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A message from the MARCQI Program Co-Directors
Dear MARCQI,
Not too long ago, surgeons and hospitals in Michigan had very little information about the outcomes for their hip
and knee replacement patients. These common procedures help thousands of people every year, yet not everyone did
well. We had many anecdotes and dogma about how and why we provided this care or why a particular patient would
have a complication or poor outcome. Since both of us are engineers with experience in orthopaedics, we had read
about the arthroplasty registries across the world and our mentors and teachers had taught us to base our decisions on
science. Still, we hadn’t figured out how to apply that very well to orthopaedic surgery, particularly joint replacement.
When Blue Cross Blue Shield of Michigan proposed that they expand their Collaborative Quality Initiative (CQI)
project to orthopaedics, we were in the process of applying to the Agency for Healthcare Research and Quality for a grant
to start an arthroplasty registry in Michigan. We realized that the CQI model was a huge opportunity to accomplish this on
a larger scale and likely more sustainable basis, but we knew that there was a great opportunity to apply our technical
and analytic skills to a larger population and have a much bigger effect on public health in Michigan. The proposal that
we wrote in 2010 was accepted and we began work with the Coordinating Center opening in 2011 and data collection
starting in 2012.
It has been ten years since MARCQI began collecting data, and now hospitals and surgeons in Michigan no
longer have to rely on anecdote or respond to their last complication with a change in practice. Together the providers in
Michigan have dramatically improved the quality of care for elective hip and knee arthroplasty patients in Michigan.
Colleagues and competitors have met together almost 40 times to discuss the data, talk about variation and
opportunities and make plans to improve. They then took this back to their hospitals and practices and made thoughtful,
data driven changes leading to better care for our patients.
As a result, we have seen the risks of transfusion and discharge to a nursing home fall, as has the amount of
opioid prescribed at discharge. The percentage of people getting blood clots after surgery has dropped at the same time
as we have made the switch to aspirin from more expensive and potentially risky anticoagulants. Infection rates have
remained stable in Michigan despite a rise in arthroplasty infection rates around the world.
We have also been leaders in public reporting of implant performance in the United States. MARCQI was the first
registry in the United States to produce a publicly available annual report containing revision risks by implant product
name. The report has been used by surgeons and hospitals to select implants based on clinical evidence. Implant
manufacturers have told us that their companies also pay close attention to the results we report and have encouraged
us to continue and expand this work.
MARCQI has also gained international recognition for the quality of its data and improvement work through
presentations at the International Society of Arthroplasty Registries. We are recognized as having reliable data with
high coverage across Michigan which strengthens our message and results as we work toward improving public
health through data driven quality improvement.
MARCQI could not be what it is without the hard work and dedication of many people at the participating
sites, Coordinating Center, and Ortech. The data abstractors, clinical champions and quality leads across the
state are our backbone. It would also not exist without financial support from Blue Cross Blue Shield of
Michigan/Blue Care Network and participating hospitals. Everyone involved has contributed to improving
the lives of the people in Michigan. This includes the patients who have the surgery and their families
who benefit from their improved mobility and independence.
In our careers, MARCQI is the most meaningful project we have ever worked on and
we are grateful to everyone who has worked with us and contributed to making
MARCQI successful. We look forward to the future of MARCQI as we
continue to collaborate.
Sincerely,

Richard E. Hughes, Ph.D.

Brian R. Hallstrom, M.D.
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Keynote speakers

