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TRAIN THE ATHLETE, NOT THE
COMPENSATORY PROCESS

Successful winter training programs
must address each athlete’s
weakness before pushing for new
strength—true for both professionals
and Little League.

By Dr. Peter Gorman
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AAN UPDATES GUIDELINE FOR
ORAL/TOPICAL TREATMENT OF
PAINFUL DIABETIC NEUROPATHY

The American Academy of Neurology
(AAN) has updated its guideline

on oral and topical treatments for
painful diabetic neuropathy (PDN).
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PARKINSON'’S EXERCISE
RECOMMENDATIONS

Recommendations from the American College of Sports
Medicine and the Parkinson’s Foundation that you can
share with patients.
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National Biomechanics Day Is April 6, 2022

BY PAUL DEVITA, PHD, AND FRIENDS

Community engagement, the collaboration
between university and community groups,
strengthens the connections and the cooperation
between these groups. It enables university
faculty and students to enhance the quality

of life in the community by bringing their
knowledge and skills to the general population
and it enables community members to en-
lighten university personnel about the modern
directions in which communities are evolving
and their current needs to successfully evolve.
National Biomechanics Day (NBD) is commu-
nity engagement that introduces biomechanics
to high school students and so broadens the
community’s perspective about the science of
human movement and more importantly, about
careers within both biomechanics science and
biomechanics application. Noteworthy today
for example is the rapidly growing application
of biomechanics in professional sports, such as
baseball and major league teams hiring biome-
chanists to work with their players to improve
performance and reduce injury risk.

NBD has successfully introduced biome-
chanics to over 32,000 high school students
through 400 biomechanics events around the
world over the past 6 years. NBD events involve
many people including university faculty and
staff, graduate and undergraduate students, as
well as high school students, their teachers and
parents. All have important roles in a successful
NBD and here we present the perspectives of
the graduate students who are the heart of NBD
events. They demonstrate biomechanics to the
visiting high schoolers, relate to the high school-
ers because of their similar ages, and inspire
the high schoolers to enter college and consider
training in biomechanics. Here are biomechan-
ics graduate students from the United States,
Australia, Brazil, and New Zealand. In reading
these vignettes, we think you'll see the far-rang-
ing passions that drive NBD: Biomechanics, the
Breakthrough Science of the 21* Century! And

we hope you'll consider joining us.

National
. Biomechanics

Day April 6, 2022

James Tracy
Doctoral candidate at University of Delaware’s
interdisciplinary Biomechanics and Movement

Science program

Movement is incredibly complex, adaptive, and
puzzling. No single scientific focus can explain
how everything works, so biomechanics found a
way to be more. Biomechanics gathers individu-
als from different backgrounds—physical thera-
pists, engineers, fashion designers, statisticians,
athletic trainers, zoologists, mathematicians,
computer scientists, exercise scientists, public
policy makers, and more—and helps them work
together to find innovative solutions to intricate

challenges.

My own academic path highlights some of
the range of opportunities biomechanics offers
that allow individuals to pursue personal curio-
sities. | started out analyzing collegiate distance
runners’ mechanics using laboratory motion-
capture equipment. [ worked with USA Track
and Field for a few years analyzing professional
steeplechase performance with high-speed
cameras during competitions. I partnered with
a group of engineers, statisticians, and exercise
scientists doing development and testing for
a new product to measure forces in football
helmets and athletic shoes. I completed dynamic
balance assessments for children with and
without cerebral palsy. I explored how adults
maintain stability to protect against falling. The
only prerequisite to each opportunity was the
willingness to learn new things. Biomechanics
is inventive and collaborative, and that is what
attracted me to biomechanics and keeps me
coming back for more.

National Biomechanics Day is an incredible
event that showcases the exciting range this field
has to offer. NBD is a chance for students to
get a glimpse of biomechanics. There is a place
within biomechanics for individuals from dif-
ferent backgrounds to chase their interests and
flourish. NBD is also an opening for hosts to in-
troduce eager minds to new applications of their

Continued on page 10
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intellect. It has been rewarding to interact with
NBD participants who start with no prior un-
derstanding of biomechanics and see them walk
away with personal questions and the begin-
nings of the tools to answer them. Biomechanics
welcomes all to use its tools to answer questions
about movement. Whether you're interested

in how people walk or athletes perform, how
animals climb or catch prey, or how machines
adapt to new information or interface with the
body, biomechanics is where answers are being
sought and found. Someone’s path will start at

the next National Biomechanics Day.

