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Introduction
!

The term sphincter of Oddi dysfunction (SOD) is
used to describe a syndrome of biliary type pain
or acute idiopathic recurrent pancreatitis related
to the function of the sphincter of Oddi [1]. The
clinical diagnosis of SOD is based on a combina-
tion of clinical characteristics, serum enzyme lev-
els, and imaging findings as outlined in the ROME
III and Milwaukee classifications [1]. Most pa-
tients who demonstrate abnormalities in all three
categories (Type I) will respond to endoscopic
therapy with sphincterotomy thus obviating the
role of sphincter of Oddi manometry (SOM) in
this population [2]. In contrast, a recent random-
ized controlled trial found no benefit associated
with SOM or sphincterotomy in patients with
isolated pancreaticobiliary type pain (Type III),
eliminating the need for endoscopic retrograde
cholangiopancreatography (ERCP) in this popula-
tion [3]. The optimal evaluation and therapy for

those patients with typical pain and only one
other criterion for SOD (Type II), however, are
less clear [1, 4].
SOM is currently recommended in the evaluation
of suspected SOD Type II before endoscopic ther-
apy based on the evidence that 60–94% of pa-
tients with a basal pressure >40mmHg will re-
spond to therapy [1,5,6]. Despite this recommen-
dation, the use of SOM has been limited due to
variable definitions of what constitutes an elevat-
ed sphincter pressure, perceived procedure-
specific risks, and confounding factors attributa-
ble to the patient, endoscopist, equipment or
choice of sedation [7–9]. As a result, alternative
strategies including the use of empiric sphincter-
otomy and single session endoscopic ultrasound
(EUS) with therapeutic ERCP based on structural
causes of the patient’s symptoms identified by
EUS imaging have gained widespread acceptance
[10–12]. However, there is a dearth of high qual-
ity data comparing these strategies [4–6].
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Background: Sphincter of Oddi manometry
(SOM) is recommended in the evaluation of sus-
pected Type II sphincter of Oddi dysfunction
(SOD2), though its utility is uncertain. Little is
known about the practice of expert endoscopists
in the United States regarding SOD2.
Methods: An anonymous electronic survey was
distributed to 128 expert biliary endoscopists
identified from U.S.advanced endoscopy training
programs.
Results: The response rate was 46.1% (59/128).
Only 55.6% received training in SOM, and 49.2%
currently perform SOM. For biliary SOD2, 33.3%
routinely obtain SOM, 33.3% perform empiric
sphincterotomy, and 26.3% perform single ses-
sion endoscopic ultrasound/endoscopic retro-
grade cholangiopancreatography (EUS/ERCP). In
contrast, an equal number (35.1%) favor SOM or
single session EUS/ERCP for suspected acute idio-
pathic recurrent pancreatitis, while 19.3% would

perform empiric sphincterotomy. Those who per-
form SOM believe it to be important in predicting
response to treatment compared with those who
do not (71.8% vs 23.1%, P=0.01). Yet only 51.7% of
this group performs SOM for suspected SOD2.
Most (78.6%) believe that<50% of patients report
improvement in symptoms after sphincterotomy.
Common reasons for not obtaining SOM included
unreliable results (50%), and procedure-related
risks (39.3%). Most (59.3%) believe SOD2 is at
least in part a functional disorder; only 3.7% felt
SOD is a legitimate disorder of the sphincter of
Oddi.
Conclusions: Our survey of U.S.expert endos-
copists suggests that SOM is not routinely per-
formed for SOD2 and concerns regarding its asso-
ciated risks and validity persist. Most endos-
copists believe SOD2 is at least in part a functional
disorder that will not respond to sphincterotomy
in the majority of cases.
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In light of the limited available evidence in this patient popula-
tion and the variety of management options, we sought to evalu-
ate the current attitudes and practices with regard to the utility
of SOM for suspected SOD2.To this end, we performed a survey
study of expert biliary endoscopists in the United States.

Materials and methods
!

