Office of Research and Development

Field Conference Call Notes

Monday, October 21, 2013
1. Welcome – Timothy O’Leary, M.D., Ph.D. 

2.  
Updates – Holly Birdsall, M.D., Ph.D.
3. Communications Update – Stephen C. Herring, MA
Research Week 2014 is from May 19-23 and that our theme has been selected. 
VA Research:  Making a Difference.

More information can be found at:

http://www.research.va.gov/researchweek/future-dates.cfm 

4.  
Non Profit Program Update – Kimberly Collins, MBA
Highlights of the Executive Summary of the 2012 NPC Annual Report to VA 

(based on reports submitted in June, 2013)
The 2012 Annual Report showed $262,488,000 in revenues, with federal funding at 184,692,000, private sector funding at $75,323,000 and other income at $2,473,000.  The total revenues remained flat when compared to 2011.   Expenses were at $262,900,000.  Of the 85 NPCs, 84 submitted annual reports; of these, 81 were active and reported financial activity.  99.3% of NPC revenues were subject to outside independent audits (18 NPCs either fell below the amount that triggers the annual audit requirement or fell within the three year intervening period).  Forty-two NPCs reported increased overall revenue in 2012 compared to 45 in 2011.  Specific VA research projects and education activities funded by these NPCs include:
· Renovate and upgrade VA research infrastructure; 

· Provide funds, staffing, and training support to VA and affiliate universities to help cover IRB requirements;

· Pay for expenses related to recruitment of research investigators to the VA system;

· Fund seed grants to new investigators to aid them in establishing their VA research careers; 

· Employ support staff for VA research projects; 

· Cover the cost of training VA research personnel in topics such as research compliance, good clinical practice, and board governance; 

· Underwrite bridge funding for VA investigators who are between research grant awards;

· Support travel and registration fees for VA investigators to attend scientific conferences;

· Procure personnel, equipment, and supplies for VA animal research facilities;

· Provide funds for research pharmaceutical staff and equipment; and

· Host national educational conferences for VA personnel with incidental attendance by health professionals from surrounding communities.
NPPO Review Reports:
The NPPO also provided an overview of the NPPO Reviews that were completed in Fiscal Years 2011 through 2013.  84 VA affiliated nonprofits (NPCs) were reviewed.  Twelve NPCs had no findings.  The other NPCs shared 585 recommendations with the largest majority of these findings in the following categories:

· Cash Disbursements

· Bank Reconciliations

· Policies and Procedures

· Payroll

· IPA’s

· Financial Statements

· Travel Expenses

· Performance Appraisals

· HR and Personnel

· Board Meetings

· Credit Cards

· Job Descriptions

5.
Service Updates:

· RR&D Update – Patricia Dorn, Ph.D.
(1)  Two International Items featuring RR&D Investigators

The BrainGate Research and Development team led by Dr. John Donoghue (Director of the RR&D CoE for Neuroresoration and Neurotechnology and Professor at Brown University) and Dr. Arto Nurmikko from Brown University were awarded a $1M dollar prize on October 15, 2013 in recognition of their outstanding work in brain computer interfaces. The Moshe Mirilashvili Memorial Fund B.R.A.I.N. Prize was presented by Israeli President Shimon Peres, a leading proponent of brain research and technology, at the 1st International BrainTech Israel 2013 Conference in Tel Aviv.

http://www.conference.israelbrain.org
http://news.brown.edu/pressreleases/2013/10/brain
Dr. Bruce Sangeorzan, Director RR&D CoE on Limb Loss Prevention & Prosthetic Engineering had his research, Ankle Arthrodesis versus Arthroplasty, featured in the latest issue of International Innovations. Dr. Sangeorzan is developing a novel research program that aims to improve function and minimize pain experienced by patients following operations for end-stage ankle arthritis. 

(see attached documents)
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(2)  Inducted into the Institute of Medicine October 2013

Dr. Mike Boninger, Co-Director RR&D CoE Human Engineering Research Laboratories and Dr. John Donoghue, Director of the RR&D CoE for Neuroresoration and Neurotechnology.
http://www.iom.edu/about-iom/membership/iomclassof2012.aspx
(3)  Small Projects in Rehabilitation Research - SPiRE Program

We are in the midst of the second cycle for this new award program. RR&D seeks your feedback on the SPiRE program in general and specifically on the timing for application preparation by the PI and application processing by the research office. Please email your input to Tricia Dorn (patricia.dorn@va.gov) and Tiffany Asqueri (tiffany.asqueri@va.gov). 

