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Guest Perspective

Hello, NBD Participants, Fans, and Sponsors!

By PAUL DEVITA, PHD

National Biomechanics Day 2023 is gearing up
for a new year and we can't wait to have you join
us on the ride! Set your sites on April 5, 2023
for this year’s big event!

We are pleased to report that we have
announced our 2023 grant recipients which
included 23 grants totaling over $21,000 for
graduate students from 7 nations around the
world. These grants support NBD events focused
on increasing diversity in Biomechanics through
events with women, black and LatinX students,
and programs working in disability biomechanics.
The women’s program continues to get the most
applications and we funded 9 of 17 in this group.
As we say, National Biomechanics Day is now
part of the Biomechanics Firmament and through
our grant programs, we are now able to give back
to our fans, supporters, and the field of Biome-
chanics. The grant programs are partially funded
through donations from all our sponsors but
are also directly sponsored by Bertec, Inc, The
American Society of Biomechanics, and Books of
Discovery.

In other news, NBD is collaborating with
the new and vibrant organization, International
Women in Biomechanics, to fulfill our often
stated idea, “NBD provides a platform upon
which we unite into one synchronized, worldwide
celebration of Biomechanics.” We will synchro-
nize 3 independent NBD events through a virtual
link-up. Each event will show the other 2, “what’s
happenin’ in Biomechanics,” at its site. The high
school participants will better understand the
around-the-world nature of NBD and of Biome-
chanics, itself. This synchronized NBD event will
occur on the official NBD date, April 5, 2023.
Please watch for the link on Twitter and join in if
you can.

In the “well, thats interesting” category:
While there have been (approximately) a billion
biomechanics science articles, two billion smiles
on kids’ faces during NBD events, and... a few

good NBD stories, we have now produced our

National Biomechanics Day Goes International

SN NI TS NS

NBD celebrates Biomechanics
with 37 Nations
35,600+ High school students
1,203 Teachers & parents
And a BIG IMPACT

NBD Nations
Armenia
Australia
Belgium
Brazil
Canada
Chile
China
Colombia
Czech Republic
Ecuador
Egypt
England
Finland
France
Germany
Greece
Hong Kong
India
Iran
Irag
Ireland
Malaysia
Mexico

- New Zealand

first NBD Parable. In fact, we are pretty sure

it is the first parable on anything Biomechan-
ics. Why? Because we love to have fun while
promoting the Breakthrough Science of the 21st
Century!!! Please take a few minutes to watch
the parable (it’s less than 5 minutes long) and
learn how our Biomechanics-STEM outreach will
enhance and grow the science and the appli-
cation of Biomechanics. Then perhaps, if you
are not signed up already, consider holding an
NBD event this year. It’s very simple: invite high

school kids to your lab and show them fun and

JOIN NBD 2023!!!

National
Biomechanics

wDay April 5, 2023

cool Biomechanics, as has been done at over 500
NBD events worldwide throughout the past few
years and shown in our Archives. Please join the

worldwide NBD celebration this year.

Paul DeVita, PhD, is director of the Biomechanics
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.
He also serves on the Editorial Advisory Board for

Lower Extremity Review.
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International Guest Perspective

Incorporating Green Podiatry

BY ANGELA MARGARET EVANS, AM*

“The climate emergency

is a multidisciplinary,
multisectoral crisis that
transcends professional

and organizational barriers.
Health professionals can
help bring sharp focus to the
urgent reforms required from
individuals, organizations,
and governments”.!

[ share the view that sustainability in practice
begins with embedding climate change in
university curriculums.? The [British] National
Health Service (NHS) has ambitious targets

to reach net zero over the next 2 decades.
Clinicians will require knowledge and support to
achieve this goal, as part of the NHS responsi-
bility for achieving climate targets.>*

Climate action needs promotion in public
health to include the large emission areas (eg,
transport, energy, food, agriculture, and hous-
ing) to reduce air pollution, increase physical
activity, and improve diets.>8

A fresh focus on ‘big picture health,® must
balance/lessen the management of illness.
Medical ‘prescribing’ can prioritize ‘green
health, to encourage time in the natural world
as therapeutic, as occurs in Canada,” Scotland,®

and China.’