Rachel Teater

Doctoral candidate at Vanderbilt Unviersity’s
Center for Rehabilitation and Assistive

Technology

-

My first exposure to biomechanics was in tenth
grade when female engineering students from
The Ohio State University (OSU) visited my
class and presented on their engineering majors.
The presentation on biomedical engineering
completely captivated me as the student
described using math and science to improve
healthcare and answer questions about human
biology. Later that year, I utilized an assign-
ment to shadow a local professional to ask Ajit
Chaudhari, PhD, if I could visit his biomecha-
nics research lab at OSU for a day. This visit
exceeded my expectations. I found amazing
technology, like force plates and motion-capture
cameras, but more importantly, | found people

like me—people with an insatiable curiosity to

understand how the human body moves. This
early exposure to biomechanics ultimately
inspired me to attend OSU, major in Biomedi-
cal Engineering, and join Chaudhari’s lab as a
research assistant. During my undergraduate
career, | was able to explore the world of sports
biomechanics while contributing to projects
studying core stability in runners and ankle
instability. This experience confirmed my desire
to pursue a career in biomechanics research, but
[ was curious to learn about other areas in this
field. This led me to purse graduate studies at
Vanderbilt University in the Center for Rehabi-
litation Engineering and Assistive Technology.
Here, my focus is lower-limb prosthetics rese-
arch providing me the opportunity to explore
another meaningful area of biomechanics.
Because my introduction to biomechanics
came through an event at my high school and
then through visiting a local biomechanics
research lab, | personally understand the impact
that exposure to biomechanics can have on the
future trajectory of young students. My personal
journey has contributed to my passion and
excitement for biomechanics outreach events,
such as National Biomechanics Day. Through
various interactions with K-12 students across
multiple outreach events, I've had the oppor-
tunity to enthusiastically explain why I love
combining science and math to understand the
world around me. These events always reignite
my love for this field and improve my ability
to explain complicated topics. It is exciting that
through outreach events I can perpetuate the
early exposure to engineering and biomechanics
that | had the privilege of experiencing and,
hopefully, also inspire the next generation of
innovators to pursue a future in science, math,

and maybe even biomechanics!

Ryan Quarrington

PhD, postdoctoral research fellow at the Adelaide
Spinal Research Group, University of Adelaide

Throughout my schooling I enjoyed mathemat-
ics and physics, and I had a very keen interest
in sports and human movement, so a career

related to biomechanics always seemed likely.

However, my university of preference (The

University of Adelaide) did not offer a Biome-

chanical Engineering degree (or similar). So, |
enrolled in a brand-new degree that was being
offered for only the second year, a Bachelor

of Engineering (Mechanical and Sports). This
degree comprised all of the core Mechanical
Engineering subjects and was supplemented
with various health science courses (eg, anat-
omy, physiology). Toward the end of the third
year, | was considering a change in direction, as
[ wasn'’t getting enough of a biomechanics fix
from this degree. However, during one of the
final lectures for the year, we were treated to a
guest lecture from Claire Jones, PhD. Jones had
recently completed her PhD at the Orthopaedic
and Injury Biomechanics Group, University of
British Columbia, and had taken a job as the
Senior Biomedical Engineer at the Adelaide
Centre for Spinal Research. She spoke about the
injury biomechanics research projects she had
been involved in at UBC, including preclinical
models of spinal cord injury and cadaver head-
neck impact experiments, as well as the proj-
ects she would be assisting with in her new role
in Adelaide. [ was not previously aware that this
area of biomechanics-related work even existed,
and | was immediately intrigued! It combined
my long-term interest in biomechanics with the
design and build, computer programming, and
data analysis aspects of Mechanical Engineer-
ing that [ had thoroughly enjoyed so far in my
degree. After that lecture, I contacted Jones to
express my interest in doing work placement
over the summer, and since then (11 years!)

she has supervised my Honours project, my

Continued on page 12
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PhD, and now my postdoctoral position. In this
time, | have worked across an extremely wide
range of biomechanics and biomedical-related
projects; from taking real-time measurements

of spinal cord CSF pressure in live sheep, to
building a drop tower to measure the impact
response of human cadaver heads and necks,

to designing an instrumented mannequin neck
that can provide real-time feedback on head and
neck motion during paramedic training, just to
name a few. There are so many different aspects
of biomechanics that anyone with an interest

in the STEM and/or health fields can find a

fulfilling area of work!

