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EPORT

AMERICAN BOARD OF RADIOLOGY MAINTENANCE
OF CERTIFICATION—PART IV: PRACTICE QUALITY

IMPROVEMENT FOR RADIATION ONCOLOGY

LARRY E. KUN, M.D., BRUCE G. HAFFTY, M.D., JENNIFER BOSMA, PH.D., JANET L. STRIFE, M.D.,
AND ROBERT R. HATTERY, M.D.

American Board of Radiology, Tucson, AZ

Maintenance of Certification is a physician-based response to public concerns about the quality of medical care
and physician competency in a rapidly evolving, technically demanding specialty. The American Board of
Radiology (ABR) has previously described the first three components of the Maintenance of Certification. The
ABR is currently developing a program in practice performance, completing Part IV of the competencies. The
Practice Quality Improvement (PQI) program is meant to critically evaluate meaningful aspects of a physician’s
practice in a simple manner, using identifiable metrics and self-assessment to include an action plan for quality
improvement. Each diplomate will be expected to complete three PQI projects during a full 10-year Maintenance
of Certification cycle. Current diplomates with time-limited certificates will find prorated requirements deter-
mined by their year of certification on the ABR Website. Diplomates will have the option of completing zero to
two Type I PQI projects (assessing factors relevant to clinical practice by peer review and self-reporting) and one
to three Type II projects (i.e., at least one Type II projects of the three required, assessing parameters of practice
by comparison with evidence-based guidelines, consensus statements, or peer comparisons; Type II projects are
initiated and managed by professional societies). Several examples of Type I projects that might be offered by
societies or directly through the ABR are provided, as well as highlights of the two Type II projects that have
sought ABR qualification: the American Society for Therapeutic Radiology and Oncology’s Performance
Assessment for the Advancement of Radiation Oncology Treatment program and American College of Radiol-
ogy’s RO-PEER program. An additional objective of the PQI is to develop national databases for future
reference using aggregate data from the PQI projects. © 2007 by The American Board of Radiology
Maintenance of Certification, Practice performance, Practice Quality Improvement.
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INTRODUCTION

hree themes dominate the public’s concerns with the
nited States’ healthcare system: quality of care, medical

rror reduction, and patient safety (1–3). Advances in med-
cal science and technology are moving forward at an un-
aralleled pace, along with the rapid expansion of scientific
nowledge. The outcomes and costs associated with the
iagnosis and treatment of cancer patients vary widely
mong physicians, hospitals, healthcare providers, and re-
ions of the country (4).
To address challenges in the medical system and the

ublic’s concerns, the American Board of Medical Special-
ies, composed of 24 member boards representing all med-
cal specialties in the United States, mandated in March
000 that each board initiate specialty-specific Maintenance
f Certification (MOC) programs (5–7). MOC represents a
ubstantial, physician-led effort to respond to societal con-
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lvd., Suite 200, Tucson, AZ 85711. Tel: (520) 790-2900; Fax:
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7

erns (8, 9). Under MOC, diplomates evidence continuing
edical education and knowledge, as well as practice qual-

ty improvement. American Board of Radiology (ABR)
OC programs for diagnostic radiology, radiation oncol-

gy, and radiologic physics have been developed, approved
y the American Board of Medical Specialties, and initiated
ith full implementation for all three disciplines beginning

n 2007 (10, 11).
The overriding objective of MOC is to improve the

uality of healthcare through physician-initiated learning
nd quality improvement—a response to public expectation
or professional competence. The MOC has four compo-
ents: professional standing (Part I), lifelong learning and
eriodic self-assessment (Part II), cognitive expertise (Part
II), and evaluation of practice performance (Part IV)
5, 12). Descriptions of Parts I–III have been previously
ublished (10, 11). We here address the ABR’s Part IV
omponent for radiation oncology.

cknowledgments—The authors thank W. Robert Lee, M.D., Duke
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The key characteristics of Part IV include a physician-
ased response to demonstrate commitment to practice
uality improvement, along with progress in continuing
ndividual competence and clinical practice (13). How do
e measure competence when practices are diverse and

oles unique? The ABR’s guidelines state that each diplo-
ate must select a project or projects that can potentially

mprove the quality of their practice and enhance the quality
f care—hence the name of the Part IV component: Practice
uality Improvement (PQI). We anticipate that most PQI
rojects will include most or all of the six general compe-
encies of medicine defined for training and practice: med-
cal knowledge, patient care, interpersonal and communica-
ion skills, professionalism, practice-based learning and
elf-improvement, and systems-based practice.

