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CENTRAL MESSAGE

Thoracic Surgery Milestones 2.0
are being developed to
strengthen resident assessment
and training.

See Commentaries on pages 1405 and 1406.
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In 1999, the American Board of Medical Specialties and
Accreditation Commission for Graduate Medical Educa-
tion (ACGME) jointly approved 6 core competencies
aimed at providing a framework for developmental areas
important for physicians in training. These were later
launched as part of the Outcomes Project in 2001.2 The
aim of this joint project was to improve the quality of grad-
uate medical education through the avoidance of overspe-
cialization while providing key developmental areas
relevant to all specialties. The competencies include pa-
tient care and procedural skills, medical knowledge, pro-
fessionalism, systems-based practice, interpersonal and
communication skills, and practice-based learning and
improvement.3,4

However, when first introduced, programs struggled
with overall implementation of the competencies into indi-
vidual training pathways and their application to different
specialties. Many were unsure how to appropriately inte-
grate the competencies into already-used evaluation
models. In 2009, the ACGME introduced Milestones as
part of the Next Accreditation System.5 To build on the
initial competencies, subcompetencies were selected ad-
dressing a specific disease or discipline specific element.
Milestones were developed as individual elements for
each subcompetency. These milestones included a trajec-
tory for a trainee to follow throughout their growth, with
specific examples for the trainee’s specialty. The expecta-
tion was that programs would identify and implement a va-
riety of tools to assess their trainee’s progress in acquiring
these milestones. The actual tools used were left to the
discretion of the programs. Twice each year, programs
were required to report to the ACGME the progress their
trainees were making in achieving their milestones. The
ACGME is now in the process of updating the milestones
as part of the Milestones 2.0 project. Thoracic Surgery is
among the first subspecialty groups to near completion of
the process. In the following, we describe the foundation
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for this work with the history of the initial milestone devel-
opment and ongoing work for Milestones 2.0.

HISTORYOF THORACIC SURGERYMILESTONES
1.0
Aworking group was formed in January of 2012 by the

American Board of Thoracic Surgery (ABTS) and
ACGME.6 It was widely accepted that due to recent
changes in curriculum and training of cardiothoracic sur-
gery residents, Milestone development was coming at an
opportune time. The initial working group was made up
of academic thoracic surgeons with specific interest in resi-
dent education. Initially chaired by Dr Carolyn Reed, this
group represented all areas of adult cardiac, general
thoracic, and congenital heart surgery. An advisory group
was created to oversee the working group’s progress and
had representative leaders from the ABTS, ACGME, and
Thoracic Surgery Resident Association.
The initial charge of the working group was to design

Thoracic Surgery Milestones that could be used to evaluate
traditional 2 and 3 year training programs, 4/3 training
models, and also the new 6-year integrated residency pro-
grams. Throughout 2012, the milestones were developed
through conference calls and several in person meetings
at the ACGME headquarters in Chicago.
Integrating Milestone competencies with the ABTS cur-

riculum, the working group chose to categorize the Medical
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Knowledge and Patient Care/Technical Skills competencies
into organ systems. This aligned with the diverse knowl-
edge and skill sets required for the varied aspects of cardio-
thoracic surgery training. In total, 25 milestones were
developed.7 The completed Thoracic Surgery Milestones
were first presented to the Thoracic Surgery Directors Asso-
ciation at the Society of Thoracic Surgeons and American
Association of Thoracic Surgeons meetings in 2013.

Beta-testing of the Milestones began in 2013 at selected
thoracic surgery programs. Overall, the Milestones were
well received and pilot programs felt that there was appro-
priate discriminatory ability of Milestone progression to
identify competency needed for the completion of training.
While it was expected that graduating trainees reached level
4 of 5 for all milestones, thesewere meant to be used only as
a reporting tool rather than summative assessment involved
in credentialing or certification. It was left to the discretion
of the individual programs to determine how to assess and
rate each resident, and the subsequent scores would not spe-
cifically be used for promotion or graduation criteria. The
milestones were rolled out nation-wide to all programs dur-
ing the 2014 to 2015 academic cycle. During the develop-
ment of the Milestones, the ACGME had committed to a
review and revision process for 3 to 5 years after implemen-
tation.8 Version 1.0 was meant to be an implementation, and
not the final product.
VARIABILITYAMONGTHE SPECIALTY SPECIFIC
SUBCOMPETENCIES AND MOTIVATION FOR
HARMONIZED MILESTONES