Survey instrument
A 23-question survey was developed to assess the current prac-
tice of expert endoscopists with respect to SOD Type II. Content
validity was determined based on a review of relevant literature.
Face validity was assessed by detailed interviews with expert
biliary endoscopists at five tertiary care centers. The survey was
divided into three sections. The first nine questions assessed de-
mographics, training experience, and practice environment. The
second section included questions pertaining to preferred treat-
ment strategies of suspected biliary SOD2 and acute idiopathic
recurrent pancreatitis, attitudes with regard to both the utility
and risk associatedwith SOM, and attitudeswith regard to the di-
agnosis of SOD itself. The final section contained two additional
questions to assess the current state of SOM training in the Uni-
ted States (see Appendix).

Participants and survey distribution
An invitation to participate in the online survey study was deliv-
ered by electronic message to 128 pancreaticobiliary endos-
copists identified from advanced endoscopy training programs
in the United States listed in the ASGE directory. A second email
invitationwas then delivered 2weeks later tomaximize response
rates. Consent to participate was derived from voluntary comple-
tion of the survey. A direct Web link to the survey instrument
was provided. No personal identifying information was collected
and no incentive for survey completion was provided. Responses
were collected using an online survey tool (SurveyMonkey, Palo
Alto, California, United States).

Data management and statistical analysis
Categorical variables were expressed using percentages. The
standard χ2 test and Fisher’s exact test were used for comparisons
between groups. Results were calculated per question completed
independent of survey completion. All P tests were two-sided,
and a P value of<0.05 was considered statistically significant. Ap-
proval from the institutional review board of UCLA Medical Cen-
ter was obtained. Statistical analysis was performed using statis-
tical software JMP Pro 11 (SAS, Cary, North Carolina, United
States).

Results
!

Study population characteristics
In total, 59 of 128 (46.1%) subjects completed the survey. Most
respondents practice in a tertiary care facility (94.9%) and com-
pleted a third tier advanced endoscopy fellowship (71.2%),
though only 56.9% of respondents received training in SOM
(●" Table1). While the majority currently perform ERCP (94.9%)
and EUS (79.7%) in their practice, only 49.2% perform SOM. The
vast majority of respondents reported a typical caseload of three
or fewer cases of suspected SOD encountered per month. For
those who do not perform SOM (50.8%), SOM is readily available

either within their practice group (48.3%) or via outside referral
(34.5%).

Practice patterns
Despite the availability of SOM, an equivalent number of respon-
dents (33.3%) would perform empiric sphincterotomy versus
SOM for the management of suspected biliary SOD2 (●" Table2).
Moreover, an additional 26.3% would perform single session
EUS ± sphincterotomy based on EUS findings (duct dilation,
stones present) as their initial approach.
In contrast, an equal number of respondents (35.1%) would per-
form SOM or single session EUS/ERCP in the management of sus-
pected acute idiopathic recurrent pancreatitis. Only 19.3% would
perform empiric sphincterotomy in this situation. Notably, when
restricting analysis to those respondents who routinely perform
SOM, only 51.7% would do so as part of their endoscopic evalua-
tion for suspected biliary or pancreatic SOD2.

Attitudes and training
Most respondents (85.5%) believe that patients undergoing SOM
for suspected SOD2 will ultimately undergo sphincterotomy.
However, the vast majority feel that<50% of patients would re-
port improvement in symptoms. In addition, half of respondents
cite a lackof reliable results as the reason they do not obtain SOM,
while an additional 39.3% cite procedure-related risks (●" Fig.1).
Overall, endoscopists believe duct dilation (40.7%), enzyme ele-
vation (61%), and typical symptoms (50.1%) are “very important”
or “extremely important” in predicting response to treatment.
Interestingly, a wide disparity in the perceived importance of
SOM pressures was observed, with 37.7% of respondents believ-

Table 1 Respondent demographics.

Number of respondents 59

Years in practice (mean ± SD) 14.1 ± 9.85

Completed third tier fellowship, no. (%) 42 (71.2)

Currently perform ERCP, no. (%) 56 (94.9)

Currently perform EUS, no. (%) 47 (79.7)

Currently perform SOM, no. (%) 29 (49.2)

Availability of SOM, no. (%)

Yes, within practice group 14 (48.3)

Yes, outside practice group 10 (34.8)

No 5 (17.2)

Received training in SOM, no. (%) 33 (56.9)

Offer training in SOM, no. (%) 29 (55.6)

Believe trainees ‘rarely’ or ‘never’ request training in
SOM, no. (%) 32 (64)

ERCP, endoscopic retrograde cholangiopancreatography; EUS, endoscopic ultrasound;
SOM, sphincter of Oddi manometry.