A central element of each PQI project is to provide
vidence of a critical evaluation of meaningful aspects of an
ndividual’s performance in practice. Clearly, the ultimate
oals of each individual diplomate, as well as all diplomates
ollectively, must be to achieve ongoing improvement of
ractice and to demonstrate competency as a physician (13).
Projects can be developed by the diplomates individually,

y institutions or societies, or as a part of national registries.
s we introduce PQI, no penalty results for the diplomate’s

ailure to demonstrate improvement—as long as the PQI
rojects are meaningful. Early in its development, only
ailure to participate and/or comply with ABR’s reporting
equirements for PQI will be considered unsatisfactory Part
V performance.

MOC PART IV: PQI PROJECTS

Each diplomate is expected to maintain active, profes-
ional involvement in radiation oncology. The individual is
xpected to understand and participate in continuous quality
mprovement manifested by lifelong learning and periodic
elf-assessment. A basic knowledge set in contemporary
adiation oncology is documented through the MOC cognitive

Table 1. Protocol enrollment as

Critical element

elevance to patient care Therapeutic protocols provide o
selected cancer settings

elevance to individual’s
practice

Documents understanding of ra
performance of target localiza
submission of required data;

etrics Fully evaluable cases; specific d
(completeness, timeliness of r

esults Number of fully evaluable case
partially or nonevaluable case

ssessment Performance of individual based
or difference in practice can a
procedures for which further

mprovement/action plan
to include
reassessment

Individual educational efforts; c
interaction with departmental
submission; plan to reassess e

months later)
xamination (see http://www.theabr.org/RO_home.htm).
adiation oncology Part IV (PQI) is met by completing

hree PQI projects during the 10-year period. Each project is
o be characterized by a patient-based focus, identifiable
etrics (preferably measured against established bench-
arks), and self-assessment to include an action plan for

uality improvement. One or two of the projects can be
ype 1, individually based projects qualified by self-attes-

ation; at least one of the projects must be a Type 2,
ociety-based project with a more robust structure. Type 2
rojects are qualified in advance by the ABR. As in all
spects of the MOC, the individual diplomate is responsible
or maintaining reasonable documentation of their partici-
ation; such documentation is subject to random audit as a
art of the Board’s required demonstration of compliance
ithin our field. A common goal for the ABR and the

ducational societies is to acquire anonymous aggregate
ata with which to develop national benchmarks for the
eld.

ype 1 projects
Type 1 projects build on common practice components to

ngage the physician in continuous quality improvement.
ritical descriptors include a project that is relevant to
linical practice (a specific feature of practice chosen by the
ndividual with quantifiable endpoints) and inclusion of
oth assessment by the individual and an improvement or
ction plan. Type 1 projects can reflect departmental or
nstitutional quality improvement programs, adapted by the
ndividual to include their personal assessment and im-
rovement/action plan. The following are examples of hy-
othetical Type 1 projects that summarize some of the prac-
ice components we believe would be appropriate for PQI.

Proposed Type 1 project—National Protocol Enrollment.
Type 1 project is envisioned for physicians enrolling

atients on national protocols in which central quality as-
essment of radiotherapy includes feedback to the individ-
al or department. A physician would identify a given

e Quality Improvement project

Protocol enrollment

nity to assess agreed on parameters of “ideal” management in

oncology parameters; individual’s interpretation and
reatment planning and delivery; departmental/system-based
se to central quality assurance center if required
in treatment planning or delivery or in data submission

d data); goal, 100% compliance
g five or more sequential case entries; specific reasons for

al of 100% fully evaluable cases with which further knowledge
identified deviations; departmental or institutional processes or

ian input/oversight may eliminate deviations
in practice to better adhere to protocol requirements;

tional infrastructure to ensure full compliance with data
ility of enrolled patients within given interval (e.g., 6, 12, or 18
Practic

pportu

diation
tion, t

respon
eficits
equire
s amon
s
on go

ddress
physic
hanges
/institu
valuab

http://www.theabr.org/RO_home.htm
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9Radiation oncology practice quality improvement ● L. E. KUN et al.
nterval during which a series of consecutive cases have
een entered, for which quality assessment reports have
ndicated cases as fully evaluable or show deviations in data
ubmitted or technique or therapy as delivered. The indi-
idual would complete a database form defining and docu-
enting elements such as those listed in Table 1. The ABR

nd specialty-related organizations will provide templates
uch as this that can be used by the individual to complete
he PQI project, essentially providing their data related to
ach critical element, along with self-assessment and an
ction plan.