David G. Lewallen, MD
lewallen.david@mayo.edu

Dr. David G. Lewallen is a Professor of Orthopedic Surgery and Consultant in the
Department of Orthopedic Surgery at Mayo Clinic in Rochester, Minn. He is a graduate of
Gustavus Adolphus College, received his MD degree from the University of Minnesota, and
completed a residency and Master’s degree program in research in the Department of
Orthopedic Surgery at Mayo Clinic. He then completed a fellowship in Biomechanics
research at Beth Israel Hospital in Boston before returning to join the consulting staff at
Mayo Clinic. Dr. Lewallen’s initial practice was focused on lower extremity problems
including both arthroplasty and trauma-related care, especially of the hip and pelvis.
He has had a career-long involvement with the Mayo Clinic Total Joint Registry, which has
prospectively collected data on all of the over 100,000 joint arthroplasties performed
there. He has been active in numerous professional societies and their boards, and is the
past president of the American Association of Hip and Knee Surgeons, The Hip Society, the
Association of Bone and Joint Surgeons, and the Mid-America Orthopaedic Association. He
was heavily involved in the more than decade-long development of the American Joint
Replacement Registry and served for three years as the first Chair of the Board of
Directors after it was incorporated in 2009. In 2013, he transitioned to Medical Director
for the AJRR and continues to assist in efforts to establish a nationwide registry of
arthroplasty procedures. Dr. Lewallen’s current clinical practice and research activities are
focused on hip and knee arthroplasty, revision surgery, clinical applications of highly
porous metal materials, and the management of arthroplasty complications.
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E r ic B o h m , M D , B E n g , M S c
ebohm@cjrg.ca

Dr Bohm works at the Concordia Hip and Knee Institute in Winnipeg, Canada where he
specializes in primary and revision hip and knee replacement surgery. He has
undergraduate degrees in both mechanical engineering and medicine from McMaster
University, and a graduate degree in Community Health and Epidemiology from Dalhousie
University. He completed his orthopedic residency at the University of Saskatchewan, and
undertook an arthroplasty fellowship at Dalhousie University in Halifax. In 2009, he
completed the prestigious ABC orthopaedic fellowship, visiting the UK, Ireland and South
Africa. His areas of research interest include access, appropriateness, effectiveness and
safety of healthcare, clinical registries, clinical trials, implant retrieval analysis, and
radiographic stereometric analysis. He currently chairs Manitoba’s provincial orthopedic
standards committee and the advisory committee of the Canadian Joint Replacement
Registry. He serves as medical advisor to the Winnipeg Regional Health Authority’s
orthopedic waitlist, joint replacement registry and central intake program. He is also a
member of the George and Fay Yee Center for Healthcare Innovation, where he serves as
director of their Health System Performance platform. He is co-lead for Manitoba’s
Choosing Wisely initiative. Other roles include president of the Canadian Arthroplasty
Society, and president of the International Society of Arthroplasty Registries.
Dr. Eric Bohm is an orthopaedic surgeon and professor of surgery at the University of
Manitoba, specializing in primary and revision hip and knee replacement surgery. He has
provincial responsibilities for hip and knee central intake, orthopaedic standards and
quality, and the provincial joint replacement registry. He also serves as the Director of
Systems Performance at the George and Fay Yee Centre for Healthcare Innovation, and is
the Clinical Sponsor for Choosing Wisely Manitoba.

Keynote speakers

Anne Lübbeke-Wolff, MD, MSc, DSc
anne.lubbekewolff@hcuge.ch

Dr. Lübbeke-Wolff is a clinical researcher and epidemiologist in the field of orthopaedic
surgery. She is nationally and internationally recognized for her expertise in hip and knee
arthroplasty outcomes, registry research, comparative effectiveness evaluation and
medical device epidemiology. Further work includes the impact of obesity on osteoarthritis
and joint replacement as well as the use of patient-reported outcomes in registries. She
has a longstanding experience with registries from her work with the Geneva Arthroplasty
Registry (development and lead) since 2001 and the Swiss National Joint Registry (SIRIS)
from 2016 to 2018. Since 2019 she is leading the International Society of Arthroplasty
Registries’ (ISAR) educational programs working group. She is currently the president-elect
of ISAR.
Anne Lübbeke-Wolff was educated in Marburg, Germany, where she graduated as a doctor
of medicine in 1993. After two years of training in orthopaedic surgery she moved to
clinical research and completed her education with a master's degree in epidemiology
(Harvard School of Public Health, Boston, 2005) and a doctor of science degree in clinical
epidemiology (Erasmus University Rotterdam, 2007). She obtained the title of privatdocent at the Faculty of Medicine, University of Geneva in 2013 and was appointed
assistant professor in 2017. Since March 2018 she holds a visiting professorship of
orthopaedic surgery at the University of Oxford.