Karine JV Stoelben

Doctoral candidate at Federal University of

Pampa, Brazil

National Biomechanics Day (NBD) is a fantastic
opportunity to bring the attention of high school
students to the multidisciplinary pattern of
biomechanics. | was inspired by the NBD idea
when I received the invitation to join the NBD
2017. My masters’ supervisor at that time in the
Federal University of Santa Maria in Brazil for-
warded an email invitation to organize the event
at our laboratory. My instant reply was: “Yes, we
must develop this new experiment here.” [ was
so enthusiastic about the NBD event because |
only had the opportunity to learn about biome-
chanics when I was an undergraduate student
and was helping a classmate in the development
of a biomechanics research project. I subse-
quently led the organization of 2 NBD events

while studying in Santa Maria.

The NBD events helped me realize how
much the students love the activities and can
understand the wide applicability of biome-
chanics in their daily lives when they have the
opportunity to visit the biomechanics lab. We
observed that when students understand the
concepts we explained, they quickly understand,
connect the examples with their studies, and ask
related questions. This experience was gratifying
and also helped me to further develop my skills
related to public speaking and how to explain
complex concepts.

Later, during my PhD program at the
Federal University of Pampa in Brazil, I got
involved with NBD activities again in 2021. Due
to the coronavirus pandemic, we promoted an
online event. This new format was challenging
for me to provide a biomechanics experience
through a screen vision, and not using our lab
facilities was tricky. While organizing and man-
aging NBD events, | noticed that anyone can
develop a passion for biomechanics. However,
what is missing to have more people falling in
love with biomechanics is the opportunity to
learn about general applications and see biome-
chanics’ daily use, as NBD promotes worldwide.
Finally, I realized we can take advantage of NBD
to successfully provide real biomechanics expe-
riences for students attending our events. Even
though they may not come to the biomechanics
area, they certainly will look at daily applica-
tions differently and will better understand the
importance of science and the importance of
Biomechanics, the Breakthrough Science of the

21st Century!

Roxanne Fernandez

Doctoral candidate at University of Waikato, Te
Huataki Waiora School of Health, New Zealand

“Grateful” is how [ described my experience

in the “National Biomechanics Day” event. As
an international PhD student at the University
of Waikato, New Zealand, this is one of the
highlights of my student life. Despite the current
health concerns that we are experiencing, our
team was able to execute what we had planned

for the event. | was fortunate to be part of the

working committee and be mentored by one of
the best in the field, Kim Hébert-Losier, BSC,

PT, PhD. It was a learning experience as | was

able to see how they (the working committee)
work and be inspired by each team member’s
dedication, commitment, and passion. The
event was a fun-filled and informative experi-
ence for all the student participants, and they
were enthusiastic and curious to try all the
activities. For us, it was a great feeling, and we
were happy to achieve our goal of at least 50%
of women participation supported through a
NBD outreach grant.

NBD, by its vision and mission, helps
me understand and appreciate my role and
purpose as an educator, clinician, and aspiring
researcher. It is a reminder of my commit-
ment to the field—to support and convey the
importance of biomechanics, especially to the
younger generation. As part of my long-term
plan, I hope to see the Philippines be part of
this worldwide event and help achieve the
purpose of National Biomechanics Day and be-
come active synergists in this chain of human

movement advocacy.