Proposed Type 1 project—Prostate Implants: Postim-
lant Dosimteric Assessment. A second Type 1 PQI exam-
le has been suggested by the American Brachytherapy
ociety (ABS) related to permanent source prostate brachy-

herapy (Table 2). The ABS, along with other organizations,
as recommended that a postimplant dosimetric assessment
e performed in all cases (14). Evidence is growing that
osimetric quantifiers (DQs) that can be easily generated
fter prostate brachytherapy are associated with the likeli-
ood of cancer cure (15–19). DQs derived from multi-
nstitutional cooperative group trials are now available that
llow for normative comparisons (20). The ABS has pro-

Table 3. Individual participant’s participation in academic retro
departmental/institut

Critical element P

elevance to patient care Evaluation of specific patient-related
elevance to individual’s
practice

Identifies whether practitioner’s trea
published ACR appropriateness c

etrics What percentage agreement with AC
component thereof

esults What percentage of �10 consecutiv
guidelines outlined in ACR appro

ssessment Goal is 100% compliance with appr
volume, dose, fractionation, use o

mprovement/action plan Individual educational efforts; chang
individual will read appropriate p
within 3 years, using an additiona
appropriateness criteria

Table 2. Self-review of prostate imp

Critical element Prostate im

elevance to patient care Physician expertise and technical facto
elevance to individual’s
practice

Results of postimplant dosimetry have

etrics Dosimetric quantifiers, including V100

esults Median V100 or D90 and particularly p
D90 �90% prescription dose)

ssessment Comparison of practitioner’s results w
mprovement/action plan Individual educational efforts; changes

prescription dose (e.g., use of strand
quantifiers after action plan impleme

Abbreviations: V100 � percentage of prostate volume receivin
eceived by 90% of target volume.
Abbreviation: ACR � American College of Radiology.
osed that individual practitioners choose one of the DQ
enchmarks and compare the results of the practitioner’s
ast 25 cases with the normative results in the peer-reviewed
ublications. If the DQs are not consistent with the results of
he peers, an action plan outlining possible technical im-
rovements (use of stranded sources, intraoperative dosim-
try) would be required. Even if the DQs are consistent with
ublished standards, an action plan would be required. The
BS expects the prostate model to be a template for future
roposals in breast and gynecologic brachytherapy.
Proposed Type 1 project—retrospective review. A third

ype 1 project might focus on a retrospective review of
reatment policies and/or outcomes related to a practitio-
er’s practice in a specific disease setting (Table 3). As an
xample, practitioners could evaluate their treatment poli-
ies for postmastectomy irradiation, comparing their own
reatment policies with the American College of Radiology
ACR) appropriateness criteria for postmastectomy irradia-
ion (21). Implicit is that a reasonable proportion of the
ases reviewed in a given department or institution reflect
he individual’s clinical practice and/or systems developed
y, or with, the practitioner.
Type 1 projects can link directly to departmental or institu-

e review relevant to individual practice or role in determining
olicies and practice

tectomy radiotherapy policies

ent in radiation management of breast cancer after mastectomy
policies in postmastectomy irradiation are in accordance with

ropriateness criteria is apparent in series or practitioner’s

s within defined interval (within �3 y) are in accordance with
ess criteria for postmastectomy irradiation (17)
ness criteria with respect to indications for treatment, radiation

s, and other technical factors
policy as may be indicated; in areas of noncompliance,
d reports and modify practice pattern; physician should reassess
le to demonstrate improvement in compliance with

postimplant dosimetric assessment

: postimplant dosimetric assessment

mplantation influence postimplant dosimetry
correlated with disease-free survival after prostate brachytherapy

age of cases at less than threshold value (e.g., V100 �80% or

ent published data (peer comparison)
hnique to ensure that most of prostate is encompassed by
rces, intraoperative planning); plan to reassess dosimetric