(4)  Paul B. Magnuson Award Call for 2014 Nominations

The Paul B Magnuson Award is presented annually to a VA RR&D investigator who exemplifies the entrepreneurship, humanitarianism, and dedication to Veterans displayed by Dr. Paul B. Magnuson during his career.  Nominations are being accepted through February 3, 2014.  Please refer to VHA Handbook 1203.06 and the instructions for compiling and submitting a nomination packet available on the RR&D website. 

http://www.rehab.research.va.gov/award/magnuson.html#start
(5)  Scientific Review

Summer 2013 Merit Review Results:

Intent to fund decisions for Summer 2013 were sent to the Research Office and Principal Investigator via email on October 10th.  eRA Commons will be updated this week to reflect applications “to be paid”.  Applications not selected for funding will remain in a “pending council” status.  

Fall 2013 SPiRE Review Timeline: 

Summary Statements will be released by November 25, with intent to funding notification shortly thereafter.

Winter 2014 Merit Review Timeline:

LOI and/or Waiver Requests – November 1
Last Date to Submit Application - December 11 (assumes no errors or warnings that need to be addressed)

Application Verification Deadline in eRA – December 16
· HSR&D and QUERI Updates – David Atkins, M.D.
Summer 2013 SMRB
163 applications were reviewed including 102 IIRs, 57 Pilot Projects, and 4 Nursing Research Initiative projects during the 2½ - day meetings held between August 27-29, 2013. Summary statements with key points were released to all PIs via eRA on September 30, and are also available via email upon request in consideration of the government shutdown.  Notification of Review Outcome letters were emailed to all PIs on October 7. 
Of the 102 IIRs reviewed, 23 were selected for funding (22.5%). Of the 57 Pilot Projects reviewed, 11 were selected for funding (19.3%). No NRI applications were selected for funding (0%). 
Of the total 163 applications reviewed (IIR, Pilot and NRI combined), a total of 34 were selected for funding (20.9%).
Winter 2014 SMRB
Research Plans for IIR applications submitted will now be limited to 14 pages with 1 page for Specific Aims.  New or resubmitted IIR applications, with Research Plans that do not conform to the new page limit, will not be reviewed. RFAs have been revised to reflect this change and can be found on the intranet. 
**(The SF424 is expected to change by January 2014 to reflect this limitation, so stations should understand that the revised RFA instructions supersede those in the SF424 document.  Also, this this limitation does NOT apply to CDA, Pilot, and/or NRI applications.)

ITS opened in ART on Tuesday, October 1 and will close on Friday, November 1. The first day to submit applications to eRA/Grants.gov will be Friday, November 15. The down to the wire Grants.gov submission date is on December 10, while the last possible submission date for applications is December 12 prior to the eRA verification deadline on December 16. The last opportunity to submit an application and utilize the two-business-day examination window is December 10. Note that any changed/corrected applications must be entered no later than December 12 as any resubmission after this date will miss the eRA verification deadline (December 16). Submissions entered on December 12 cannot use the two-business-day examination window.

CIDER Updates:

Career Development Conference

The HSR&D Career Development Conference scheduled for October 15th was canceled due to the government shutdown.  The conference will be rescheduled over the coming months.

Partnered Research Journal Supplement

The Journal of General Internal Medicine (JGIM) has agreed to publish a special supplement on VA partnered research.  A call for abstracts will be sent out in early November with manuscripts due in early March for a December 2014 publication. 

State of the Art Conference
A SOTA conference on the topic of the next generation of Clinical Quality Measures is being planned and will be held virtually in January and February with SOTA product development to continue into the Spring of 2014.  

FORUM

The Fall issue of FORUM, HSR&D’s newsletter, is now posted to the HSR&D website.  The topic of the issue is organizational culture change and features an opening commentary by Dr. Jeff Murawsky, VISN 12 Network Director and a research response article by Dr. Saul Weiner of the Jesse Brown VAMC.   Three articles highlight findings from HSR&D research studies related to culture change.  http://www.hsrd.research.va.gov/publications/forum/oct13/ 

Management eBrief 

A Management eBrief was distributed that summarizes a recent ESP report-- A Systematic Review: Intimate Partner Violence among Veterans and Active Duty Service Members. The Management Brief can be found on the HSR&D website  http://www.hsrd.research.va.gov/publications/management_briefs/    The full report is available on the Intranet only at http://vaww.hsrd.research.va.gov/publications/esp/partner_violence.cfm .

Recent Journal publications:
Hawn M, Graham L, Richman J, Itani K, Henderson W, and Maddox T. Risk of Major Adverse Cardiac Events Following Non-Cardiac Surgery in Patients with Coronary Stents. JAMA October 9, 2013;310(14):1462-72.

Mott JM, Hundt NE, Sansgiry S, Mignogna J, Cully J. Changes in Psychotherapy Utilization among Veterans with Depression, Anxiety, and PTSD. Psychiatric Services October 1, 2013; e-pub ahead of print.

Greenawalt D, Copeland L, MacCarthy A, Sun F, and Zeber J. Post-traumatic Stress Disorder and Odds of Major Invasive Procedures among U.S. Veterans Affairs Patients. Journal of Psychosomatic Research October 2013;75(4):386-93. 

