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BACKGROUND: Hepatopancreatobiliary (HPB) Fellowship training in the Americas consists
of 3 distinctive routes with variable curricula: Surgical Oncology Fellowship via the Society of
Surgical Oncology (SSO), Abdominal Transplant Surgery Fellowship via the American Society
of Transplant Surgeons (ASTS), and HPB Fellowship via the Americas Hepato-Pancreato-Biliary
Association (AHPBA). Our objective was to establish a pan-American consensus among HPB
surgeons, surgical oncologists, abdominal transplant surgeons, and general surgery residency
program directors (GSPDs) on a core knowledge curriculum for HPB fellowship, and to identify
topics appropriate for general surgery residency and subspecialty beyond HPB fellowship.

STUDY DESIGN: A 3-round modified Delphi process was used. Baseline statements were
developed by the Education and Training Committee of the AHPBA, in collaboration with
representatives of the SSO, ASTS, and GSPDs. The expert panel, consisting of members of the 3
societies together with GSPDs, rated the statements on a 5-point Likert scale and suggested editing
or adding new statements. A statement was included in the final curriculum when Cronbach’s
alpha value was = 0.8 and = 80% of the panel agreed on inclusion.

RESULTS: The response rate was 100% for the first round, and 98% for the second and third
rounds. Eighty-nine of 138 proposed statements were included in the final HPB fellowship
curriculum. Curricula for general surgery residency and subspecialty beyond HPB fellowship
included 50 and 29 statements, respectively.

CONCLUSIONS: A multinational consensus on core knowledge for an HPB fellowship
curriculum was achieved via the modified Delphi method. This core curriculum may be used
to standardize HPB fellowship training across different pathways in the Americas.

Hepatopancreatobiliary (HPB) surgery is a technically complex subspecialty for which
various training pathways result in different practice patterns. Although additional training
beyond general surgery residency is a uniformly agreed upon requirement for HPB
practice, there are multiple options for fellowship training in HPB surgery. Currently,
advanced HPB surgical training in the Americas is offered through 3 distinct tracks:
Surgical Oncology Fellowship (Society of Surgical Oncology, SSO), Abdominal Transplant
Surgery Fellowship (American Society of Transplant Surgeons, ASTS), and Hepato-
Pancreato-Biliary Fellowship (Americas Hepato-Pancreato-Biliary Association, AHPBA).
Each of these programs offers unique training curricula, which result in variable graduate
knowledge and experiences in index operations. Although this diverse training supports the
development of a more flexible surgical workforce, it is crucial to ensure that graduating
trainees are adequately and uniformly prepared for successful and safe practice.

Although the perceived deficits in training vary among graduates from different fellowships,
there is a clear desire among leaders in the SSO, ASTS, and AHPBA to establish
appropriately robust and transparent metrics for graduating fellows across all HPB training
pathways.! The development of minimum common standards for HPB surgical training
across fellowships would ideally decrease the currently observed variability in training.
Further collaboration is critical to facilitate the consistent training of qualified HPB
surgeons.

The Delphi method has been used to achieve consensus among experts in various areas of
surgical education.23 Recently, a 3-round, modified Delphi technique was used to determine
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key components of a hepatobiliary surgery curriculum for general surgery residents.? Delphi
consensus methodology is a process in which a research question is answered by gathering
expert opinions in a blinded, structured, and interactive manner through multiple rounds to
reach collective agreement.# The premise is to enhance individual independent judgment
through collective intelligence. In most cases, 2 to 3 rounds of expert surveys are sufficient
to reach a consensus.®

In this study, we aimed to establish a national consensus among HPB surgeons, surgical
oncologists, abdominal transplant surgeons, HPB fellows, and attending surgeons serving as
general surgery residency program directors (GSPDs) on a knowledge curriculum for HPB
fellowship using the modified Delphi method. Our goal was to identify the core components
that should serve as a standardized base curriculum across all HPB fellowship training
pathways in the Americas. This curriculum could then be divided into modules for easy
application across the various fellowship pathways. Our goal is for this new curriculum to
reflect the daily practice of HPB surgeons, thereby ensuring quality and consistency in their
training.