From the MARCQI Coordinating Center Team
Dear MARCQI partners,
We are excited to be joining you in celebrating MARCQI”s ten years of data collection and quality
improvement. In reflection of the collaborative’s accomplishments over the last ten years, the
tremendous impact on patients undergoing hip and knee joint surgeries is nothing short of
extraordinary—from reducing blood transfusions to improving post-operative pain management
strategies to reduce opioids prescribed at discharge.
Our coordinating center staff’s diverse backgrounds and experiences come together to improve
processes, operations, and refine data definitions to best support the collaborative in its efforts to
abstract data and improve the quality of care provided to patients across the state.
We look forward to continuing to strengthen the collaboration between partner sites and the
coordinating center through workgroups, dedicated communication, individualized site-based
education, and to continue creating an environment of continuous learning and knowledge sharing.
To support these initiatives, the MARCQI Coordinating Center team’s guiding principles include:
• Strive to promote a positive and productive relationship with all our partners
• Maintain and improve high quality data abstraction and integrity through education and
evaluation
• Support the needs of partner sites with data abstraction and quality improvement
initiatives
• Work alongside you to incorporate MARCQI values and goals in all site interactions.
Our team thanks you for your continued dedication and commitment towards the quality
improvement of total hip and knee joint replacement procedures. Your work and achievement are truly
commendable, and we are incredibly proud to work alongside you.
We look forward to the future in our continued effort together to make Michigan the best place to
have joint replacement surgery. The best is yet to come.
Yours in partnership,
Tae Kim, MHSA

Joe Brooks, MSML

Kimberly Brown, MPH

Devon Metiva, MSN, AGCNS-BC

Sara Koralewski, RHIT

Alex Wong, DAT. AT

Davonne Bolden, MHA

Zach DeLong, MPH

Thomas Zheng, PhD, MS, MSE

Qi Zhu, MS

Anne Kagay-Lidster

Clinical Champion reflections

Karl Roberts, MD

As physicians and health care institutions we are long overdue for reporting and tracking our clinical
outcomes. We have been operating in a black box for too long. Quality and outcomes data is critical in
helping our physicians and institutions make the ongoing transition from volume-based care to value
based care and is necessary to improve the overall cost and quality of our healthcare system. This is
critical as hip and knee replacements are the greatest single expenditure for CMS annually and
continue to increase. Our ability to control cost and improve value will be essential to solving the
ongoing healthcare crisis in this nation. The greatest obstacle to outcomes reporting from an
institutional standpoint has always been a lack of both resources and a meaningful system to collect,
analyze and report the data on a large scale. With the evolution of the MARCQI project, not only has
this problem been addressed but more importantly it has become a resource for identification and
dissemination of best practices to help all member institutions improve from a quality perspective and
ultimately will result in improved patient outcomes.

Spectrum Health
Hospital – Grand Rapids;
Grand Rapids Surgical
Suites

The collaboration of member institutions within the MARCQI consortium has been
invaluable to facilitate process improvements at our member institution, Spectrum
Health. …[W]e have seen dramatic improvements in our quality initiatives as a result of
having access to outcomes data. Being able to benchmark our results against our peers, and
more importantly collaborate to identify best practices has raised the bar for our institution as
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well as individual physicians and ultimately should have a positive impact on patient safety. As clinical data reporting
measures improve, and patient specific outcomes are obtained, this will be an exciting resource for research and
surveillance to evaluate the comparative effectiveness of prosthetic devices, surgical techniques, and treatment protocols.
At Spectrum Health, MARCQI has presented us with the opportunity to measure our quality so that we may be able to make
meaningful improvements over time. It has also improved collaboration of physicians across the state which has been
instrumental in helping us arrive at best practices and implement these changes at an institutional level. Measuring
outcomes improves accountability, and accountability within a system improves performance. We are grateful to the
MARCQI project for providing our institution and our physicians this opportunity to improve.