Maciejewski M, Wang V, Burgess Jr. J, et al. The Continuity and Quality of Primary Care.  Medical Care Research and Review October 2013;70(5):497-513.
QUERI Updates:

1. The QUERI national program evaluation is currently underway.

2. Fall cycle Service-Directed Projects (SDPs) and 1-year Rapid Response Proposals (RRPs) are being reviewed at the end of October 2013; the next due date for SDP Concept Papers is October 25, 2013 (please see the HSR&D QUERI website for SDP concept paper guidelines). The next due dates for SDPs and RRPs is January 8, 2014 (please see the ORD website for the RFAs).

3. The Office of Nursing Services Partnered Evaluation Centers are underway. The QUERI R&M Committee will evaluate the impact of the current Partnered Evaluation Centers, including the Specialty Care and Office of Patient-Centered Care Centers to inform future partnered initiatives.

· BLR&D and CSR&D Update – Ronald Przygodzki, M.D.
Update on the Fall 2013 Merit Review Cycle

25 review panels for the Fall 2013 BLR&D and CSR&D review cycle will meet between November 18 and December 13.

Applications for 542 Merit Review Awards, 4 Pilot Projects, and 49 Career Development Awards will be reviewed. 

In addition, a total of 13 applications submitted to the Gulf War Research RFAs will be reviewed in a separate meeting.

Due to travel restrictions and budgetary uncertainties, all review meetings scheduled between November 18 and November 26 will take place as teleconferences rather than as face-to-face meetings.

The format of the remaining meetings will be determined as the cycle progresses and information concerning restrictions on VA travel becomes available.

The local Research and Development Offices (ACOS and/or AO) have been notified of review panel assignments for submitted applications and the window for requesting assignment changes is now closed.
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Ankle arthrodesis
versus arthroplasty

Could you outline the background and
goals of your research?

We are aiming to compare the functional
outcomes of ankle arthrodesis and ankle
arthroplasty as treatment options for end-
stage ankle arthritis. Traditionally, ankle
arthritis has been treated with bracing,
cheilectomy (a surgical ‘clean-up’ of the
joint), and realignment in its early stages.
When the joint was no longer functional,
ankle arthrodesis used to be the only option.
However, there has since been an improvement
in materials and understanding based on
results from hip and knee replacements.

| began doing ankle replacement surgery in the
1990s for select patients who were not good
candidates for ankle arthrodesis. As more ankle
replacements became available for use in the
US, their potential applications increased. The
goal of this project is to determine by way of
direct comparison the patient satisfaction and
functional outcomes of the two treatments in
matched populations.

Can you explain the difference between
ankle arthrodesis and arthroplasty?

Both of these treatment options relieve pain
caused by the arthritic ankle joint. Arthrodesis
removes the joint itself as it bonds the talus
and tibia together. When the joint and the
motion are gone, the pain is gone. In contrast,
arthroplasty works by removing the arthritic
joint surfaces of the tibia and the talus,
replacing them with metal components and
then placing a plastic bearing surface between
them. There is no longer any contact between
the arthritic surfaces and pain is improved.

Dr Bruce Sangeorzan is developing

a novel research programme that
aims to improve function and

minimise pain experienced by

What do you hope will be the main benefits
to patients following this research?

Improving function and relieving pain is what
orthopaedic care is all about. This is a clinical
trial with readily apparent translational value.
We hope this research will identify strengths
and weaknesses of each treatment that can
be applied in patient and physician decision-
making algorithms.

How did you come to join the VA Hospital
Center of Excellence for Limb Loss
Prevention and Prosthetic Engineering?

When | joined the faculty at the University of
Washington, Drs Sigvard T Hansen and Ernest
Burgess asked me to manage the amputee
service at the VA Hospital. | had partnered
with a mechanical engineer at the University
by the name of Alan Tensor to investigate

the mechanics of the lower leg and the ways
in which trauma adversely affected those
mechanics; we had received funding through
the US Department of Veterans Affairs to study
limb mechanics. When the VA determined it
needed more medical evidence to manage
patients with impending limb loss, the skillsets
that we had developed together provided a
good backdrop to answer the questions posed
by the Veterans Administration.

Joseph Czerniecki, MD, a physical medicine
and rehabilitation specialist with expertise in
the rehabilitation of patients with limb loss,
had been my co-director of the amputee care
service. Along with Gayle Reiber, PhD, we
formed a core investigator group to compete
for funding at the VA Center.

How did you recruit for the project?

The cohort size was determined using pilot
data from a prospective comparison funded
by the Department of Veterans Affairs. The
differences in outcome are relatively small so

patients following operations for
end-stage ankle arthritis

we needed a large cohort to answer questions
of effectiveness. The study is a little more
than a year into active enrolment. We've
enrolled about 150 patients in the first year of
this National Insitutes of Health (NIH) trial,
and hope to enrol another ~400 patients.
Along with approximately 300 patients

from our pilot study, we think we will have
adequate data to determine the patient self-
reported outcomes in a valid way.