METHODS
Study design

This study was approved by the Institutional Review Board at the University of California,
San Francisco (IRB study number 20-31912). The Delphi methodology was employed using
online surveys, with the aim of reaching consensus on a core knowledge curriculum for HPB
fellowship training.

In the conventional Delphi method, first-round statements are defined by the expert panel.
In this study, however, we used the modified Delphi technique by developing baseline
statements by merging and adopting the learning objectives of the HPB Surgery Curriculum
for HPB Surgery Fellowship (provided by the Fellowship Council and the AHPBA), the
Surgical Oncology Fellowship Curriculum (based on the Surgical Council on Resident
Education [SCORE] General Surgery Curriculum), and the National Transplant Curriculum
(provided by ASTS) (Fig.1).6- To carry out this process, the Education and Training
Committee of AHPBA formed a taskforce consisting of AHPBA members with diverse
background to include 1 SSO program faculty, 1 ASTS program faculty, 1 AHPBA
fellowship faculty, and 1 recent fellow. Also, 1 GSPD with extensive experience in
developing entrusted professional activities, and 2 surgical education researchers were
included in the taskforce. The members of this taskforce did not participate in the Delphi
rounds.

The learning objectives were divided into 7 domains: Liver, Gallbladder, and Biliary
System; Pancreas, Duodenum, and Spleen; Transplantation; Imaging; Oncology; Trauma;
and Cognitive Elements of Psychomotor Tasks.

Expert panel recruitment

Similar numbers of expert attending surgeons from SSO, ASTS, and AHPBA, were selected
via purposive sampling based on their wealth of experience in HPB and transplant surgery,
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as well as their contributions to fellowship training demonstrated by their current or past
status of fellowship program director or assistant program director. All invited surgeons

had to be actively working as faculty in 1 of the 3 fellowship programs, and preferably

be active in education of fellows. The aim was to have a diverse group in terms of region
(from Canada, Mexico, and the US), sex, setting of practice (academic, private medical
centers), and to include both junior and senior attendings. For validation purposes, GSPDs
and current surgical oncology, abdominal transplant, and HPB fellows were also invited

to participate. The GSPDs were selected among those who are involved in the national
entrusted professional activities with respect to curricula redesign. Participation in the study
was voluntary, and the identity of the participants remained anonymized.

There is no consensus on Delphi panel size. However, a minimum of 10 panelists

for homogeneous groups and 30 panelists for heterogeneous groups have been
recommended.19-12 Consequently, we aimed to recruit a diverse panel of 50 surgeons (10
panelists from each group) as described above.

Definition of consensus

A previous consensus was defined when the following 2 conditions were met after a
minimum of 3 Delphi rounds: Cronbach’s alpha value of greater than 0.8 and percentage of
panel agreement: 80% or more of panelists agree or strongly agree on each statement. These
are reliable indicators of consensus frequently used in previous Delphi studies.13-16

Delphi survey rounds

The surveys for each Delphi round were distributed via an online questionnaire (Qualtrics).
For each round of surveys, the panel was given 2 weeks to respond. Nonresponders received
additional reminders and were allowed up to 4 weeks to respond. The questionnaires were
prospectively validated to prevent missing data.

The first survey included 138 statements. Participants were asked to choose if the
statements represented appropriate learning objectives for residency, fellowship, or further
sub-specialized training beyond the fellowship level. Boxes for free text were included in
the survey to encourage any comments or suggestions for editing the statements and/or
proposing additional items. After each round, the percentages of agreement were collected
and reported to participants anonymously in the next round.

After the first round, statements that had 80% or greater consensus as “appropriate at the
residency level” were excluded from the second-round survey and included in the residency
curriculum. The remaining statements were then modified, and additional statements were
added based on the comments received during the first round. For the second round, the
panelists were asked to rate their degree of agreement on whether each curriculum statement
should be included in the HPB fellowship curriculum on a 5-point Likert scale (strongly
disagree [1] to strongly agree [5]). Statements with = 80% agreement (somewhat agree

[4] and strongly agree [5]) were included in the proposed fellowship curriculum for the
third-round survey. Statements that had 70% to 80% agreement within the entire panel, but
which had statistically significant disagreement from GSPDs, were considered appropriate
for both curricula for general surgery residency and HPB fellowship. Statements with <70%
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agreement were either included in the residency curriculum or considered to be appropriate
for further subspecialized training beyond fellowship based on the comments received from
the panel.