Paul DeVita, PhD, is director of the Biomecha-
nics Laboratory and professor of kinesiology at
East Carolina University in Greenville, North
Carolina. He is past-president of the American
Society of Biomechanics and a leader in The
Biomechanics Initiative which hosts National

Biomechanics Day.
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Publishers Perspective

3D Printing Is Transformative

BY RICH DUBIN, PUBLISHER AND CEO

Three-dimensional (3D) printing is revolution-
izing every field it has touched, and orthotics
and prosthetics (O&P) is no different. From a
business perspective, adjusting a long-standing
workflow to incorporate new technology is
always daunting. It can be difficult to imag-
ine how it will change things and when the
workflow is clinical, understanding how new
technology will impact patient outcomes is crit-
ical. Doing your homework is invaluable—and
you may not have to go far.

Tech manufacturers from around the
globe are forging new partnerships with local
businesses—and may be closer than you think.

I was recently asked to speak at a local
event sponsored by PVA Med in Halfmoon,
New York (population 24,500). PVA Med has a
system for check socket fabrication that is easy

and efficient. Check sockets for prosthetics are

critical to successful patient outcomes. They al-
low prosthetists to make minute adjustments in
the materials and fit of the prosthetic to ensure
the safety and comfort of the patient. In the old
days, it could take multiple tries to get all of
the adjustments made correctly so the fit could
be accurate to the residual limb and comfort-
able for the patient. This often took months.
3D printing is shortening that timeline to mere
weeks. And that’s a better outcome—for both
patients and your bottom line.

The Digital Scan to 0-Ply Educational and
Networking Event showcased new transfor-
mative digital solutions for prosthetic patient
care in action. After being welcomed by Tony
Hynes, Founder and CEO, PVA Med, and Cissi
Schaffer, Director of 3D Printing, PVA Med,
event attendees were treated to a captivat-
ing presentation from Andreas and Simone

Radspieler (the entrepreneurial couple behind

Romedis GMBH) and Matt Doering of Cypress
Adaptive (Navesink, New Jersey) on scanning
and acquiring the shape with the Symphonie
Aqua Digital solution [Romedis GMBH, Neu-
beuern, Germany].

The live demonstration of the Symphonie
Aqua System in action—scanning a patient
and integrated with the PVA Med Rapid Plas-
ter and Emergence PRO 3D printer to create a
check socket during the presentation—was the
highlight of the event. The Symphonie Aqua
System is a hydrostatic system, which utilizes
magnetic field tracking (MFT), scans the resid-
ual limb in 3D under actual conditions bearing
full weight to produce a properly fitting prod-
uct. The Symphonie Aqua System does not
require any external water or power to operate.
The demonstration showed how simple the
system is to operate and how the model can

be modified for a better and more accurate fit

Patient Jim Drzymala (left) stands with his residual limb in the Symphonie Aqua System as the machine creates the digital scan (scan on the right).

Continued on page 10
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Continued from page 14

Samples of the Symphonie check socket product. Check sockets can be 3D printed in

as little as 36 hours.

using the Rapid Plaster software on a mobile
tablet. Local clinicians who attended the event
spoke to their experience with the system at
their practice and how it greatly improved their
efficiency and how they were impressed with
the strength and reliability of the 3D printed
check socket.

In addition to the demonstration, Hynes
led a tour of PVA’s new state-of-the-art man-
ufacturing facility, the heart of which served

as the stage for the demonstration. When the

tour was complete, we were able to examine
the finished WalkStrong Design product (PVA
Med'’s trademarked design). The newly printed
check socket was then fitted and demonstrated
by Jim Drzymala, a local patient volunteer. He
demonstrated how flexible yet strong the sock-
et was and described what he called the incred-
ible fit and comfort of the 3D printed socket
compared to casted products he had used in
the past. After a brief Q and A, a networking

event and dinner was held for all attendees.

The event was hosted by PVA Med at its state-of-the-art facility in Halfmoon, New York.

Networking with this group of innovators,
clinicians, and tech enthusiasts showed that
3D printing technologies keep improving and
these types of events help to take the fear of
adoption of these technologies out of the equa-
tion. These 3D digital scanning and printing
technologies really are transformative: They
do truly provide same-day accurate scanning,
printing, and properly fitting check sockets.
The transformation has arrived.

lech manufacturers from around the
globe are forging new partnerships

with local businesses-and may be
closer than you think.
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ShortTakes From the LITERATUR @ <05

EPSTEIN-BARR VIRUS MAY CAUSE
MULTIPLE SCLEROSIS

Multiple sclerosis (MS) is an autoimmune disease that affects the central
nervous system. In people with MS, the body’s immune system attacks
the insulating layer that surrounds nerve cells, often killing the cells.