Other key collaborators for the NIH project
come from five active participating clinical
sites: Dr Michael Brage from the University
of Washington; Dr Chris Coetzee from Twin
Cities Orthopedics; Dr Michael Houghton
from Orthopaedic and Spine Center of the
Rockies; Dr Jim Davitt from Orthopedic and
Fracture Specialists; and Drs Don Bohay, John
Anderson and John Maskill from Orthopaedic
Associates of Michigan.

What is next for the research?

We hope to follow our cohort longer than
three years, as we estimate that enrolling
sufficient patients to determine a difference
would take about two and half years. While
this particular research award only covers
five years, we feel there will be great value in
extending the award to follow the patients
up to eight to 10 years. This is the traditional
time when a joint replacement begins

to break down. The value and cost-
effectiveness of the treatment options

will be clearer with a longer follow-up.
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DR BRUCE SANGEORZAN

Step by step

A multi-centre research initiative led by the VA Center of Excellence for

Limb Loss Prevention and Prosthetic Engineering is helping US Veterans to
rebuild their lives and independence following loss of limbs or limb function

A STUDY BY the US Congressional Research
Service reported that between 2001 and 2010,
1,126 US Veterans experienced major limb loss
due to injuries sustained during combat. For
those Veterans who underwent lower limb
amputation surgery, or for those who are still
at risk, the VA Center of Excellence for Limb
Loss Prevention and Prosthetic Engineering
is a vital source of hope and rehabilitation. At
the heart of the Center’s mission is its aim to
improve the quality of life of Veterans at risk of
lower extremity amputation, through a variety
of means: quantitative comparison of different
treatment options for foot deformities that can
lead to loss of limb function; insight into the
pathomechanics of diabetic foot ulcer formation;
development of pioneering new prostheses; and
the creation of novel research tools that can be
employed in a wide range of clinical studies.

Center Director Dr Bruce Sangeorzan has been
working in the field of ankle osteoarthritis since
the early 1990s and is only too familiar with
the agony suffered by so many Veterans, often
under traumatic circumstances: “Although injury
and arthritis contribute less than many other
afflictions to mortality, they contribute more
to disability,” he comments. “In particular, the
number of years for which people are affected
are very high for trauma because it affects
younger people. | believe that both arthritis
and trauma rank in the top 10 for impact on the
American population.”

THE NEED FORACTION

It is apparent to researchers working alongside Dr
Sangeorzan that US military action in the Middle
East region has greatly heightened the VA's need
for advanced expertise in limb injury, limb loss
and improved prosthetic components, and a
range of innovative research programmes has
been developed in response. As well as catering
for the young combat-injured Veterans
from Operation Iragi Freedom (OIF)

and Operation Enduring Freedom (OEF), the
Center also helps many Veterans of the Vietnam
War and other armed conflicts spanning many
decades. With this in mind, they have been able
to develop strategies to analyse and compare
the frequency of treatable conditions in these
populations from different age groups and
how patients variously respond to the available
therapies and/or prosthetic solutions.

The breadth of research conducted by Dr
Sangeorzan’s group is such that they necessarily
recruit experts from a diverse set of medical
backgrounds. The investigative team includes
orthopaedic surgeons, physiatrists, engineers,
psychologists, human motion biomechanists,
foot/ankle biomechanists, epidemiologists and
prosthetists, all of whom work with collaboration
in mind. The three focal areas under exploration
at the Center are limb loss prevention, prosthetic
engineering and translational research, each of
which has its own unique challenges requiring
state-of-the-art solutions.

AREAS OF EXPERTISE

Limb loss prevention research - this tranche of
study aims to reduce functional and anatomical
limb loss by exploring the disease processes
that lead to aberrant limb function and by
developing novel technologies for studying the
foot. Scientists investigate Veterans who have
particular musculoskeletal impairment of the
foot and ankle which causes them significant
pain and restricts mobility. They also look at
those Veterans at risk of amputation caused by
diabetes and foot ulceration.

Prosthetic engineering research - this area is
producing some of the most exciting and life-
changing results for lower limb amputees of all
age ranges, from the young, active Veterans of
OIF and OEF to the ageing Vietnam Veteran.
These studies not only aim to improve the
functionality of prosthetics but also to enhance
standards of care and thereby vastly improve
the experience of the prosthetic user. Under Dr
Sangeorzan’s direction, the Center is currently
testing a system which can make use of electrical
activation signals from residual muscles without
the need for surgical intervention: “This
system has the ability to detect user
objectives, such as walking

on level ground





and up and down stairs, with over 98 per cent
accuracy,” he reveals. Another study looking at
sweat production inside the prosthesis has tested
a Dynamic Air Exchange Prosthesis that provides
evaporative cooling inside the prosthesis and
enables the expulsion of sweat. “This system
could have far-reaching effects on comfort
for users, and dramatically increase the ability
of amputees to exercise without the need to
remove their prosthetic limbs to empty the build-
up of sweat,” enthuses Dr Sangeorzan.