The third and final round of the survey comprised the proposed curriculum based on the
results of the first and second rounds. The panelists were asked to indicate whether they
agreed or disagreed that the entire group of curriculum statements under each of the 7
domains was appropriate for HPB fellowship training.

Statistical analysis

RESULTS

Panel

Cronbach’s alpha was used to determine internal consistency in the first and second rounds.
A Cronbach’s alpha value >0.7 is indicative of an acceptable level of reliability, while a
value >0.9 is considered to represent excellent reliability.1”

Data were analyzed using nonparametric tests. The Kruskal-Wallis test was used to
determine rating differences among the 5 subgroups of panelists (AHPBA surgeons,

SSO surgeons, ASTS surgeons, GSPDs, and surgical fellows). Levene’s test was used to
evaluate whether the homogeneity distribution of variance in each group was the same. The
Bonferroni significant difference test was used post-hoc when the groups were determined
to be homogeneous by Levene’s test, whereas the Games-Howell test was used when the
groups were heterogeneous. The Wilcoxon rank-sum test was used to compare 1 group to
cumulative data from all 4 other groups. A 2-sided alpha of 0.05 was used to determine
statistical significance for all analyses. Data analysis was performed using SPSS version 27
(IBM).

Out of a total of 60 invitations (12 surgeons from each group), 49 (82%) agreed to
participate in this study, of which 41 were attending surgeons and 8 were fellows (Table
1). The study was performed from August 2020 to February 2021.

First-round survey

The response rate was 100% for the first round with excellent internal consistency
(Cronbach’s alpha = 0.98). Of the 138 statements in the first round, 33 were deemed
appropriate for residency curriculum and were excluded. Fourteen statements were modified,
2 were merged to avoid redundancy, and 18 new items were added to the second-round
survey, resulting in a total of 122 statements for the second Delphi round (Fig. 1).

Second-round survey

All participants who completed the first round were invited to participate in the second.
Forty of the 41 attending surgeons (98%) and all fellows (100%, n = 8) completed the
second round survey with excellent internal consistency (Cronbach’s alpha = 0.98). Of the
122 statements in the second survey, 34 were excluded and 1 new statement was added,
resulting in a total of 89 statements in the third-round survey (Table 2). The excluded
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statements were added to either general surgery residency or subspecialty curriculum. After
the first 2 rounds, 50 statements were determined to be appropriate for general surgery
residency (Table 3), and 29 for further subspecialized interests beyond HPB fellowship
(Table 4). Eleven statements were included in both the general surgery residency and HPB
fellowship curricula because both GSPDs and fellowship experts felt the topics should be
covered (Tables 2, 3).

The majority of statements chosen for the third-round survey received homogeneous
responses from the 5 panelist subgroups (AHPBA surgeons, SSO surgeons, ASTS surgeons,
GSPDs, and surgical fellows) (88%, n = 79/89). Of the 10 statements with heterogeneous
responses, only 1, “Bile duct injury (advanced considerations): Role for transplant after bile
duct injury,” was answered differently between the groups. However, this statement still
achieved consensus, as the variation was only whether the respondent agreed “somewhat” or
“strongly.”

Of the 5 subgroups, responses from GSPDs differed the most. However, their responses were
significantly different from all others for only a minority of statements (33%, n = 29/89).
There were no significant differences in the survey responses from surgical fellows.

Third-round survey

All participants (n = 49) who completed the first round were invited to participate in the
third. Forty of 41 attending surgeons (98%) and all fellows (100%, n = 8) completed the
survey. Agreement was excellent. The majority of domains were in the 100t percentile, with
the exception of Transplantation (94! percentile) and Imaging (98! percentile) (Fig. 2).

