by practitio-
ners who favor complete transection of the polyp with
a snare, rather than piecemeal resection. Only a minos-
ity of our respondents placed pancreatic stents prior to
ampullectomy. For some practitioners, the possibility of
not being able to find the pancreatic duct post-resection,
and the increased risk of post-ampullectomy pancreati-
tis without a pancreatic stent may dictate their practice
of pre-ampullectomy stent placement. To alleviate this
concern, endoscopists may also consider wire placement
in the pancreatic duct before ampullectomy, with snare
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resection over the wire as an option.

EUS is frequently utilized by biliary experts prior to
resection. EUS has the benefits of assessing the depth
of tumoral infiltration with 70%-90% accuracy since
endoscopic biopsies are not always reliable because
of sampling error”", Size and characteristics of the
ampullary tumor (evidence of ulceration, friability or
spontaneous bleeding) should determine the need for
EUS. Baillie suggested that EUS should be performed
in large lesions to determine the need for surgery™. If
concerning findings are noted, it obviates the need for
endoscopic therapy. In the literature, there has been
concern about overstaging the tumor with EUS. Desi-
lets et a/'" felt that the suspicion for invasive disease is
more accurately predicted by the behavior of the lesion
with submucosal injection and careful evaluation of the
cholangiogram and pancreatogram. Adding fine needle
aspiration at the time of EUS is also a consideration.
Defrain et a/ found adenocarcinoma in lesions ranging
in size of 1.3-3.0 cm with sensitivity, specificity, positive
and negative predictive values of 82.4%, 100%, 100%
and 76.9%, respectively.

Endoscopic biliary and pancreatic sphincterotomy
is utilized to assess ductal involvement prior to ampul-
lectomy. In the literature, the use of biliary sphincter-
otomy ptior to ampullectomy is not well defined. Ideally,
biliary sphincterotomy maximally exposes the affected
ampullary epithelium, aiding in future surveillance and
preventing biliary stenosis. In the 2 largest series report-
ing ampullectomy outcomes, both reported using biliary
sphincterotomy at the discretion of the endoscopists,
although this was not well defined"™”

authors always performed biliary sphincterotomy in pa-
[13-16,19,20]

| In other series,
tients undergoing ampullectomy . However, in a
recent “Expert’s Corner” on endoscopic ampullectomy,
biliary sphincterotomy was not mentioned””. Auira
et al? argued against biliary sphincterotomy since it car-
ries the risk of bleeding, may interfere with e bloc resec-
tion and has the theoretical risk of seeding malignant
cells present within the tumor. Unlike biliary sphincter-
otomy, the routine use of pancreatic sphincterotomy
prior to ampullectomy has been advocated in the litera-
ture! . Our respondents utilized pancreatic sphincter-
otomy less frequently than biliary sphincterotomy prior
to ampullectomy. However, Desilets ez 4", Kahaleh
et al”, and Baillie™ all preferred pre-ampullectomy pan-
creatic sphincterotomy. The pancreatic sphincterotomy
techniques that Desilets ez a/'"! described were wire-
guided, involving sphincterotomies extending into nor-
mal duodenal tissue within the limits of safety. This was
performed to further isolate the lesion, to remove the
pancreatic orifice from the resection site and to ensure
adequate drainage post-resection. Kahaleh and Baillie go
on to further specify performing the pancreatic sphinc-
terotomy solely with pure cutting current ™, Our re-
spondents with a high volume of ERCP were more likely
to perform pre-resection sphincterotomy. However, Lee
et al™ questioned the use of pre-resection pancreatic
sphincterotomy because of the higher risk of bleeding

with papillary tumors, and the distortion of the resected
specimen resulting from mechanical and thermal injury,
making histopathologic interpretation of the lesion dif-
ficult.

Submucosal injection prior to ampullectomy has been
recommended by some authors "', The technique is
performed to separate the tumor from the muscularis
propria. As a submucosal cushion, the fluid prevents
deeper coagulation into the duodenal wall and theoreti-
cally reduces the risk of perforation and pancreatitis[3‘7‘38].
Epinephrine is added to prevent bleeding. Another
benefit of submucosal injection is that it can serve as an
indicator of malignancy. Lack of elevation with injection
suggests invasive tumor growth. However, submucosal
injection may actually impede optimal snare placement.
This can be seen particularly in smaller tumors since the
center of these lesions are tethered by the ducts and may
not lift well. The surrounding normal tissue will lift and
mushroom around the adenoma, thus partially burying
it™. However, few respondents “always” performed this
technique prior to ampullectomy. Factors determining
when 48% of practitioners “sometimes” utilized submu-
cosal injection were not defined.

Our study has several potential limitations. First,
because of our study population, our findings may not
apply to other practice settings. Unfortunately, a strict
definition for “expert biliary endoscopists” does not ex-
ist. We therefore relied on the personal knowledge of
leaders in the field to choose our sample population.
This was the same method utilized by Brackbill ez a/*";
however, we expanded the field to include more commu-
nity gastroenterologists. Recall bias may also be present
in these data since we are relying on self-reported data.
There is also the possibility that our results may reflect
what the respondents think they should do versus what
they actually do in everyday practice.

In endoscopic ampullectomy, experts agreed (>
50%) on the use of EUS for large lesions, prophylactic
pancreatic stenting, follow-up examination and adjunct
modality for residual tissue removal. Few respondents
used empiric pancreatic sphincterotomy. Practitioners
with high volumes were more likely to “always” perform
biliary and pancreatic sphincterotomy and place pancre-
atic stents after ampullectomy. Among biliary experts,
there was less variation in ampullectomy practices than is
reflected in the literature.

COMMENTS

Background

Ampullary tumors account for 5% of gastrointestinal neoplasms. Because of
the morbidity and mortality associated with surgery, endoscopic retrograde
cholangiopancreatography (ERCP) has been utilized as a less invasive
procedure to perform an ampullectomy for removal of the ampullary tumor.
Specific endoscopic guidelines for ampullectomy have not been established.

Research frontiers

Endoscopic ampullectomy has been reported widely in case reports and case
series. Further study needs to be dedicated to the techniques involved in
ampullectomy, in particular the use of biliary and pancreatic sphincterotomy,
timing of pancreatic stenting and possible routine use of submucosal injection
and endoscopic ultrasound (EUS).
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Applications

This survey demonstrated the ampullectomy practices of expert endoscopists
which is important for future guideline development. Experts agreed on the use
of EUS for large lesions, prophylactic pancreatic stenting, follow-up examination
and adjunct modality for residual tissue removal. Variability existed among
experts regarding the use of biliary and pancreatic sphincterotomy prior to
ampullectomy. Therefore, these practices should be studied in prospective trials
to help refine the best practice for our patients.

Terminology

The ampulla is an orifice in the second portion of the duodenum where the
biliary tree and pancreas drain. Ampullectomy describes a technique to remove
a tumor at the ampulla. This can be performed by surgery or using a less
invasive procedure named ERCP. ERCP is an endoscopic procedure used
to access the biliary tree and pancreatic duct from the second portion of the
duodenum. EUS is an endoscopic procedure where an endoscope with an
ultrasound probe is used to obtain images of the internal organs.

Peer review

This article is very interesting and helpful to assess guidelines in endoscopic
ampullectomy techniques for expert biliary endoscopists in North America.
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