Table 2 Preferred management strategy for suspected SOD Type II/acute
idiopathic recurrent pancreatitis.

Biliary

SOM, no. (%) 19 (33.3)

Empiric sphincterotomy, no. (%) 19 (33.3)

EUS/ERCP, no. (%) 15 (26.3)

Acute idiopathic recurrent pancreatitis

SOM, no. (%) 20 (35.1)

Empiric sphincterotomy, no. (%) 11 (19.3)

EUS/ERCP, no. (%) 20 (35.1)

ERCP, endoscopic retrograde cholangiopancreatography; EUS, endoscopic ultrasound;
SOM, sphincter of Oddi manometry.
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ing them to be “not important” or “not very important”, while an
equal percentage found them “very important” or “extremely im-
portant”. A significantly greater percentage of thosewho perform
SOM believe them “very important” or “extremely important”
compared with those who do not (71.8 vs 23.1%, P=0.01). No sig-
nificant difference was seen in the perceived value of duct dila-
tion, enzyme elevation or symptoms between these groups
(●" Table3).
Regarding the diagnosis of SOD2, half of respondents believe SOD
to be at least in part a functional gastrointestinal disorder, and
only 3.7% of those surveyed believe SOD to be a legitimate patho-
logic disorder of the sphincter of Oddi (●" Fig.2). Of the 52 re-
spondents who reported offering training in advanced endos-
copy, only 55.8% currently provide training in SOM. In addition,
these respondents report that 64% of trainees “rarely” or “never”
request training in SOM.

Procedural risks and adverse events
When discussing the procedure-specific risks of SOM with pa-
tients, most endoscopists quote a rate of complications of >15%.
Accordingly, 31% of respondents who perform SOM routinely ad-
mit patients following this procedure, and the majority (84.7%)
of all respondents will place pancreatic duct stents following
endoscopic intervention.

Discussion
!

This survey study of expert pancreaticobiliary endoscopists de-
monstrates substantial heterogeneity in the diagnostic approach
to suspected SOD2 in the United States. Despite the longstanding
recommendation for the use of SOM as suggested in the Milwau-
kee and Rome III guidelines, the majority of respondents do not
adhere to this protocol. Endoscopists are instead relying on either
empiric sphincterotomy or EUS-directed ERCP in lieu of SOM. The
reasons behind the varied approaches are multifactorial, though
our data provide some novel insight into the opinions and practi-
ces of this cohort.
It is evident that endoscopists remain skeptical regarding the uti-
lity of SOM and its impact on management decisions. This skepti-
cism is reflected in the beliefs held by half of respondents that the
data supplied by manometry is unreliable, and that most believe
that patients will ultimately undergo sphincterotomy regardless
of SOM results. Furthermore, as half of the respondents believe
SOD to be at least in part a functional disorder, these endos-
copists may opt to avoid this diagnostic test. Indeed such uncer-
tainty regarding the role of SOM in suspected SOD has been well
documented in the existing literature, with SOM failing to consis-

tently predict response to sphincterotomy across three random-
ized trials and several cohort studies [4–6,13].
Our results also demonstrate that those who perform SOM place
significantly greater importance on SOM data in predicting
symptom response to sphincterotomy than those who do not.
However, it is notable that only approximately half of those who
perform SOMwould actually use the procedure in the evaluation
of SOD2.Whether these physicians perform single session EUS/
ERCP or empiric sphincterotomy in this situation was not asses-
sed, though the apparent disparity between belief and clinical
practice emphasizes the uncertain role of SOM in this situation.
While it is evident that an elevated risk of pancreatitis is associat-
ed with performance of ERCP in patients with SOD, it is increas-
ingly recognized that this risk exists irrespective of the proce-
dures performed, including SOM [13–16]. Despite this evidence
to the contrary, nearly 40% of endoscopists surveyed continue to
avoid SOM due to perceived procedure-specific risk. This sug-
gests a persistent bias against SOM-related risks, even amongst
expert U.S.endoscopists at tertiary care facilities, and may ex-
plain the frequent use of EUS as an alternative diagnostic test.