DISCUSSION

Using Delphi consensus methodology with a panel of nationally recognized HPB experts,
we identified components of a core knowledge curriculum that could be used to create a
framework for the standardization of advanced HPB training. While the primary objective
was to achieve consensus among experts in HPB surgery, we included GSPDs and HPB
fellows because we expected their insight would be equally valuable. Given that we were
able to identify a number of statements more appropriate for general surgery residency than
for HPB fellowship, perspectives of GSPDs were immensely beneficial.

Overall, there was excellent internal consistency in each round of review, indicating a

high level of consensus on the fundamental components of an advanced HPB fellowship
curriculum. Although each fellowship program offers valuable distinctive features in
training, this framework outlines the essential knowledge skillset for advanced HPB
surgical practice. Such standardized curricula have been associated with improved patient
outcomes and decreased complication rates.18-20 Given the complexity of HPB pathology
and its surgical management, a standardized curriculum of advanced training in the various
fellowship programs that provide HPB training is imperative to produce adequately trained
surgeons.
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Internal consensus across 7 diverse domains was excellent (Cronbach’s alpha = 0.98) in the
first and second rounds of surveys among participants from all 5 participating groups. Given
the heterogeneity of the survey respondents, who represented fellowship directors from 3
societies as well as GSPDs and fellows, a consensus of 80% in selecting statements for the
third round of surveys was also considered to meet a high threshold.

The excellent agreement between fellows and fellowship directors, without significant
differences, indicated that both trainees and mentors shared similar viewpoints on the
curriculum and reflected its strength. When there were significant differences in the opinions
of GSPDs and fellowship directors (in response to 33% of statements selected for the third
round), we considered the item to be appropriate for both general surgery residency and
HPB fellowship curricula. By doing so, we sought to address the perceived deficit of HPB
training at the residency level as well as concerns among GSPDs regarding the negative
effects of sub-specialization on general surgery training.

There is growing concern that residents who do not choose to pursue fellowship may be
unprepared for general practice.1%-20 Furthermore, this discrepancy between what GSPDs
and HPB attendings consider appropriate for general surgery residency may partially explain
why some fellows are thought to be inadequately prepared for fellowship.21:22 The opinions
of GSPDs on the subject provided invaluable insights. Whether these topics are covered in
general surgery residency or not, ensuring qualified HPB surgeons remains the responsibility
of the fellowship program.

Although there was high consensus overall in the Liver, Gallbladder, and Biliary System
domain (with 32 statements achieving 81% to100% consensus), 2 topics relating to
gallbladder disease and subtotal cholecystectomy had lower consensus (75% to 77%)

and, as such, were included in both curricula. Of the 16 consensus statements in the
Pancreas, Duodenum, and Spleen domain, only 1 achieved < 80% consensus. Whereas
86% of HPB attendings thought understanding the indications for interventional radiology
(IR) management of chronic pancreatitis was appropriate for the fellowship level, only
63% of GSPDs agreed. Although patients with chronic pancreatitis are often attended by
general surgery residents via supportive or IR management, surgical management of chronic
pancreatitis is more appropriate for fellowship training.23:24 Therefore, the low consensus
may have stemmed from the difference between surgical and IR management.

The technical aspects of liver transplantation were thought to be appropriate at the
fellowship level, whereas the management of pre-liver transplant patients was included

in both curricula. GSPDs believed management of patients listed for transplant should

be covered at the residency level because patients awaiting liver transplantation are often
managed at rural hospitals without HPB subspecialty access.25 Several statements within the
transplant domain were considered to be beyond the scope of a typical HPB fellowship and
were, instead, thought to be better suited for advanced abdominal transplantation training.
These statements included advanced vascular and biliary reconstruction at the time of
transplant, organ procurement from brain-dead and donation-after-cardiac-death donors, and
pediatric liver transplant. Abdominal transplantation fellowship programs accredited through
the ASTS in the US and Canada incorporate this highly specialized training, and it is clear
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that transplantation training will continue to incorporate objectives beyond a standardized
HPB fellowship curriculum.