Green Podiatry — Pillars for
Practice

Green Podiatry is founded on: 1) exercise,

2) evidence, and 3) everyday actions* (Table

Table 1 The three pillars

Green Podiatry for clinicians. Assess carbon calculations — work (UK) https2/www.gpcarbon.org/#/; and at
home (Australia): https://www.wwiorg.au/get-involved/change-the-way-you-live/ecological-footprint-calculatorigs.usagdi

Green Podiatry Pillars

Exercise Evidence

Everyday

Feet as C-neutral transport
Walk, ride, swim, run, dance
® Good for pecple

® Good for the planet

® Evidence-based

Feet for exercise should be the primary podiatry
focus for every nt

General advice
® Screen time 4.\

Stop treatment which is not evidence-based
eg Bespoke foot orthoses for paediatric flat fest

Use '‘choose wisely’ questions with patients:

ent 1. Do | really need this test, treatment or procedure?
wearable technology to measure physical activity 2. What are the risks?
3. Are there simpler, safer options?

i appens if | don't do anything?

binars, reduce your travel emissions, especially

Supply chains are the
major healthcare emis-
sion

® Lse less of everything
* Reuse, repair

® Recycle, reform (circular
econormy)

# Buy from local sources
* Adopt active travel for
work (even oncefweek)

7 ® Paper
® Plastics

gwisely.org.au/resources/consumers-and-

® Footwear to recycle

1). Calculation of your carbon footprint [visit
footprintnetwork.org], at work and at home, is
illuminating, and provides a baseline for target-
ing change, eg,

— walk to the shops rather than drive

— use public transport

— walk/cycle to work (even once/week)
and encourage patients similarly.

Such simple changes are good for health,

good for our planet, and raise awareness of

both."°

1. Exercise

Podiatrists need to focus on foot health for car-
bon-neutral transport. Physical activity is easily
measured with wearable technology (phones,
watches, Fitbits) and ‘dosed’, eg adults: 300 min
moderate-vigorous physical activity/week, and
more if sedentary.>'° This is essential primary
healthcare for podiatrists to champion, and a
great antidote for noncommunicable diseases
(eg, diabetes, arthritis, obesity, depression, can-
cer, heart disease). Exercise may allay ‘eco-anxi-

ety’ in children, with cycling fostering children’s

well-being and independent transport.

A ‘green shoe list’ [https://angelaevanspo-
diatrists.com.au/wp-content/uploads/2022/08/
green-shoes-2022.pdf, accessed January 15,
2023] acknowledges that exercise involves feet
and footwear. Podiatry needs transparency from
footwear manufacturers to avert ‘green-washing’
for commercial gain.® Aware manufacturers in-
creasingly use natural materials, including raffia
palm and banana skin fibers.!? Footwear can
be repaired and recycled (access local footwear
recycling’), and dedicated companies offer ‘take
back’ programs® and even shoes for lease.’

The Green Foot Orthoses Project (GFOP)
is a new initiative,'° and foot orthoses use must
be supported by diagnosis and evidence. Repair-

ing orthoses further extends product life.

2. Evidence

We can encourage ‘health), over ‘healthcare,’ In
the lower limb, knee arthroscopy® and custom-
ized foot orthoses for pediatric flat feet* are
interventions no longer evidence-based, and

clinicians should stop using them. Healthcare

This article has been excerpted from “Incorporating ‘Green Podiatry’ into your clinic, and into your life” Foot Ankle Res. 2022;15(1). https://jfootankleres.biomedcentral.com/
articles/10.1186/s13047-022-00591-y. Editing has occurred, including the deletion and renumbering of references for brevity. Use is per CC BY 4.0 International License.