Translational research - the Center bases
its translational approach on a conceptual
biopsychosocial ~ framework.  “This  model
recognises that outcome is ultimately related
to amputees’ medical status and associated co-
morbidites, as well as their psychological status
and the social environment in which they live
and function,” Dr Sangeorzan elucidates. For
example, alongside the development of learning
strategies that prosthetic users can adopt to
help them train with their new limb, one area
of research is looking to reduce the incidence of
depression following amputation by engaging
patients more closely in their own medical
care. Moreover, the emphasis on combining
translational research with advances in limb loss
prevention and prosthetic engineering provides
a holistic approach to patient care that greatly
enhances outcomes for Veteran amputees.

ARTHRODESIS VERSUS
ARTHROPLASTY RESEARCH

Dr Sangeorzan’s cutting-edge research on
arthrodesis and arthroplasty for end-stage ankle
arthritis is making exciting progress in limb loss
prevention. The comparison between arthrodesis
— traditionally considered the ‘gold standard’ of
treatment — and arthroplasty has provided vital
insight into the efficacy of each option in terms of
both physical and psychological gains.

In preliminary analysis from Dr Sangeorzan’s
VA-funded pilot study, 269 arthrodesis and
arthroplasty patients were followed both during
their surgery and throughout their post-operative
recovery for up to 36 months, to determine
if there was any significant difference in the
recovery rates or experiences of patients. They
were examined at regular intervals, completing
Musculoskeletal Functional Assessments (MFA)
and SF-36 Health Assessments at each stage,
while their activity levels were assessed using
StepWatch3™ Activity Monitors which recorded
step activity across a 14-day period.

“Average step activity at a high activity level
(>40 steps per minute) significantly increased
across the overall study period with the greatest
average change of 424 bilateral steps occurring
between baseline and 12 months,” reflects
Dr Sangeorzan. “Sustained activity measures
generated by the StepWatch™ software
revealed significant improvement from baseline
to 12, 24 and 36 months. Neither surgery
significantly improved the total number of daily
steps over the course of the study. Self-reported
function did not differ by surgery type. However,
MFA scores decreased strongly for arthrodesis

Top: foot markers on a model used for gait simulation in
laboratory testing. Bottom: front and side images of an
ankle joint replacement.

and arthroplasty across all follow-up periods,
indicating increased function.”

Data revealed dramatic improvements in both
ankle arthrodesis and arthroplasty, and the data
were used to formulate the power analysis for the
prospective trial comparing the two treatments,
which is funded by the National Institute for
Arthritis and Musculoskeletal and Skin Diseases.

RESULTS

In addition to the physical benefits described by
increased step activity in both arthrodesis and
arthroplasty patients, Dr Sangeorzan was able to
identify some pre-operative baseline differences
between patients undergoing arthrodesis and
arthroplasty. He believes identifying pre-operative
functional differences could enhance surgical
decision making and aid in the assessment of post-
surgical treatment efficacy.

Findings from the ongoing study indicate self-
reported pain reduction and improved gait function
after surgery for both treatments. Additionally, Dr
Sangeorzan and his colleagues learned that the
raw numbers of step counts were not particularly
useful in determining differences in activity, but
further analysis is needed to look at specific
sustained activity measurements generated by
the StepWatch™. Moving forward, his team has a
better idea of how to analyse the activity variables
and look for specific benefits from treatment. They
continue to follow patients in the VA-funded study
through a three-year follow-up and have plans for
further data analysis at the conclusion of the study,
while continuing his research through the National
Institutes of Health-funded trial. This knowledge
will be invaluable in the treatment of related
conditions and looks set to help significantly
improve the lives of patients for years to come.

INTELLIGENCE

COMPARING ANKLE ARTHRODESIS TO
ANKLE ARTHROPLASTY

OBJECTIVES

To conduct a randomised controlled

trial (RCT) with a back door for patient
preference enrolment comparing ankle
arthroplasty to ankle arthrodesis for
treatment of end-stage ankle arthritis.

The project will compare subjects’ pain,
mobility and general health before and
after each surgery, and will also determine
whether certain patient characteristics are
associated with more successful outcomes.