Although the Milestones were initially created as an
adjunct to the ACGME Competencies, the resulting
specialty-specific milestones led to substantial variability
between specialties. This was evident both with respect to
content as well as how the development progression was op-
erationalized across milestone levels.9 At the 2nd ACGME
Milestones Summit in December of 2016, stakeholders ex-
pressed dissatisfaction with the variability among spe-
cialties and inconsistencies within the different
milestones. It was noted that these differences had ‘‘compli-
cated efforts to share assessment tools across programs, and
provide comprehensive faculty development across spe-
cialties.’’ It was concluded that these differences may
hamper, rather than encourage, collaboration in assessment
and faculty development across specialties counter to the
initial intent over a when these frameworks were first
developed.

To address these concerns, the ACGME Department of
Research, Milestone Development, and Evaluation formal-
ized a plan for the review and revision process. This work
began in 2016 with a review of data collected from the field,
the data submitted for the twice-yearly milestone reporting,
1400 The Journal of Thoracic and Cardiovascular Sur
and learning from quantitative and qualitative research.10 It
was expected that there may be significant variability in
Medical Knowledge and Patient Care Milestones, but
more consistency was needed in the other domains expected
to be conserved among specialties programs. This became
the motivation for the Harmonized Milestones. To date,
more than 300 peer-reviewed studies about the milestones
have been completed, and a bibliography of milestone
research is available on the ACGME website.

The development of the Harmonized Milestones used
both quantitative and qualitative data. The quantitative
research demonstrated the need and fit for key components
of the milestones in several specialties. Qualitative research
has focused on program directors’ and trainees’ experience
with the milestones, Clinical Competency Committee pro-
cesses, the value of milestone-based feedback, and mile-
stone design. A thematic analysis of the milestones for
the non-Patient Care and non-Medical Knowledge domains
confirmed wide variation among specialties. The analysis
showed that across the 26 core specialties and the transi-
tional year there were more than 230 different ways of
describing Professionalism, 171 for Practice-Based
Learning, 176 for Interpersonal and Communication Skills,
and 122 for Systems-Based Practice.11 This early research
on the milestones has helped inform the milestone revision
process.

To address the inconsistency in non-Medical Knowledge
and Patient Care Milestones, in 2016, the ACGME
convened 4 groups to develop cross-specialty ‘‘harmo-
nized’’ milestones for Interpersonal and Communication
Skills, Practice-Based Learning, Professionalism, and
Systems-Based Practice. The 4 groups consisted of content
experts, directors, interprofessional team members, and
other faculty. Each group developed 2 to 3 subcompetencies
that were applicable to all specialties and subspecialties,
which are now the basis for the Harmonized Milestones
used by all specialties in for the Milestones 2.0. These
were built with the intention that language in these harmo-
nized milestones could be modified as needed to pertain to
each specific subspecialty during the working group 2.0
development, although the intent was to keep the overall
concept identical between specialty milestones.
THORACIC SURGERY MILESTONES 2.0
DEVELOPMENT

The need for revision of the milestones was based on
multiple criteria, including research, focus groups, and
feedback sent directly to the ACGME.12 This was further
informed by ACGME Milestone staff attendance at more
than 200 program director meetings, focus groups, and
visits to accredited programs in an attempt to gather feed-
back. These meetings helped to outline the revision process
gery c November 2020
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for Milestones 2.0 which focused on 4 categories, including
(1) selection of the Milestone groups, (2) reduction of Mile-
stone complexity, (3) enhancing community engagement,
and (4) providing additional tools and resource for pro-
grams and sponsoring institutions.11 While most subspe-
cialties have found the milestones to be a useful
assessment tool, a common theme with the limitations has
been administrative burden, training of faculty for appro-
priate assessment, and subjective evaluation of surgical
aptitude.13-16 A new Thoracic Surgery working group was
formed to guide this development (Figure 1).