Like many physicians I have feel very strongly about patient outcomes and experience which
is the reason I have had the pleasure of being involved in many quality projects to advance
patient care throughout the years. Unfortunately, many of these projects have been
dependent on data metrics to drive change and assess outcomes which were sometimes
difficult to obtain due to the lack of informatics tools. I was originally concerned about the
implications of industrial sponsorship of such an extraordinary tool such as MARCQI, but by
allowing orthopedic physicians to take ownership of this project it has led to unprecedented
buy-in for the cause. There have historically been tremendous obstacles in creating such a
data systems due to the lack of resources, database, medical legal environment and concern
about data use. This project has led to protected and transparent data which physicians and
hospitals have truly bought into, and for the first time there is a good, objective data to
Kory Johnson, DO, MS
utilize that can drive change and improve results. It has created a collaborative effort
University of Michigan
between physicians and institutions across the state. It has created incentives for both
Health - West
hospitals and physicians while giving them the resources and financial support to
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implement and disseminate best practice guidelines while establishing benchmarks for
outcomes. It is one thing to think you are doing well but another to have fairly objective data to refute or corroborate these
findings in evidence-based platform and identify outliers in an effort to improve value and quality of care.
Total joint arthroplasty is one of the best things we do for patients in all of medicine and can provide such an incredible
improvement in the quality of life for these patients. We take patients who are often debilitated by severe joint pain and
remove this disability to allow them to get back to enjoying a productive life. MARCQI has become a powerful instrument to
allow us to better understand and improve these outcomes. It has been an honor to be part of MARCQI as this has grown
to one of the most valuable tools for total joint arthroplasty that I have seen and has created an evolutionary leap forward
in driving system-based changes in quality of care. I am truly grateful to MARCQI for providing these resources to allow us
to be part of this advancement in medicine which improving orthopedics as a whole.

Clinical Champion reflections
…in a matter of a few years [MARCQI] encompass[ed] almost the entire state of Michigan and has
grown to include hundreds of thousands of joint replacements. The data that has come out of
this collaborative has greatly improved the quality of joint replacements done in our state and
has no doubt resulted in better outcomes. Myself and many of the physicians at our hospital
have all benefited from the many initiatives this collaborative has undertaken. The blood
management initiatives have significantly reduced our transfusion rates after joint replacement.
They are magnitudes lower than what they were before this collaborative began. The same is true
for our infection rate and readmission rates.
I've been a member of this collaborative since the beginning. I can honestly say that I clear my
schedule and look forward to attending every meeting. There is a wealth of information not only
Safa Kassab, MD
for me but for all my colleagues at our local institution. They have all grown accustomed to
looking at the data and learning from our colleagues across the state in the hopes of performing Trinity Health Oakland
best practice when it comes to joint replacements.
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This collaborative is one of the few efforts that have a direct positive impact on the practice of joint replacement…
…I truly believe that through the efforts of MARCQI that we can make Michigan the best and safest place to have a joint
replacement.

Kenneth Edwards, MD
Spectrum Lakeland
Healthcare

2 0 18

The experience of participating in the MARCQI program has been extraordinary and has
definitely benefitted my patients and those of my partners in Southwest Michigan. The
program has provided a unique opportunity to regularly interact with colleagues from
throughout the state which a rare experience. The regular meetings center around quality
improvement, accountability, and innovation and are always thought provoking,
challenging all surgeons present to examine their practices based on data rather than
preconceptions and anecdotal experience. The result has been data driven opportunities
for standardization as we collectively implement evidence-based practice.
Our practice has adopted most MARCQI recommendations including adoption of an
infection prevention tool kit, improved antibiotic stewardship, improved patient selection
criteria, and improved DVT prophylaxis management. We have developed programs to
reduce re-admissions, post-operative ER visits, and post-operative nursing home
admissions. These have improved outcomes and brought better value to our health
system.
In summary it has been a great privilege to participate in MARCQI and its mission to make
Michigan the best place in the US to have a joint replacement.