KEY COLLABORATORS

VA Center of Excellence for Limb Loss
Prevention and Prosthetic Engineering,
Seattle, WA < Harborview Medical Center,
UW Medicine, Seattle, WA - Orthopedic
and Fracture Specialists, Portland, OR -
Twin Cities Orthopedics, Minneapolis, MN
« Orthopaedic Associates of Michigan,
Grand Rapids, Ml - Orthopaedic and Spine
Center of the Rockies, Fort Collins, CO

FUNDING

National Institutes of Health — National
Institute of Arthritis and Musculoskeletal
and Skin Diseases (NIAMS)

CONTACT

Dr Bruce Sangeorzan
VA Puget Sound Health Care System

VA RR&D Center, MS 151
1660 South Columbian Way
Seattle, WA 98108

USA

T +1206 277 3223
F +1206 277 4285
E bsangeor@u.washington.edu

www.amputation.research.va.gov/
Research_Staff/Bruce_Sangeorzan.asp

is Director
of the Rehabilitation Research and
Development Center of Excellence for Limb
Loss Prevention and Prosthetic Engineering.
He is also Professor and Vice Chairman of
Orthopaedics and Sports Medicine at the
University of Washington.
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Ankle arthrodesis
versus arthroplasty

Could you outline the background and
goals of your research?

We are aiming to compare the functional
outcomes of ankle arthrodesis and ankle
arthroplasty as treatment options for end-
stage ankle arthritis. Traditionally, ankle
arthritis has been treated with bracing,
cheilectomy (a surgical ‘clean-up’ of the
joint), and realignment in its early stages.
When the joint was no longer functional,
ankle arthrodesis used to be the only option.
However, there has since been an improvement
in materials and understanding based on
results from hip and knee replacements.

| began doing ankle replacement surgery in the
1990s for select patients who were not good
candidates for ankle arthrodesis. As more ankle
replacements became available for use in the
US, their potential applications increased. The
goal of this project is to determine by way of
direct comparison the patient satisfaction and
functional outcomes of the two treatments in
matched populations.

Can you explain the difference between
ankle arthrodesis and arthroplasty?

Both of these treatment options relieve pain
caused by the arthritic ankle joint. Arthrodesis
removes the joint itself as it bonds the talus
and tibia together. When the joint and the
motion are gone, the pain is gone. In contrast,
arthroplasty works by removing the arthritic
joint surfaces of the tibia and the talus,
replacing them with metal components and
then placing a plastic bearing surface between
them. There is no longer any contact between
the arthritic surfaces and pain is improved.

Dr Bruce Sangeorzan is developing

a novel research programme that
aims to improve function and

minimise pain experienced by

What do you hope will be the main benefits
to patients following this research?

Improving function and relieving pain is what
orthopaedic care is all about. This is a clinical
trial with readily apparent translational value.
We hope this research will identify strengths
and weaknesses of each treatment that can
be applied in patient and physician decision-
making algorithms.

How did you come to join the VA Hospital
Center of Excellence for Limb Loss
Prevention and Prosthetic Engineering?

When | joined the faculty at the University of
Washington, Drs Sigvard T Hansen and Ernest
Burgess asked me to manage the amputee
service at the VA Hospital. | had partnered
with a mechanical engineer at the University
by the name of Alan Tensor to investigate

the mechanics of the lower leg and the ways
in which trauma adversely affected those
mechanics; we had received funding through
the US Department of Veterans Affairs to study
limb mechanics. When the VA determined it
needed more medical evidence to manage
patients with impending limb loss, the skillsets
that we had developed together provided a
good backdrop to answer the questions posed
by the Veterans Administration.

Joseph Czerniecki, MD, a physical medicine
and rehabilitation specialist with expertise in
the rehabilitation of patients with limb loss,
had been my co-director of the amputee care
service. Along with Gayle Reiber, PhD, we
formed a core investigator group to compete
for funding at the VA Center.

How did you recruit for the project?

The cohort size was determined using pilot
data from a prospective comparison funded
by the Department of Veterans Affairs. The
differences in outcome are relatively small so

patients following operations for
end-stage ankle arthritis

we needed a large cohort to answer questions
of effectiveness. The study is a little more
than a year into active enrolment. We've
enrolled about 150 patients in the first year of
this National Insitutes of Health (NIH) trial,
and hope to enrol another ~400 patients.
Along with approximately 300 patients

from our pilot study, we think we will have
adequate data to determine the patient self-
reported outcomes in a valid way.

Other key collaborators for the NIH project
come from five active participating clinical
sites: Dr Michael Brage from the University
of Washington; Dr Chris Coetzee from Twin
Cities Orthopedics; Dr Michael Houghton
from Orthopaedic and Spine Center of the
Rockies; Dr Jim Davitt from Orthopedic and
Fracture Specialists; and Drs Don Bohay, John
Anderson and John Maskill from Orthopaedic
Associates of Michigan.

What is next for the research?