The Milestones 2.0 working group for Thoracic Surgery
includes representatives from the ACGME Thoracic Sur-
gery Review Committee, ABTS, Thoracic Surgery Direc-
tors Association, volunteers from the thoracic
surgery community, current trainees, and a public member
Call for Volunteers, Selection of
members from ACGME, ABTS, TSDA

(September 2018)

Focused subgroup revisions of new
milestones via WebEx and

conference calls

Workgroup Meeting #1, Chicago, IL,
(May 23rd-24th, 2019)

Workgroup Meeting #2, Chicago, IL
(September 12th-13th, 2019)

Formal presentation of Thoracic
Surgery Milestones 2.0 at STS and

AATS 2020

Independent review of ACGME
Milestones literature, review of

Thoracic Milestones 1.0

FIGURE 1. Steps of development for Thoracic Surgery Milestones 2.0.

ACGME, Accreditation Commission for Graduate Medical Education;

ABTS, American Board of Thoracic Surgery; TSDA, Thoracic Surgery Di-

rectors Association; STS, Society of Thoracic Surgeons; AATS, American

Association of Thoracic Surgeons.

The Journal of Thoracic and Car

T
H
O
R

(Table 1). The group begin by reviewing data, program re-
quirements, ABTS curriculum guidelines, and certification
blueprints.
The next step focused on simplification of the

Thoracic Surgery Milestones 2.0. A Supplemental Guide
has been created with 1 to 2 examples for each level.
These are not meant to be specific criteria for attaining
a specific level. They are designed to be a guide for the
individual program director in determining the
complexity of knowledge and skills required to attain
that level. Further, many milestones have descriptions
for disease processes and procedures including
‘‘routine,’’ ‘‘complex,’’ and ‘‘advanced.’’ Again, it is
left up to the individual program director to decide
what constitutes one of these categories. Supplemental
tables developed by the working group are available
for increased guidance, providing specific procedures,
complications, and disease processes representative of
differing levels of complexity. An example of the
changes made from version 1.0 to 2.0 is provided in
Figure 2.
Currently, Thoracic Surgery Milestones 2.0 has been

reduced to 24 from 26 subcompetencies. The Patient
Care and Medical Knowledge competencies are broken
down in an attempt to appropriately separate all major
aspects of cardiothoracic surgery training. Patient Care
now includes Ischemic Heart Disease, Mechanical Circu-
latory Support, Valvular Disease, Great Vessel Disease,
Esophagus, Lung and Airway, Chest Wall/Pleura/Medias-
tinum/Diaphragm, Critical Care, and a Technical Skills
for General Surgery Category meant for integrated resi-
dents. Medical Knowledge has been divided into Cardio-
vascular, General Thoracic, and Congenital Heart
Disease (Table 2).
Along with consideration for simplicity and efficiency,

the development group considered what changes the
graduate of 2025 might experience. The field of cardio-
thoracic surgery and medicine in general is rapidly
changing and we had to deliberate new technologies,
like transcatheter aortic valve replacement, robotics, tele-
medicine, and the overall health care system. This brain-
storming activity helped the group determine a final set
of sub competencies that the public will expect from
every physician.

INTENDED USE: SELF-ASSESSMENT, CLINICAL
COMPETENCY COMMITTEE REVIEW, AND
SUPPLEMENTAL GUIDE
Use of the new milestones will begin in the 2020 to 2021

academic year. Each program should complete several ac-
tivities in early summer 2020. The first will be a thorough
review of the new supplemental guide. The supplemental
guide will include several features to aid programs and clin-
ical competency committees (CCC) in their understanding
diovascular Surgery c Volume 160, Number 5 1401



TABLE 1. Members of the Thoracic Surgery Milestone 2.0 Working

Group

� Jared Beller, MD, University of Virginia

� Kathleen K. Berfield, MD, University of Washington Medicine

� Luther Brewster, PhD, Florida International University

� David A. Bull, MD, University of Arizona Health Sciences

� Jonathan D’Cunha, MD, PhD, University of Pittsburgh

� Laura Edgar, EdD, ACGME

� Jordan Hoffman, MD, Vanderbilt University Medical Center

� Ann Hwalek, DO, Loyola University Medical Center

� Taryne A. Imai, MD, Cedars-Sinai Medical Center

� Shari Meyerson, MD, University of Kentucky

� Brian Mitzman, MD, NYU Langone Health

� Paul H Schipper, MD, Oregon Health & Science University

� Frederick A. Tibayan, MD, Oregon Health & Science University

� Ara A. Vaporciyan, MD, MHPE, University of Texas MD Anderson

Cancer Center

� Thomas Varghese, MD, MS, University of Utah

� Stephen C. Yang, MD, Johns Hopkins Medical Institutions

Performs pre-operative
assessment

•

Esophagus — Patient Care and Technical Skills

Level 1 Level 2 Level 3 Level 4

• Demonstrates basic
surgical skills
(simulation vs. OR)