Continued on page 13






Continued from page 11

needs to focus on evidence-based care, and
dispense with unnecessary treatments, imag-
ing, and tests."*! We can engage patients in
‘Wiser Healthcare’ to avert overdiagnosis!” and
excessive healthcare.!! Podiatrists are in prime
position to promote healthy feet for physical
activity which aids health,'® is evidence-based,®

and provides carbon-neutral transport.”

3. Everyday

The first commentary outlined changes for
podiatrists to lessen greenhouse gas emissions.!
Fossil fuels comprise 98% of plastics, and
approximately 40% of plastics are single-use.?!
Healthcare is a large user, especially hospitals,?
where use of personal protection equipment and
single-use items creates enormous waste. Pegna
and McNally?®® have suggested a pause:

“We are constantly told that for ‘infection
control reasons’ we must wear and use single-use
items. But where is the evidence for this? Is there
evidence that single-use items are always safer
than reusable ones? Is there evidence that dispos-
able drapes are better than washable for infection
prevention?”

The NHS and Climate and Health Alliance
support the Global Green and Healthy Hospi-
tal network to reduce environmental impacts
of workplaces.* Supply chains cause most
emissions (approximately 70%), and the Royal
College of Podiatry and Australian Podiatry As-
sociation could partner with suppliers, footwear
manufacturers, waste hubs (eg, Treadlightly'),
to access ‘green’ supplies, and circular economy

waste cycles.

Conclusion

Ultimately, we each share the responsibility to
work and live as ‘green’ as we can. What we do
as podiatrists—reduce waste, reduce unnecessary
treatment, promote and live ‘green podiatry’—
and as citizens—buy local, buy less, choose
renewable energy, vote thoughtfully, divest fossil
fuel investments, manage waste—is important
for every aspect of health.

Two suggestions for podiatrists are to:
1) adopt the 3 pillars of Green Podiatry, viz.,
exercise, evidence, and everyday practices; 2)

promote feet as carbon-neutral transport, and

physical activity as evidence based and health
enhancing. Podiatry has a great opportunity for

positive legacy.

Angela Eveans, AM, is adjunct associate profes-
sor in the Discipline of Podiatry, School of Allied
Health, Human Services and Sport at La Trobe
University in Adelaide, Australia.
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100MG ASPIRIN UPS RISK OF SERIOUS their walking performance through exercise.

FALLS Researchers from multiple sites randomly assigned 114 participants

who had PAD to either receive telmisartan or a placebo; average age was

67 years, 40% were women, and 71% were Black. Participants were ran-
domly assigned walking exercises on a treadmill 3x/week with an expert
or 1-hour educational sessions on health topics with study personnel. The
researchers compared results on the 6-minute walk distance between the
telmisartan and placebo groups at baseline and at a 6-month follow-up
and evaluated several measures of speed, performance, and function.
Participants who took telmisartan had lower blood pressure after 6
months. However, telmisartan did not improve 6-minute walk distance,
speed, performance, or function compared with placebo at a 6-month
follow-up. Instead, the effects of telmisartan trended-albeit insignificant-
ly-toward worse performance on 6-minute walk distance compared with

placebo. A follow-up analysis, however, did show that exercise improved

the 6-minute walk distance.

Following on the 2018 ASPREE trial findings that the daily use of
aspirin did not improve disability-free survival among aging adults, a new
substudy now reports that aspirin (100mg daily) was associated with a
higher risk of serious falls (incidence ratio: 1.17; P = 0.01). The re-
searchers recruited 16,703 people (median age, 74; 55% women; 8322 in
intervention group, 8381 in control group) for the ASPREE-FRACTURE
substudy; data were analyzed from October 17, 2019 to August 31, 2022.
Primary outcome was the occurrence of any fracture; secondary outcome
was serious fall resulting in hospital presentation. There were 2865
fractures and 1688 serious falls in near 5-year follow-up.

The authors concluded that based on their findings, aspirin provides

“little favorable benefit” in the healthy, white older adult population.