The underlying cause of MS remains unknown. One possibility is
that it’s triggered by a viral infection. Epstein-Barr virus (EBV) has been
among the top suspects. EBV is a herpes virus that often causes no symp-
toms. However, in some people it can cause infectious mononucleosis, or
mono. After an EBV infection, the virus remains in a latent state within
cells and, in some cases, may reactivate. EBV eventually infects about
95% of adults, but very few will develop MS.

To explore whether there is a link between MS and EBV, a team of
researchers studied more than 10 million active-duty US military per-
sonnel between 1993 and 2013. Active-duty soldiers have blood samples
taken every 2 years as part of routine medical screenings. The Depart-
ment of Defense Serum Repository contains serum left over from these
screenings. From these samples, the researchers determined whether—
and when—donors were infected with EBV. They tested samples from
801 people who developed MS. They then compared these to samples
from more than 1,500 matched controls.

The team found a much higher rate of EBV infection among people
who developed MS than among controls. Out of the 801 MS cases, only
1 person tested negative for EBV in their last sample collected before MS
onset. The team calculated that people infected with EBV were 32 times
as likely to develop MS as uninfected people. The results were published
in the journal Science.

The researchers found no such association between MS and any
other human viruses. This included cytomegalovirus, a virus distantly
related to EBV that is transmitted similarly—through bodily fluids.

The team also measured blood levels of neurofilament light chain
(NfL), a biomarker for nerve degeneration (see figure). NfL levels
increased in people who developed MS compared to those who did not.
The increase occurred only after EBV infection and usually before MS
diagnosis. This finding shows that the nerve degeneration that accompa-
nied MS did not start before infection with EBV.

The research team, led by Alberto Ascherio, MD, DrPH, from the
Harvard T.H. Chan School of Public Health, says that the association
between EBV and MS risk was too strong to be explained by any other
known MS risk factors. The findings strongly suggest that EBV is part
of the chain of events that leads to most cases of MS. However, EBV in
itself is not sufficient to trigger MS. Other unknown factors certainly play
a role.

“The hypothesis that EBV causes MS has been investigated by our

Neurofilament light chain on the
axon of the neuron

Neurofilament
light chain

1

Figure shows location of neurofilament light chain (NfL) on the non-myelin-
ated section of the neuron’s axon. NfLs were recently identified as a blood
biomarker for nerve degeneration. In the study—"“Neurofilament Light as a
Biomarker in Traumatic Brain Injury” which was published in Neurology—
researchers found that serum NfL concentrations highly correlated with ce-
rebral spinal fluid NfL levels, showing that serum NfL reflects CSF NfL. The
researchers also observed that NfL concentrations were associated with
more concussions and greater severity of post-concussion symptoms after
a year. lllustration by Pashtun Shahim, NIH Clinical Center.

group and others for several years, but this is the first study providing
compelling evidence of causality,” Ascherio says. “This is a big step

because it suggests that most MS cases could be prevented by stopping
EBV infection.”

Written by Brian Doctrow, PhD.

Source: Bjornevik K, Cortese M, Healy BC, et al. Longitudinal
analysis reveals high prevalence of Epstein-Barr virus associat-

ed with multiple sclerosis. Science. 2022;375(6578):296-301.

IMMEDIATE EFFECTS OF FOOT ORTHOSIS
GEOMETRY

Foot orthoses (FOs) are used to treat clinical conditions by altering the
external forces applied to the foot and thereafter the forces of muscles
and tendons. However, whether specific geometric design features of
FOs affect muscle activation is unknown. The aim of this study was to
investigate if medial heel wedging and increased medial arch height
have different effects on the electromyography (EMG) amplitude of
tibialis posterior, other muscles of the lower limb, and the kinematics
and kinetics at the rearfoot and ankle. Healthy participants (n = 19)
walked in standardized shoes with i) a flat inlay; ii) standard shape FOs
[Salfordinsole], iii) standard FOs adjusted to incorporate a 6mm increase
in arch height, iv) and standard FOs adjusted to incorporate an 8-degree