Several years ago, our little hospital was selected to be in the inaugural group. My partner at the
time was the physician champion and my attitude was, “why have yet another set of meetings
and responsibilities to add to my busy schedule.” Boy, was I wrong. After his departure, I became
the physician champion and immediately was struck by the high degree of organization with an
emphasis on delivery of care and improvement for all surgeons, all hospitals and all patients in
Michigan. MARCQI is now an indispensable part of my practice and I am proud to be a
participant.

Paul Bizzigotti, MD
Munson Cadillac
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Clinical Champion reflections
For the non-academic community surgeon, MARCQI has 3 major advantages:
1) Ties to a bigger group,
2) Compares local surgeons & hospitals to other institutions, giving a quality
benchmark to the community, health systems, and CMS
3) Builds legitimacy with the local community.

Eric Cornish, MD

By being part of a bigger group, we get the general advantages of contributing a
more heterogeneous and rural population to data from larger centers. The
aggregate data ultimately gives enough statistical significance for meaningful
insight into issues such as aspirin for DVT prophylaxis, benefits of TXA, and
appropriate use of narcotics.

MyMichigan Health Within an all-encompassing, accepting, and non-judgmental culture, local
Alpena
surgeons and hospitals can be compared to other institutions. This gives a
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valuable feedback loop that promotes quality and avoids variation based on
proven best practices. Ultimately this elevates the peripheral centers, giving justification to our
community, health systems, and CMS to do Total Joint Arthroplasty because of the comparisons to a
common benchmark of quality. This counters the argument to concentrate TJA in large centers of
excellence, and allows patient access.
At the community level, we have found that the MARCQI framework helps remove personal agenda
as consistent, standardized, learned best practice is recognized and adopted. This builds legitimacy
in the community as it promotes collaboration at the local level because of the focus on the patient.
This also promotes small regional planning to manage local issues and relationships. The registry
work also seems to give credence to issues such as preop optimization with patients as guidelines
are more consistently adopted. Essentially, the lines start to blur between the larger academic
centers and the smaller community-rural hospitals because of the learned best practice,
consistency and standardization. This has lead to unprecedented success in joint quality in
Michigan.
At a grassroots and personal level MARCQI leadership has been remarkable in teaching and
explaining the processes of joint registry evaluation to the group as a whole, including the Clinical
Data Analysts and Physicians. For myself as a busy clinician in a rural area, and I believe many
others in the group, we do not have significant exposure to these processes and they have done a
great job in bringing us up to speed. This includes academic lectures and tutorials from the
statisticians to explain complex concepts in a transparent and easy to understand format.
The MARCQI leadership has been good about including the community and non-academic
orthopaedists in committees and research endeavors, as well as facilitating input in discussions at
the meetings about best practices, which are open and frank, but give a cross section of what other
people are doing on topics such as outpatient surgery, patellar resurfacing, and cemented stems.
Also, I would note a high level of published scientific literature as a spinoff from MARCQI that
disseminates the findings they have made to a worldwide audience (I have seen at least two
citations of MARCQI work in the latest Orthopaedic Knowledge Update which is a premier review of
the literature). Their work on strategies to minimize blood transfusion, use of Tranxemic Acid to limit
blood loss, and Aspirin as an effective agent for DVT prophylaxis have helped change the face of
medicine.
Because of the high standards and collegial -all-encompassing nature of the group, Michigan
orthopaedists are turning to MARCQI to participate and be a part of the movement forward.