Source: Barker AL, Morello R, Thao LTP, et al. Daily low-dose aspirin
and risk of serious falls and fractures in healthy older people: a sub-
study of the ASPREE randomized clinical trial. JAMA Intern Med.
2022;182(12):1289-1297. doi:10.1001/jamainternmed.2022.5028

Source: McDermott MM, Bazzano L, Peterson CA, et al. Effect of
telmisartan on walking performance in patients with lower extremity
peripheral artery disease: the TELEX randomized clinical trial. JAMA.

MOBILITY IN PERIPHERAL ARTERIAL

DISEASE BLOOD FLOW RESTRICTION EXERCISE
The blood pressure medication telmisartan did not improve walking AFTER ACL RECONSTRUCTION

performance in patients with peripheral arterial disease (PAD) in the . . . . .
It is well known that muscle mass is lost following anterior cruciate

lower extremity, according to new research. These results challenge pre-
v & sep ligament reconstruction (ACLR) surgery. These researchers sought to

vious studies that found telmisartan improved running strength in mice L . .
compare muscle strength gain in the quadriceps and hamstring muscles

and increased treadmill walking distance in people with PAD. The new
& peop in patients following ACLR surgery using exercises with and without

findings did indicate, however, that people with PAD could improve

Continued on page 17
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blood flow restriction.

Following a randomized controlled trial protocol (Figure 1), 50% (n
= 14) of participants were allocated to the intervention group and 50%
(n = 14) to the control group. All participants were post-ACLR patients.
Exercises included leg press and flexor chair. The intervention group
used pressure gauges measuring 10 x 80 cm in width and a 7 x 52 cm
pneumatic bag (Cuff Scientific Leg® — WCS, Curitiba, Parana, Brazil)
in the region close to the inguinal ligament of the right and left leg.
The control group performed the same proposed exercises without any

occlusion material.
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Fig. 1. Overview of the experimental study protocol. KOOS: Knee Injury and Osteoarthritis Outcome Score; IKDC: International Knee Documentation
Committee.

At the end of rehabilitation of the groups, the researchers saw
a statistical difference in the quadriceps with an increase in muscle
strength (P < 0.01) after 12 weeks and an increase in hamstring muscle
strength (P < 0.01) after 8 and 12 weeks in the injured legs of the
intervention group compared to the control. In the analysis of the par-
ticipants’ physical function, there was a significant increase difference
in the Lysholm questionnaire (P < 0.01) after 8 and 12 weeks; in the
KOQOS pain questionnaire (P < 0.01) after 4 weeks a decrease was ob-
served; symptoms and daily activities (P < 0.01) after 8 and 12 weeks,
quality of life (P < 0.01) after 12 weeks, and in the IKDC questionnaire
(P < 0.01) after 8 and 12 weeks there was a significant increase differ-
ence of the intervention group compared to the control.

The team concluded that after anterior cruciate ligament surgery,
exercises with blood flow restriction proved more efficient for improv-
ing the muscle strength of the quadriceps and hamstrings, and the
physical function of the knee than the same exercises without blood

flow restriction.

Source: Shuman BR, Totah D, Gates DH, et al. Comparison of five
different methodologies for evaluating ankle—foot orthosis stiffness. J
NeuroEngineering Rehabil. 2023;20:11. https://doi.org/10.1186/512984-
023-01126-7

AGE-RELATED MUSCLE DECLINE
RELATED TO LETHAL CHILDHOOD
DISEASE?

Adopting some of the strategies behind successfully treating the child-
hood disease spinal muscular atrophy (SMA) may enable development
of therapies to curb the muscle decline that accompanies aging, new
research suggests.

At the heart of both disorders is the survival motor neuron (SMN)
protein, which is present throughout the body, and is important for
keeping motor neuron cells alive and sending proper signals from the
central nervous system to muscles. A gene mutation leading to reduced
levels of this protein causes SMA, and gene therapy is among the 3 SMA
therapeutics clinically available. The first children to receive gene therapy
are now 6 years old.