Cost Procedure-
related risk

Lack of
reliable results

Lack of
availability

Unfamiliarity 
with

I routinely 
obtain SOM

Pe
rc

en
t

50
45
40
35
30
25
20
15

5
0

Fig.1 What are your reasons for not obtaining
SOM?*
*Respondents may select more than one response.
SOM: sphincter of Oddi manometry.

Table 3 Variables believed to be ‘important’ or ‘extremely important’ in
predicting response to treatment.

Variable Perform SOM,

no.(%)

Do not perform

SOM, no. (%)

P value

Duct dilation 11 (41) 13 (48.1) 0.483*

Enzyme elevation 18 (66.7) 18 (66.7) 1*

Symptoms 17 (62) 14 (51.9) 0.65*

SOM pressure 14 (71.8) 6 (23.1) 0.01*

SOM, sphincter of Oddi manometry.
* Fisher’s Exact Test.

A legitimate pathologic 
disease process of the SOD

A disease process with 
unclear pathologic 
mechanisms

A syndrome encompassing 
mechanical dysfunction of 
the SOD & a functional 
disorder

A manifestation of a 
functional gastrointestinal 
disorder

Not an organic disease

4% 4%

42 %

39%

11%

Fig.2 Which best describes your opinion regarding SOD2?
SOD: sphincter of Oddi dysfunction.
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Unsurprisingly, these perceived limitations of SOM are reflected
in current advanced endoscopy training as only approximately
half of surveyed expert endoscopists have received training in
SOM and currently offer training in this procedure. Furthermore,
as most find that trainees do not actively seek training in this
technique, it is plausible that dissemination of this procedure
will decline in the United States in the near future, further limit-
ing its applicability in clinical practice.
This study has limitations inherent to survey-based investiga-
tions, including recall and selection bias. While an anonymous
survey will mitigate reporting bias associated with voluntary re-
porting of outcomes, this remains a possible limitation. As this in-
vestigation was directed towards U.S.expert pancreaticobiliary
endoscopists at tertiary care facilities, our results may not be gen-
eralizable to the endoscopic community at large. However, as the
use of SOM is generally limited to referral centers, we sought to
specifically capture the practices of this physician group.
In conclusion, despite previous recommendations for the use of
SOM in the evaluation of SOD2, our study suggests that SOM is
not routinely performed in clinical practice, as many experts
question its validity and continue to harbor reservations with re-
gard to the associated risks of the test itself. Given the current dis-
parity in practice patterns, reliance on EUS-directed ERCP, and
lack of high quality evidence to guide management of suspected
SOD2, further prospective studies delineating the optimal evalu-
ation and management of this controversial diagnosis are need-
ed.

Competing interests: None
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Appendix
!

1.What is the setting of your practice?

□ Tertiary referral center

□Multispeciality Group

□ HMO

□ Solo Practice

2.Where did you receive your gastroenterology fellowship
training?
Program Name: _________________________
City, State: ____________________________

3. If applicable, where did you receive your third tier (4th year)
advanced endoscopy fellowship
Program Name: _______________________
City, State: ____________________________

4.Please check all that apply to your training:
If yes, number of procedures

□ Training in EUS during 3-year fellowship _____

□ Training in EUS during dedicated 4th year _____

□ Training in ERCP during 3-year fellowship _____

□ Training in ERCP during dedicated 4th year _____

□ Training in sphincter of Oddi manometry _____

5.How many years have you been in practice _____

6.Please check all that apply to your current practice:

□ I perform EUS

□ I perform ERCP

□ I perform sphincter of Oddi manometry (SOM)

□ None of the above

7. If you perform ERCP, on average, how many ERCP’s do you
perform per year?

□ I do not perform ERCP

□ 0–100

□ 101–250

□ 251–500

□ 501–1000

□ >1000

8.On average, how many patients with suspected sphincter of
Oddi dysfunction (SOD) do you evaluate per month?

□ 0–3

□ 4–7

□ 8–12

□ 12+

9. If you do not perform ERCP, is sphincter of Oddi manometry
(SOM) readily accessible for the diagnostic work up of
patients with suspected SOD?

□ Yes, within my practice group

□ Yes, outside referral

□ No

10.What is your typical practice in evaluating cases of suspected
TYPE II BILIARY SOD?