• Orders basic
diagnostic/assessment
tests for routine benign
and malignant
esophageal disease
(e.g. endoscopic
ultrasound [EUS], CT/
positron emission
tomography [PET], pH
testing, manometry)

• Prioritizers
diagnostic/assessment tests
for routine benign and
malignant esophageal disease
(e.g., Barium swallow vs. EUS
vs. endoscopy)

• Demonstrates basic minimally
invasive skills (Fundamentals
of Laparoscopic Surgery [FLS])

• Provides basic intra-operative
assistance

• Performs basic hand sewn and
stapled anastomosis

• Demonstrates basic
endoscopic skills

• Recognizes common post-
operative complications (e.g.,
leak, slipped Nissen, cardiac
arrhythmia)

• Lists basic treatment options
for routine benign and
malignant esophageal disease
(e.g., Nissen fundoplication,
esophageal resection,
Toupet)

• Recognizes routine post-
operative complications

• Interprets hemodynamics and
suggests appropriate
diagnostic imaging

• Develops a treatment pl
for complex patient with
benign and malignant
disorders

• Develops a treatment plan
for routine patient with
benign and malignant
disorders

• Manages complex post-
operative complications

• Performs routine esoph

• Manages complex post-
operative complications
fistula, gastric necrosis)

• Selects ideal treatment
option for complex benig
and malignant esophag
disease (e.g., considera
of comorbidities, chemo
radiotherapy [RT]/surge
surgery vs. chemo/RT, d
patient have short
esophagus)

• Able to establish a diagn
and assessment plan fo
complex patients with b
and malignant esophag
disease (e.g., short
esophagus, sigmoid
esophagus)

• Manages routine post-
operative complications

• Selects ideal treatment
option after assessment of
diagnostic test results for
routine benign and malignant
esophageal disease

• Performs routine open and
minimally invasive motility
operations

• Demonstrates advanced
endoscopic skills (endoscopic
mucosal resection [EMR],
EUS, stenting)

• Manages common post-
operative complications (e.g.,
surgical vs. medical
management, reintubation)

• Interprets
diagnostic/assessment tests
for routine benign and
malignant esophageal
disease (e.g., basic
manometry tracings, EUS,
and PET/CT scan results)

Performs a disease
specific history and
physical and develops a
diagnostic plan (e.g.
barium swallow, EGD,
CT, manometry, EUS,
PET, pH monitoring)

Assists in routine
procedures, including
set-up and positioning

Performs routine
post-operative care and
recognizes complications

Level 1

Patient Care 5: Esopha

DDDDDps a
g.

EGD,
EUS

oring)DDDDDDDDD

FIGURE 2. Example of changes seen from version 1.0 to 2.0 of Patient Care a

scopic ultrasound; EGD, esophagogastroduodenoscopy.
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and assessment of milestones. The development group ex-
plains the intent of each subcompetency and provides exam-
ples for each of the individual milestones. There are also
suggested assessment models and tools and resources for
the subcompetency.

Each program must review the milestones and their cur-
rent assessment tools. It is not expected that each program
will revamp their method of assessment. However, pro-
grams will need to ensure that the new milestones can be
evaluated with their current assessment tools and make
changes where required. Ideally, for each resident, all mile-
stones will have the opportunity for several evaluations by
multiple evaluators every 6 months. In recognizing that
this is not always possible, each program should ensure
the broadest assessment feasible.

Once the assessment tools are identified, the CCC should
meet to create a shared mental model around the new mile-
stones. This is an accepted concept when discussing
Level 5

• Performs complex
esophageal resections
(e.g., colon interposition)

• Performs minimally
invasive esophagectomy

• Performs redo motility
operations
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outpatient follow-up, for
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Develops a treatment plan
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does not have clear
guidelines
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intra-operative
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Manages rare
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guidelines (e.g.
aorto-enteric fistula,
esophageal complication
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manages intra-operative
complications
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disease, develops a
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outpatient follow-up (need
for pre/post
chemoradiation,
immunotherapy, surgical
procedure, non-operative
therapy, prehabilitation

Manages simple
complications

Performs components of
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closing, anastomosis,
fundoplication)