Within the trauma/bile duct injury domain, there was unanimous consensus on the
importance of “advanced considerations for bile duct injuries.” However, the management of
liver and pancreatic trauma had lower consensus. GSPD and fellowship directors disagreed
about whether advanced technical considerations for liver trauma—such as selective vessel
ligation, vascular exclusion, and the use of advanced hemostatic agents—should be included
in general surgery residency training or HPB-focused fellowship training. Similarly, there
was disagreement as to whether principles of management of pancreatic trauma should be

a standard component of general surgery training or reserved for fellowship training. These
statements were included in the curricula of both tracts. The lack of consensus may have
originated from the fact that traumatic management of liver and biliary system is often
considered to be a responsibility of Acute Care Surgery fellowship. While this is true, HPB
surgeons are required to learn some basic concepts of how to manage liver and bile duct
trauma.

There was less discrepancy among the responses for the other domains. Specifically, the
ability to lead a multidisciplinary tumor board conference was suggested as a new statement
after the second-round survey by several panelists, and its importance was confirmed in
the third round. This correlates with a previous finding in which surveyed fellowship
directors expressed a desire for stronger patient ownership demonstrated by fellows.1
Within the Imaging domain, the panelists agreed that a basic understanding of imaging
modalities was appropriate in residency. In contrast, indications for various intraoperative
imaging modalities and their technical considerations were felt to be more appropriate at
the fellowship level. Within the Oncology domain, the panel agreed that the appropriate
management of cancer patients includes end-of-life and palliative care. Finally, within
the Psychomotor domain, the importance of mastering global care for patients was again
emphasized: technical mastery, anesthetic considerations, and operative set-up were all
deemed important in fellowship.

We acknowledge that some topics we included in the core HPB fellowship curriculum may
be taught in general surgery residency programs when HPB surgeons are involved in training
residents. This is beneficial for general surgery residents, especially for those who are not
pursuing HPB fellowships. Our goal is not to deter this practice but rather, to recognize

the variability of general surgery residency training and to ensure that every fellow in HPB
fellowship programs is proficient in every topic in the core curriculum.

This study is limited by the nature of the Delphi methodology, which has the potential to
introduce selection bias.26 We attempted to minimize this risk by selecting a similar number
of panelists from all 3 societies and GSPDs from diverse practice settings, and by recruiting
more panelists comparing to previous studies with heterogeneous panel0-12 For those topics
in which fellowship directors and GSPDs disagreed over the respective responsibility of
residency or fellowship training, we resolved this issue by including them in both curricula.
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Our study is relevant for other surgical specialties as well because the same methodology
can be used across all surgical disciplines, not only to establish a core curriculum but also to
review and update existing curricula in order to stay up-to-date by gathering expert opinions.

Future directions

The next step is to implement the core curriculum effectively. In order to do so, first, we
need to identify the best modality of teaching based on the content and complexity of each
curriculum topic. A subcommittee under the Education and Training Committee of AHPBA
already has begun to tackle this process by conducting a stepwise study for each curriculum
topic. Both in-person and virtual tools such as live talks, webinars, North American HPB
grand rounds, and myHPB, provided by International Hepato-Pancreato-Biliary Association
(IHPBA), are being considered.2”28 Some of the contents will be maintained as local
responsibility.

Once the ideal modality is decided, we need to find appropriate resources and share them
via a central website for the educators and the fellows. The website will share a list of
available visiting speakers or links to virtual resources under each topic. The resources
should be marked for appropriate time for review and update to ensure that the information
stay current and relevant.

Each fellowship can use modular training based on the core curriculum as well in order

to fill in gaps for trainees and capitalize on the expertise of individual programs. In

fact, some programs already do this; surgical oncology fellows at MD Anderson Cancer
Center (Houston, TX) rotate at Houston Methodist Hospital (Houston, TX) to broaden

their abdominal transplantation experience, whereas general surgery residents at Houston
Methodist Hospital rotate at MD Anderson Cancer Center to enhance their surgical oncology
experience. This tactic will not only benefit the programs by preventing replication of work,
but will also enable all fellows from 3 different tracts of HPB fellowship programs to reach a
better baseline and cover all the curriculum.