We hope to follow our cohort longer than
three years, as we estimate that enrolling
sufficient patients to determine a difference
would take about two and half years. While
this particular research award only covers
five years, we feel there will be great value in
extending the award to follow the patients
up to eight to 10 years. This is the traditional
time when a joint replacement begins

to break down. The value and cost-
effectiveness of the treatment options

will be clearer with a longer follow-up.
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DR BRUCE SANGEORZAN
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Step by step

A multi-centre research initiative led by the VA Center of Excellence for

Limb Loss Prevention and Prosthetic Engineering is helping US Veterans to
rebuild their lives and independence following loss of limbs or limb function

A STUDY BY the US Congressional Research
Service reported that between 2001 and 2010,
1,126 US Veterans experienced major limb loss
due to injuries sustained during combat. For
those Veterans who underwent lower limb
amputation surgery, or for those who are still
at risk, the VA Center of Excellence for Limb
Loss Prevention and Prosthetic Engineering
is a vital source of hope and rehabilitation. At
the heart of the Center’s mission is its aim to
improve the quality of life of Veterans at risk of
lower extremity amputation, through a variety
of means: quantitative comparison of different
treatment options for foot deformities that can
lead to loss of limb function; insight into the
pathomechanics of diabetic foot ulcer formation;
development of pioneering new prostheses; and
the creation of novel research tools that can be
employed in a wide range of clinical studies.

Center Director Dr Bruce Sangeorzan has been
working in the field of ankle osteoarthritis since
the early 1990s and is only too familiar with
the agony suffered by so many Veterans, often
under traumatic circumstances: “Although injury
and arthritis contribute less than many other
afflictions to mortality, they contribute more
to disability,” he comments. “In particular, the
number of years for which people are affected
are very high for trauma because it affects
younger people. | believe that both arthritis
and trauma rank in the top 10 for impact on the
American population.”

THE NEED FOR ACTION

It is apparent to researchers working alongside Dr
Sangeorzan that US military action in the Middle
East region has greatly heightened the VA's need
for advanced expertise in limb injury, limb loss
and improved prosthetic components, and a
range of innovative research programmes has
been developed in response. As well as catering
for the young combat-injured Veterans
from Operation Iragi Freedom (OIF)
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and Operation Enduring Freedom (OEF), the
Center also helps many Veterans of the Vietnam
War and other armed conflicts spanning many
decades. With this in mind, they have been able
to develop strategies to analyse and compare
the frequency of treatable conditions in these
populations from different age groups and
how patients variously respond to the available
therapies and/or prosthetic solutions.

The breadth of research conducted by Dr
Sangeorzan’s group is such that they necessarily
recruit experts from a diverse set of medical
backgrounds. The investigative team includes
orthopaedic surgeons, physiatrists, engineers,
psychologists, human motion biomechanists,
foot/ankle biomechanists, epidemiologists and
prosthetists, all of whom work with collaboration
in mind. The three focal areas under exploration
at the Center are limb loss prevention, prosthetic
engineering and translational research, each of
which has its own unique challenges requiring
state-of-the-art solutions.

AREAS OF EXPERTISE

Limb loss prevention research - this tranche of
study aims to reduce functional and anatomical
limb loss by exploring the disease processes
that lead to aberrant limb function and by
developing novel technologies for studying the
foot. Scientists investigate Veterans who have
particular musculoskeletal impairment of the
foot and ankle which causes them significant
pain and restricts mobility. They also look at
those Veterans at risk of amputation caused by
diabetes and foot ulceration.

Prosthetic engineering research - this area is
producing some of the most exciting and life-
changing results for lower limb amputees of all
age ranges, from the young, active Veterans of
OIF and OEF to the ageing Vietnam Veteran.
These studies not only aim to improve the
functionality of prosthetics but also to enhance
standards of care and thereby vastly improve
the experience of the prosthetic user. Under Dr
Sangeorzan’s direction, the Center is currently
testing a system which can make use of electrical
activation signals from residual muscles without
the need for surgical intervention: “This
system has the ability to detect user
objectives, such as walking
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and up and down stairs, with over 98 per cent
accuracy,” he reveals. Another study looking at
sweat production inside the prosthesis has tested
a Dynamic Air Exchange Prosthesis that provides
evaporative cooling inside the prosthesis and
enables the expulsion of sweat. “This system
could have far-reaching effects on comfort
for users, and dramatically increase the ability
of amputees to exercise without the need to
remove their prosthetic limbs to empty the build-
up of sweat,” enthuses Dr Sangeorzan.

Translational research - the Center bases
its translational approach on a conceptual
biopsychosocial ~ framework.  “This  model
recognises that outcome is ultimately related
to amputees’ medical status and associated co-
morbidites, as well as their psychological status
and the social environment in which they live
and function,” Dr Sangeorzan elucidates. For
example, alongside the development of learning
strategies that prosthetic users can adopt to
help them train with their new limb, one area
of research is looking to reduce the incidence of
depression following amputation by engaging
patients more closely in their own medical
care. Moreover, the emphasis on combining
translational research with advances in limb loss
prevention and prosthetic engineering provides
a holistic approach to patient care that greatly
enhances outcomes for Veteran amputees.