Level 2 Level 3 Level 4 Level 5
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TABLE 2. Milestone distribution across the 6 competencies

Specialty-specific Harmonized

PC MK SBP PBLI Prof ICS

Ischemic Heart Disease Cardiovascular

Knowledge

Patient Safety and

Quality Improvement

Evidence-Based and

Informed Practice

Ethical Principles Patient and Family-Centered

Communication

Mechanical Circulatory

Support

General Thoracic

Knowledge

System Navigation for

Patient-Centered Care

Reflective Practice and

Commitment to

Personal Growth

Professional

Behavior and

Accountability

Interprofessional and Team

Communication

Valvular Disease Congenital Heart

Disease

Physician Role in

Health Care Systems

Administrative

Tasks

Communication within

Health Care Systems

Great vessel Disease Well-Being

Esophagus

Lung and Airway

Chest Wall, Pleura,

Mediastinum, Diaphragm

Critical Care

Technical Skills for General

Surgery (Integrated Only)

PC, Patient care;MK, medical knowledge; SBP, systems-based practice; PBLI, practice-based learning and improvement; Prof, professionalism; ICS, interpersonal and commu-

nication skills.
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teamwork among humans. It relates to improved perfor-
mance and efficiency when all team members have shared
understanding of the goals for a project and subsequent
work required.17 The CCC should review each subcompe-
tency, determine their expectations for each level, and docu-
ment their decisions. The primary reason for each CCC to
complete this activity is the context in which the residents
are trained is different for every program. By completing
the exercise, the CCC can begin each meeting with a shared
decision making model allowing for more time to be spent
discussing the resident’s next stages in the program.

Assessment is an activity expected of all faculty. Most
have not had training on the assessment tools they are using.
It is recommended that the shared mental model exercise
should also be completed using the various assessment
tools. This exercise should include all faculty. Verify that
the faculty are looking at the same activity in the same
way and identifying the same actions in a similar manner.
When assessments are disparate, the resident is unable to
use the information for improvement and the CCC has a
more difficult time evaluating the milestones.

Another element is resident self-assessment with the
milestones. The residents should complete the self-
assessment each time the CCC is going to meet. The pro-
gram director, or other faculty member, who shares the
CCC results with the resident can compare both sets of
assessment with the resident. This comparison is helpful
for both the program and the resident. The program will
have insight into the resident’s understanding of their
knowledge, skills, and attitudes (KSA). The resident will
The Journal of Thoracic and Car
learn to calibrate their awareness of these same KSAs.
This calibration will aid the resident when they enter prac-
tice, as they must learn to assess their own KSAs with new
techniques and treatments that will be developed.

NEXT STEPS
The next step for Thoracic SurgeryMilestones 2.0 will be

a review by the members of the Thoracic Surgery Directors
Association, ABTS, and Thoracic Surgery Residency Ad-
ministrators and Coordinators, along with faculty, residents,
and the public. Formal review of the milestones will be
launched in January 2020. The milestones will be presented
at the 2020 AnnualMeetings of the Society of Thoracic Sur-
geons and American Association for Thoracic Surgery.
Feedback to the ACGME and the Thoracic Surgery Work-
ing Group will be exceptionally important during this
time period. When you receive the survey, please share it
with your colleagues and residents. This is an important op-
portunity to influence the milestones. Once the milestones
are finalized, programs should start planning a review
with the CCC, faculty, and residents and create a shared
mental model.

CONCLUSIONS
The ACGME is in the midst of a specialty-by-specialty

revision of the Milestone project intended to improve on
the foundation created when they were initially launched.
We present an outline of the history of the Milestones proj-
ect, rationale and methodology for the 2.0 revision, and
plans for its implementation. This revision includes critical
diovascular Surgery c Volume 160, Number 5 1403



Thoracic: Education: Expert Review Mitzman, Beller, Edgar

T
H
O
R

improvements aimed at improving usability, minimizing
complexity, and enhancing consistency with other spe-
cialties. As the milestones continue to mature, the plan for
the next formal revision will be in 7 to 10 years. However,
the milestones 2.0 will be monitored frequently and ameans
for continuous feedback has been developed. TheMilestone
framework continues to broadly remain the same, but has
been adapted to ensure that the milestones continue to be
an effective tool for the assessment of residents and fellows
across all specialties.
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