medial heel wedging, and v) both the 6mm increase in arch height and

Continued on page 20
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8-degree increase in medial wedging. EMG was recorded from medial
gastrocnemius, peroneus longus, tibialis anterior, and in-dwelling tibialis
posterior muscles. Motion and ground reaction force data were collected
concurrently. Tibialis posterior EMG amplitude reduced in early stance
with all FOs (np2 = 0.23-1.16). Tibialis posterior (TP) EMG amplitude
and external ankle eversion moment significantly reduced with FOs
incorporating medial wedging. The concurrent reduction in external ever-
sion moment and peak TP EMG amplitude in early stance with medial
heel wedging demonstrates the potential for this specific FOs geometric
feature to alter TP activation. Medial wedged FOs could facilitate tendon
healing in tibialis posterior tendon dysfunction by reducing force going

through the TP muscle tendon unit.

Abstract from: Reeves J, Jone, R, Liu A, Bent L, Nester C. The immedi-
ate effects of foot orthosis geometry on lower limb muscle. J Biomech.
2021;128:110716. Use is per CC BY 4.0.

AOPA 2022 CALL FOR PRESENTATIONS
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The 105th American Orthotic & Prosthetic Association National Assem-

bly is set to take place Sept. 28 — Oct. 1, 2022, in San Antonio, TX. Virtu-
al sessions will follow. The Call for Presentations, which are submitted to
pre-identified Workgroups, is now open. Deadline for submission is April

1, 2022. To learn more, visit aopanet.org.

LER BOARD MEMBER HITS PUBLISHING
MILESTONE

David G. Armstrong, DPM, MD, PhD, professor of surgery and direc-
tor of the Southwestern Academic Limb Salvage Alliance (SALSA),



published his 600th peer-reviewed
manuscript in January 2022, at
age 52. He becomes the first podi-
atric surgeon in the history of the
specialty to reach this landmark.
He reached 500 peer-reviewed
manuscripts at age 50. His work
has been cited more than 55,000
times. He and his colleagues have
become the first podiatric surgeons

to publish in a multitude of high

impact peer-reviewed journals.
This includes the New England Journal of Medicine, Nature journals, The
Lancet, JAMA, Journal of Vascular Surgery, and Journal of Bone and
Joint Surgery among many others. Lower Extremity Review congratulates
Dr. Armstrong for this accomplishment and is grateful for his service as

an Editorial Advisory Board member.

ALTERED GAIT INITIATION FOUND IN
EARLY MS

In a study of patients with early-stage multiple sclerosis (MS), French
researchers found that early-stage MS strongly affects the motor modu-
lation of stance limb kinetics during the anticipatory postural adjustment
of gait initiation, without altering the execution phase. The net muscular
moments are sensitive in detecting unobservable balance impairments
and can be used to assess disease progression at the early stage. These re-
sults suggest that early rehabilitation programs aimed at improving motor

modulation and flexibility in gait initiation should be implemented.

Excerpted from: Massot C, Simoneau E, Peron D, et al. Simplified stance
limb kinetics patterns revealed during gait initiation in early stage of mul-
tiple sclerosis. Clin Biomech (Bristol, Avon). 2022 Jan;91:105549.

USE OF VISCOSUPPLEMENTATION WITH
HYALURONIC ACID IN OA

Osteoarthritis (OA) is a significant cause of disability. Considering the
increasing diffusion of the viscosupplementation (VS) with hyaluronic
acid (HA), the International Symposium Intra Articular Treatment (ISIAT)
appointed a Technical Expert Panel (TEP) to identify the criteria for suc-
cessful VS with a specific HA in OA; this through a systematic literature
review (SLR), performed following the PRISMA guidelines interrogating
Medline, Embase, Cochrane Library, Cumulative Index to Nursing and
Allied Health Literature (CINAHL), Grey Matters, and American College
of Rheumatology (ACR/EULAR) databases and the opinion of interna-
tional experts. The research included only studies on adults and humans

without limitations of language or time of publication. Researchers

Continued on page 23
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