% of prescribed minimal peripheral dose; D90 � minimal dose
spectiv
ional p

ostmas

treatm
tment
riteria

R app

e case
priaten
opriate
f bolu
es in

ublishe
l samp
lants:

plants

rs in i
been

or D90

ercent

ith rec
in tec

ed sou
nted

g 100
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ional quality improvement programs. Required would be
hysician-specific data that might be benchmarked (compared
ithin the department or the institution or with the national
ata when available), the individual’s assessment of their own
esults, and an improvement or action plan with subsequent
lanned follow-up assessment. Examples include detailed de-
artmental quality improvement programs related to the ACR
tandards for chart rounds with associated peer review; insti-
utional quality improvement programs related to patient
afety, medical documentation, and/or communication; multi-
isciplinary quality improvement programs related to patient
are and management compared with accepted consensus- or
vidence-based practice. Generic templates for such projects
ill be available through the ABR and/or specialty-related

ocieties.
The diplomate will indicate the title of the PQI project,

he date of initial completion, and the timeframe to docu-
ent improvement or completion of the action plan on their

nternet-based personal ABR repository; as with other as-
ects of MOC, the completed documentation will be subject
o audit by the Board on a random basis.

ype 2 projects
Type 2 initiatives differ from Type 1 in that they are

ociety or organization initiated and are reported through
he sponsoring organization. Type 2 initiatives must meet

Table 4. Outline of critical ele

Critical element ACR RO-P

elevance to patient care Evaluation of direct patien
review as component of
review or independent re
diplomate’s submitted co
patient records

elevance to individual’s practice Sample of individual pract
reviewed for adherence
standards

etrics Metrics from ACR’s pract
standards for radiation o
in each chart; evaluation
independent peer radiatio
professional/patient satis
included

esults Goal is 100% compliance
guidelines and standards
to aggregate peer data fr
accreditation program an
Care studies

ssessment Individual will be scored f
selected areas

mprovement/action plan Areas of noncompliance w
practitioner will develop
improvement; future con
specific reassessment wi
improvement in areas of
over time

Abbreviations: ACR � American College of Radiology; ASTR

Performance Assessment for the Advancement of Radiation Oncolog
he fundamental elements of any practice quality improve-
ent program. Furthermore, the program must have prede-

ermined measurable endpoints, in which the measured
aseline parameters are compared with evidence-based
uidelines, consensus statements, or peer comparisons
21, 22). An action plan outlining how the diplomate will
mprove performance should be in place, as well as a
ollow-up plan to assess the effect of the improvement plan
ithin the 3-year PQI project interval. Type 2 initiatives
ust be submitted by the sponsoring society or organization

o the ABR for qualification.
Sponsoring societies or organizations interested in devel-

ping Type 2 initiatives should have at least a 3-year history
f an established infrastructure and �10 members who are
iplomates of the ABR. Societies are encouraged to develop
rograms in which the data collected can be organized into
arge anonymous aggregate databases that can serve to
urther establish national standards. These databases will
rovide future metrics and benchmarks of quality standards
n radiation oncology.

To date, two societies, the ACR and the American Soci-
ty for Therapeutic Radiology and Oncology (ASTRO),
ave submitted Type 2 programs for qualification by the
BR. The ACR’s RO-PEER program and the American
ociety for Therapeutic Radiology and Oncology’s Perfor-
ance Assessment for the Advancement of Radiation On-

of available Type 2 programs

ASTRO PAAROT

through chart
facility
f

f consecutive

Evaluation of direct patient care through chart
review of 10–15 randomly selected charts

’s charts
blished

Sample of individual practitioner’s charts
reviewed for adherence to established
standards

delines and
y evaluated
cted by
ologists;

survey

Recognized parameters evaluated by
individual practitioner by responding to
specific questions for each chart; Internet-
based program includes individual’s
distribution of professional/patient
satisfaction surveys

ractice
benchmark
R practice

Patterns of

Practitioner’s answers and survey results will
be compared with ideal answers and,
ultimately, to aggregate peer data compiled
through this process

pliance in Based on how practitioner varies from ideal
answers, areas for improvement will be
identified

identified and
or
ion of time-
ment
mpliance

Practitioner will formulate plan for
improvement, and repeat measurement will
occur at fixed interval from initial
assessment

merican Society for Therapeutic Radiology Oncology; PAAROT
ments

EER

t care
ACR
view o
hort o

itioner
to esta

ice gui
ncolog
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11Radiation oncology practice quality improvement ● L. E. KUN et al.
ology Treatment (PAAROT) are both chart-based reviews
n which specific parameters are measured at baseline and
ompared with predetermined standards. The features of the
wo programs yet in development are summarized in
able 4.
Currently, these two programs evaluate the diplo-
ate’s practice at a fixed point in time, but incorporate an

mprovement plan and method for reassessment of the
mprovement plan. It is anticipated that the Type 2 ini-
iatives will provide an opportunity for reassessment over
n approximate 3-year cycle. Such data will be a valuable
esource to the diplomate, documenting improvements in
he individual’s practice, as well as improvements in
verall quality of care.