Based on what years of SMA research has shown about the impor-
tance of SMN protein to neuromuscular integrity, Ohio State University
scientists are exploring links between the protein and sarcopenia, the
age-related loss of skeletal muscle mass and strength.

Their new study in mice suggests a clear role for SMN protein and
muscle decline with aging: Levels of the protein in the spinal cords and
motor neurons of advanced-age mice were 22% and 55% lower, respec-
tively, than the levels in middle-age mice, and those protein drops were
accompanied by reduced muscle function.

“We found that SMN protein and aging are related—there is a
decline in the protein with age and it correlates with a decline in neuro-
muscular function,” said first author Maria Balch, a postdoctoral scholar
in neuroscience in Ohio State’s College of Medicine. “Based on what we
know about SMA and therapeutics, we have background in targeting
SMN protein—and it’s possible that could be something down the line that
could be applied to age-induced neuromuscular decline.”

Two genes, SMN1 and SMNZ2, are involved in production of SMN
protein. SMN1 does most of the work to produce the full-length protein

Continued on page 19
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and is vital to motor neuron survival and function. SMN2, which most-
ly makes a truncated form, contributes minimally to full-length protein
production and could be thought of as an assistant—the presence of

more copies of the SMN2 gene is associated with milder forms of SMA.

The Ohio State team found that mice engineered to express high-
er-than-normal levels of SMN protein had more overall neuromuscular
resilience and recovered faster from nerve injury. “That raised some
questions,” said senior Ohio State author Arthur Burghes, a professor
of biological chemistry and pharmacology and molecular genetics who
developed the mouse model that advanced SMA research. “Different
people get different amounts of weakness with age.”

Why are some people completely resistant to it, and other people
are more susceptible?

“With aging and sarcopenia, there is an increased chance of injury
due to falling. So it’s an important problem.”

Though the researchers speculate that a combination of genetics
and behavior are at play, there is a chance, based on what they've found
so far, that the problem could be addressed by coaxing the aging body
to produce more SMN protein.

This new study compared a range of measures in mice separated
into 3 age groups: 6-10 months, 21 months, and 27 months, roughly
equivalent in human years to 35-50, 55, and over 70. In addition to

observing the natural decrease in protein levels in the spinal cord and

motor neurons with advancing age, researchers detected other trends
in the older mice: reductions in the number of motor units, or motor
neurons plus the muscle cells they stimulate, as well as a decline in the
function of muscles responding to nerve stimulation.

In terms of potential treatment approaches, the viral-mediated
gene therapy currently in the clinic for infants with SMA isn't a likely
solution due to the large amount of virus that would be required for an
adult. The team is exploring other ways to increase SMN production.

“We know in the field of SMA that targeting an increase in SMN
protein can be approached from different directions. If we can de-
termine that this is a viable therapeutic target in aging, there’s a lot
of research we can lean on to help drive the direction of age-related

therapeutics,” Balch said.

Source: Balch M, Bobbili P, Harris H, et al. Age-associated reduction of
survival motor neuron protein as a potential target for sarcopenia. Poster
47715/KK18 presented at Neuroscience 2022, Nov. 15, 2022, in San
Diego, California. https;//www.abstractsonline.com/pp8/#!/10619/
presentation/81504
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SMART BANDAGE IMPROVES WOUND
HEALING IN MICE

¢ A smart bandage used wireless power to protect and monitor
wounds, provide feedback on tissue health, and encourage healing

using electrical current.

® Mice treated with the bandage healed faster than those protected

with standard wound dressings.

The skin has a remarkable capacity to regenerate itself after injury.
This complicated process starts with inflammation and ends with the
formation of new skin and scar tissue.

But wounds can get infected. And some diseases and conditions,
such as diabetes and immunosuppression, may interfere with wound
healing. Nonhealing wounds can lead to pain, loss of functioning, and
even amputation or death. More than 6 million people in the U.S. alone
are living with a chronic, nonhealing wound.