Lastly, the core curriculum can be used for assessments in the future. The current HPB
curriculum has a greater degree of freedom since there is no certifying board examination
to become an HPB surgeon. However, implementation of a standardized core curriculum
can be the first step in unifying requirements for the field. Then, appropriate assessments
or examinations based on the core curriculum should be developed not only to evaluate the
trainees, but also to validate the core curriculum and success of its implementation.

CONCLUSIONS

We have developed a core curriculum for HPB fellowship training using the Delphi
consensus methodology. In addition to underlining the core topics needed for fellowship-
level training, we identified topics that should be added to general surgery residency
training, expanding the current HPB curriculum for residents. We also identified topics
that may be beyond the scope of general HPB fellowship, highlighting areas in which each
individual fellowship can provide unique expertise for its trainees. Implementation of this
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curriculum could bridge the gaps in core knowledge differences that stem from different
fellowship tracks.
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MD (Department of Surgery, Mayo Clinic College of Medicine, Rochester, MN), Marcos

E Pozo, MD (Department of Surgery, Northwestern Memorial Hospital, Northwestern
University Feinberg School of Medicine, Chicago, IL), Edgardo S Salcedo, MD, FACS
(Department of Surgery, University of California Davis, Sacramento, CA), George A Sarosi
Jr, MD, FACS (Department of Surgery, University of Florida Health, 1600 SW Archer Ave,
PO Box 100109, Gainesville, FL), Kevin C Soares, MD (Department of Surgery, Memorial
Sloan Kettering Cancer Center, New York, NY), Christopher J Sonnenday, MD, MHS,
FACS (Department of Surgery, Section of Trasnplantation, University of Michigan, Ann
Arbor, MI), Shareef Syed, MD, FACS (Department of Surgery, University of California San
Francisco, San Francisco, CA), Tsuyoshi Todo, MD, FACS (Department of Surgery, Cedars-
Sinai Medical Center, Los Angeles, CA), Susan Tsai, MD, FACS (Division of Surgical
Oncology, Medical College of Wisconsin, Milwaukee, WI), Ching-Wei D Tzeng, MD,
FACS (Department of Surgical Oncology, University of Texas MD Anderson Cancer Center,
Houston, TX), Brendan C Visser, MD, FACS (Division of Hepatobiliary and Pancreatic
Surgery, Department of Surgery, Stanford University, Stanford, CA), Susanne G Warner,
MD, FACS (Department of Surgery, City of Hope National Medical Center, Duarte, CA),
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Abbreviations and Acronyms

AHPBA Americas Hepato-Pancreato-Biliary Association
ASTA American Society of Transplant Surgeons
GSPD general surgery residency program directors
HPB hepatobiliary
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Summary of the Delphi process.

JAm Coll Surg. Author manuscript; available in PMC 2022 September 01.



1duosnuely Joyiny 1duosnuey Joyiny

1duosnuepy Joyiny

1duosnue Joyiny

Park et al. Page 15
0% 20% 40% 60% 80% 100%

1. Liver, Gallbladder, Biliary System

2. Pancreas, Duodenum, Spleen

3. Transplantation

4. Imaging

5. Oncology

6. Trauma

7. Cognitive Elements of Psychomotor Tasks

Figure2.
Agreement consensus percentiles on the final round of survey by domain.
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Panelist Societal Affiliation

Table 1.

Number (% of all participants)

Panelists First round

Second and third rounds

Attending surgeons

SSO 9 (18) 9(19)
ASTS 9 (18) 8(17)
AHPBA 12 (25) 12 (25)
GSPD 11 (23) 11 (23)
Fellows
SsO 2(4) 2(4)
ASTS 3(6) 3(6)
AHPBA 3(6) 3(6)
Total 49 48

Page 16

AHPBA, Americas Hepato-Pancreato-Biliary Association; ASTS, American Society of Transplant Surgeons; GSPD, general surgery program

directors; SSO, Society of Surgical Oncology.
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