THE ABR, THE DIPLOMATE, AND MOC

Dramatic change has occurred in the relationship of the
iplomate to the ABR. In the past, interaction occurred only
uring and immediately after residency for the four exam-
nations: physics, biology, clinical, and oral. Now, the rela-
ionship between a radiation oncologist and the ABR will
egin in residency and continue throughout professional
ife. The relationship will be maintained through frequent
lectronic communication of MOC updates, tracking key
ilestones of progress through the MOC cycle, and remind-

rs to document requisite activity in which the diplomate
ay be falling behind.
The ABR is committed to providing a Web-based

ystem for diplomates to access current information
bout MOC requirements and record their own progress.
he ABR Website enables diplomates to access special-

y-specific information and resources about MOC, the
our components, six competencies, and all requirements,
xaminations, and fees. The password-protected ABR
ersonal database will be each diplomate’s center for
ersonalized information about MOC requirements and a
egistry for documenting MOC progress. Within their
ersonal database, the individual will be able to record
articipation in educational activities, attest to the fulfill-
ent of various requirements (e.g., continuing medical

ducation from sources not linked to the ABR, partici-
ation in PQI projects), update personal information, pay
ees, and register for examinations.

Near-future plans call for linkages between the ABR
nd societies sponsoring continuing medical education
redit, Self-Assessment Modules (SAMs), and PQI
rojects. These links, individually activated with permis-
ion of the diplomate, will allow for the transmission of
redits and PQI participation directly into the individu-
l’s ABR personal database. As part of the Board’s
esponsibility, random audits will confirm documentation
or life-long learning, self-assessment, and PQI projects.
udited diplomates will be required to provide original
ocumentation (paper or electronic) for continuing med-
cal education, self-assessment, and PQI. All MOC ac-

ivities listed through formal links with major educational m
ocieties will be regarded by the ABR as validated—
equiring no further documentation during any audit pro-
ess.

ROLE OF SPECIALTY SOCIETIES

Radiation oncology-related societies play a unique role as
hey serve their members by advancing the science and
ractice of their subspecialty. The societies help promote
uality in practice. Their multiple and potentially expanded
oles include, but are not limited to

ducational courses or SAMs concerning PQI
orkshops on topics of PQI

dentification of key PQI focus areas and potential metrics
evelopment of tools or project templates for their members

DEVELOPMENT OF NATIONAL DATABASES
RELATED TO PRACTICE OF

RADIATION ONCOLOGY

The development of national databases related to prac-
ice parameters in radiation oncology is an important
uture goal for those societies participating in the PQI
rocess. National databases of practice parameters are
aluable tools in optimizing the practice of medicine for
ur patients—they allow each radiation oncologist to
enchmark their own personal practice against evidence-
ased data (e.g., consensus statements, major prospective
linical trials, data from Quality Research in Radiation
ncology, formally Patterns of Care Study) (22). The
eed for pooled, anonymized PQI results to allow bench-
arking represents an opportunity for collaboration

mong all radiation oncology-related societies to estab-
ish national databases for the benefit of our patients, our
pecialty, and all of medicine.

CONCLUSION

The MOC Program is the physician’s response to so-
ietal concerns about the quality of medical practice.
OC provides a means for diplomates of the ABR to

onfirm a continuing effort to maintain competency and
mprove the quality of practice. Radiation oncology has
een in the forefront of documenting practice standards
or the specialty but is only now addressing what we do
ndividually— documenting our individual levels of on-
oing education and quality improvement in clinical care
22). With PQI, we have an opportunity to document and
mprove the individual practitioner’s standard of care.
QI is the final component of MOC to be developed by

he ABR. Although aspects of PQI are still best described
s “works-in-progress,” by providing examples of Type 1
nd Type 2 PQI projects, we hope to further the under-
tanding of the ABR’s MOC program. PQI projects use
ommon practice metrics to document practice perfor-

ance in a manner linked to continuous quality improve-
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ent. In summarizing the state of the ABR’s effort at this
oint, we seek to broaden the understanding of PQI and
ncourage active participation of all certified radiation
ncologists—those who have and will automatically en-

er MOC on successful completion of their initial certi- m
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