□ Refer Patient

□ ERCP with Sphincter of Oddi Manometry ± subsequent
endotherapy as indicated

□ Empiric sphincterotomy

□ EUS ± ERCP with biliary sphincterotomy based on EUS
findings (duct dilation, stones, etc.)

11.What is your typical practice in evaluating cases of suspected
TYPE II PANCREATIC SOD?

□ Refer Patient

□ ERCP with Sphincter of Oddi Manometry ± subsequent
endotherapy as indicated

□ Empiric sphincterotomy

□ EUS ± ERCP with biliary sphincterotomy based on EUS
findings (duct dilation, stones, etc.)

12.What is your quoted rate of complications when discussing
SOM with patients?

□ 0–5%

□ 6–10%

□ 11–15%

□ 16–20%

□ >20%

13. In your practice do you (Check all that apply):

□ Routinely admit patients after SOM

□ Routinely admit patients after ERCP with sphincterotomy

□ I do not routinely admit patients after SOM or ERCP with
sphincterotomy

14.Do you routinely place pancreatic duct stents following ERCP
in patients with suspected SOD? (Check all that apply):

□ Yes, after biliary SOM

□ Yes, after pancreatic SOM

□ Yes, after ERCP with biliary sphincterotomy

□ Yes, after ERCP with pancreatic sphincterotomy

□ No, I do not routinely place pancreatic duct stents after
SOM or sphincterotomy

15. In your opinion, what percentage of patients with suspected
biliary or pancreatic type II SOD ultimately undergo sphinc-
terotomy following SOM?

□ 0–25%

□ 26–50%

□ 51–75%

□ 76–100%

16. In your opinion, what percentage of patients report a subjec-
tive improvement of symptoms after biliary sphincterotomy
for treatment of biliary SOD type 2?

□ 0–25%

□ 26–50%

□ 51–75%

□ 76–100%

17. In your opinion, what percentage of patients report a subjec-
tive improvement of symptoms after pancreatic sphincterot-
omy for treatment of pancreatic SOD type 2?

□ 0–25%

□ 26–50%

□ 51–75%

□ 76–100%
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18. If you do not routinely obtain SOM in the evaluation of
suspected SOD2, what are your reasons? (check all that
apply):

□ Cost

□ Procedure-related risks (Post-ERCP Pancreatitis)

□ Lack of reliable results (false positive and false negative
results)

□ Lack of availability

□ Unfamiliarity with the procedure

19.How important are each of the following in predicting
response to treatment of SOD type 2?
Duct dilation
Extremely Important
Very Important
Somewhat Important
Not Very Important
Not Important

Enzyme elevation
Extremely Important
Very Important
Somewhat Important
Not Very Important
Not Important

History (symptoms)
Extremely Important
Very Important
Somewhat Important
Not Very Important
Not Important

SOM pressures
Extremely Important
Very Important
Somewhat Important
Not Very Important
Not Important

For the following case presentation, please choose your next step
in management:

20.A 45-year-old otherwise healthy woman presents with inter-
mittent right upper quadrant pain exacerbated by fatty meals,
normal serum liver and pancreatic enzyme levels, and a
dilated common bile duct of 14mm and normal gallbladder
on trans-abdominal ultrasound.

□ Perform ERCP with biliary sphincterotomy

□ Perform single session EUS ± ERCP with biliary sphincter-
otomy if EUS corroborates duct dilation

□ Perform ERCP with SOM and possible sphincterotomy as
dictated by manometry

□ Obtain MRCP and if abnormal, perform ERCP with sphinc-
terotomy

□ Trial of anti-spasmodics

21.Which best describes your opinion regarding sphincter of
Oddi dysfunction?

□ A manifestation of a functional gastrointestinal disorder

□ A controversial disease process with unclear pathologic
mechanisms

□ A syndrome encompassing mechanical dysfunction of the
sphincter of Oddi as well as a functional GI disorder

□ A legitimate disease process with unclear pathologic
mechanisms

□ Not an organic disease

22.Do you offer training in SOM to advanced endoscopy fellows?

□ Yes

□ No

23.How often to advanced endoscopy fellows request training in
SOM?
Never Rarely Sometimes Often Always
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