ARTHRODESIS VERSUS
ARTHROPLASTY RESEARCH

Dr Sangeorzan’s cutting-edge research on
arthrodesis and arthroplasty for end-stage ankle
arthritis is making exciting progress in limb loss
prevention. The comparison between arthrodesis
— traditionally considered the ‘gold standard’ of
treatment — and arthroplasty has provided vital
insight into the efficacy of each option in terms of
both physical and psychological gains.

In preliminary analysis from Dr Sangeorzan’s
VA-funded pilot study, 269 arthrodesis and
arthroplasty patients were followed both during
their surgery and throughout their post-operative
recovery for up to 36 months, to determine
if there was any significant difference in the
recovery rates or experiences of patients. They
were examined at regular intervals, completing
Musculoskeletal Functional Assessments (MFA)
and SF-36 Health Assessments at each stage,
while their activity levels were assessed using
StepWatch3™ Activity Monitors which recorded
step activity across a 14-day period.

“Average step activity at a high activity level
(>40 steps per minute) significantly increased
across the overall study period with the greatest
average change of 424 bilateral steps occurring
between baseline and 12 months,” reflects
Dr Sangeorzan. “Sustained activity measures
generated by the StepWatch™ software
revealed significant improvement from baseline
to 12, 24 and 36 months. Neither surgery
significantly improved the total number of daily
steps over the course of the study. Self-reported
function did not differ by surgery type. However,
MFA scores decreased strongly for arthrodesis
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Top: foot markers on a model used for gait simulation in
laboratory testing. Bottom: front and side images of an
ankle joint replacement.

and arthroplasty across all follow-up periods,
indicating increased function.”

Data revealed dramatic improvements in both
ankle arthrodesis and arthroplasty, and the data
were used to formulate the power analysis for the
prospective trial comparing the two treatments,
which is funded by the National Institute for
Arthritis and Musculoskeletal and Skin Diseases.

RESULTS

In addition to the physical benefits described by
increased step activity in both arthrodesis and
arthroplasty patients, Dr Sangeorzan was able to
identify some pre-operative baseline differences
between patients undergoing arthrodesis and
arthroplasty. He believes identifying pre-operative
functional differences could enhance surgical
decision making and aid in the assessment of post-
surgical treatment efficacy.

Findings from the ongoing study indicate self-
reported pain reduction and improved gait function
after surgery for both treatments. Additionally, Dr
Sangeorzan and his colleagues learned that the
raw numbers of step counts were not particularly
useful in determining differences in activity, but
further analysis is needed to look at specific
sustained activity measurements generated by
the StepWatch™. Moving forward, his team has a
better idea of how to analyse the activity variables
and look for specific benefits from treatment. They
continue to follow patients in the VA-funded study
through a three-year follow-up and have plans for
further data analysis at the conclusion of the study,
while continuing his research through the National
Institutes of Health-funded trial. This knowledge
will be invaluable in the treatment of related
conditions and looks set to help significantly
improve the lives of patients for years to come.

INTELLIGENCE

COMPARING ANKLE ARTHRODESIS TO
ANKLE ARTHROPLASTY

OBJECTIVES

To conduct a randomised controlled

trial (RCT) with a back door for patient
preference enrolment comparing ankle
arthroplasty to ankle arthrodesis for
treatment of end-stage ankle arthritis.

The project will compare subjects’ pain,
mobility and general health before and
after each surgery, and will also determine
whether certain patient characteristics are
associated with more successful outcomes.

KEY COLLABORATORS

VA Center of Excellence for Limb Loss
Prevention and Prosthetic Engineering,
Seattle, WA - Harborview Medical Center,
UW Medicine, Seattle, WA - Orthopedic
and Fracture Specialists, Portland, OR -
Twin Cities Orthopedics, Minneapolis, MN
« Orthopaedic Associates of Michigan,
Grand Rapids, Ml - Orthopaedic and Spine
Center of the Rockies, Fort Collins, CO

FUNDING

National Institutes of Health — National
Institute of Arthritis and Musculoskeletal
and Skin Diseases (NIAMS)

CONTACT

Dr Bruce Sangeorzan
VA Puget Sound Health Care System

VA RR&D Center, MS 151
1660 South Columbian Way
Seattle, WA 98108

USA

T +1206 277 3223
F +1206 277 4285
E bsangeor@u.washington.edu

www.amputation.research.va.gov/
Research_Staff/Bruce_Sangeorzan.asp

is Director
of the Rehabilitation Research and
Development Center of Excellence for Limb
Loss Prevention and Prosthetic Engineering.
He is also Professor and Vice Chairman of
Orthopaedics and Sports Medicine at the
University of Washington.
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