Clinical Champion reflections
Early in Orthopaedic practice I was frustrated by the transition from the ongoing assessment and
constant feedback a surgeon receives throughout years of school and residency, to the complete
lack of access to such information on the most important aspect of what we do: Taking care of
patients. Sites like Healthgrades.com provided an un-validated and frequently unreliable source
of patient praise or complaint, and Press-Ganey scores emphasized measures that really didn’t
seem to mean much in terms of actual outcomes and complications that a patient could
experience under my own care. Research has demonstrated that “being a nice person” and
treating individuals with dignity and respect has more to do with CG-CAHPS outcomes, than
whether or not patients were happy with their surgeries. Furthermore, in a population that is
free to seek care elsewhere after their initial surgical experience, how could I possibly know what
my true infection rate was? Or revision rate? Or readmission? ED visits? VTE rate? These were
B r y an P a c k , M D
tracked if patients came back to the hospital where I did their surgeries, but what if they went
Trinity Health
somewhere else and never followed up with me or my team? Were the implants I was using
Livingston & Livonia
(though reasonable in international registries) “good” implants among my immediate peers?
A patient would ask me a question about infection or revision, and I would have to provide a
Medical Center
number based on a study, not my own statistically relevant data. Is this the answer I would
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want when confronted with the consideration of surgery for my own family or myself?
It was therefore natural to seek a way to legitimately address these questions. MARCQI was clearly the answer, and
when I pushed our hospital administration to join early on, they had already started investigating, but were concerned
that they would not have surgeon interest – a regrettable commentary on a previously (and no longer) accepted barrier
between surgeon and hospital. The next obstacle for involving my partners in a private practice was the quality of the
data. For years they/we had been assailed by bad data, usually the result of either the wrong question being asked or
inaccurate collection. The pursuit of the right direction was therefore continually thwarted by a nebulous and inaccurate
roadmap. However, a clear understanding of the detail with which MARCQI is accurately abstracted by a network of
supported, trained, committed professionals (CDAs) quelled the concerns – MARCQI was/is different.
The next question was how do we interact and improve the data locally and statewide? “What do we do with the data?”
MARCQI once again provided the answer through local and statewide meetings, both among our peers of surgeons, and
among multidisciplinary teams. The MARCQI “method” became the standard for any quality improvement project in
which we engaged, Orthopaedic or otherwise, and has remained as such. In fact, I have had the opportunity to serve in
many quality improvement roles in my former practice, hospitals, and in a new practice. MARCQI has acted as a
benchmark for all of these roles, and is highly-respected in quality circles.
Finally, I went through a major move in the last year, from a private practice on one side of the state, to an employed
position on the other. My MARCQI data followed me, and continues to allow me to provide statistically and reasonably
relevant data to my patients to enhance shared decision making. Participating in local MARCQI site meetings has also
allowed for shared connections with new colleagues and hospital staff, all pursuing a common goal: To make Michigan
the best place in the world to have a joint replacement. I believe that MARCQI is doing that – and more. I would like to
personally thank BCBS for making MARCQI possible, and their ongoing support for an exemplary program.

Clinical Data Abstractor Committee chair reflections
The Clinical Data Abstractor (CDA) committee’s mission is to explore and facilitate
collaborative and educational experiences for the abstractors while acting as a
liaison with both the MARCQI coordinating center and the executive committee. As
committee members, we are inclusive to recognize the importance of being different
facility partners for the perspectives and experiences of small or large hospitals and
ambulatory surgery centers. Over the past several years, we have been able to share
our successes, barriers, and suggest improvement opportunities to MARCQI from
several different members with diverse perspectives, backgrounds, viewpoints, and
abilities. The CDA committee’s positive impacts on the collaborative is felt by giving
suggestions or creating educational opportunities for collaborative calls and
meetings while supporting quality improvement (QI) projects, specification manual
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Michigan Medicine; improvements, and, most importantly, one another. The partnerships built from
sites to abstractors to the MARCQI coordinating center continue to build the
Brighton Center for
communication avenues needed to build upon the current QI work while identifying
Specialty Care
CDA Committee chair future opportunities. I look forward to the ongoing contributions from this
committee while watching the future growth and success of MARCQI.

From our Ortech partners
To our valued partner,
Congratulations on achieving this monumental
milestone of 10 years! Ortech is honored to have
been your registry platform since the inception of
this initiative. Over the last several years MARCQI
has taken a leadership role in demonstrating the
importance of performance measurement and
improvement in joint replacement. The outcomes of the initiative have been immense
and many other organizations across the country have followed your shining example. In
our travels across the United States, we commonly hear from key opinion leaders that
MARCQI is the gold standard of orthopaedic registries. We are proud to be your
technology partner and value our decade long relationship.
Congratulations,
Jeff Guerin, Sean Volkaert and the entire Ortech Team
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