An NIH-funded research team at Stanford University led by
Geoffrey Gurtner, MD, FACS, and Zhenan Bao, PhD, has been testing
technologies to encourage wound healing.! In a new study, they designed
a smart bandage to actively assist the healing process. They described
their results on November 24, 2022, in Nature Biotechnology. (Gurtner
is among the members of the Diabetic Foot Consortium [DFC, diabet-
icfootconsortium.org], a group dedicated to studying how to improve
diabetic wound healing and prevent amputations.?)

The smart bandage consists of an extremely thin, flexible printed
circuit. A small, coiled antenna draws power wirelessly from a nearby
source. This allows the bandage to provide electrical stimulation to
injured tissue. Such stimulation has been shown to boost wound healing.

The wireless power also allows the bandage to monitor the skin
underneath for signs of healing or infection. It does this by measuring
temperature and how easily an electrical current passes through the
area.

To stick the bandage to the skin, the researchers developed an

adhesive gel that loosens when heated above body temperature. This

allows it to be removed without causing damage to vulnerable skin. At
normal skin temperature, the gel proved to be as sticky as a standard
medical tape.

Healthy mice wearing the bandage moved normally, and the ban-
dage was able to capture information about their skin during movement.
No skin irritation was observed over a period of about 2 weeks.

Skin wounds on mice treated with electrical stimulation provided by
the smart bandage healed about 25% more quickly than those covered
with a standard sterile dressing. The new skin on the mice who got the
smart bandage showed an increase in new blood vessels. It was also
thicker and stronger than that on mice given standard bandages. Similar
results were seen in mouse models of burn healing and diabetic wounds.

When the researchers examined cells from mice given the smart
bandage, they found that certain types of immune cells had increased
activity of genes involved in tissue regeneration. This was accompanied
by increases in the corresponding proteins needed for healing processes.

“With stimulation and sensing in 1 device, the smart bandage
speeds healing, but it also keeps track as the wound is improving,”
explained Artem Trotsyuk, PhD, who helped lead the study.

“It is an active healing device that could transform the standard of
care in the treatment of chronic wounds,” added Yuanwen Jiang, PhD,
who also helped lead the study.

Before the proof-of-concept bandage can be tested in people, several
steps need to be taken. These include enlarging it to a human-size ver-

sion and testing it on larger animals before beginning human trials.
References

1. Wireless, closed-loop, smart bandage with integrated sensors and
stimulators for advanced wound care and accelerated healing. Jiang Y,
Trotsyuk AA, Niu S, Henn D, et al. Nat Biotechnol. 2022 Nov 24. doi:
10.1038/541587-022-01528-3. Online ahead of print.

2. New research network tackles diabetic foot complications. Lower Ex-
tremity Review. 2021. 13(5):19.

BY THE NUMBERS: TOTAL ANKLE
ARTHROPLASTY TRENDS ~

Use of total ankle arthroplasty (TAA) has been on the rise and research-
ers from Emory University in Atlanta, Georgia, put the numbers together:
® 41,060 - the number of primary TAAs performed between 2009
and 2019.

® 52.5% — percentage of procedures done in males.

® 136.1% - percentage by which annual volume increased.

e 2180-5,147 — annual volume increase from 2009 to 2019.

® 120.8% - percentage by which incidence reported per 100,000

population increased.

® 86.6% — percentage by which outpatient procedures increased.
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® 242.5% - percentage by which inpatient procedures increased
(nearly 3x more than outpatient growth).

® Median length of hospital stay decreased from 3 days in 2009 to 1
day in 2019.

® Incidence grew in patients above the age of 54, with largest growth

in those 65-74 years.

® 111.8% - percentage incidence grew in the U.S. South.
® 136.5% - percentage incidence grew in the U.S. West.

The authors concluded that cumulative annual growth rates of TAA
were found to be 2 times greater than total knee arthroplasty and 3.6

times greater than total hip arthroplasty.

Source: Karzon AL, Kadakia RJ, Coleman MM, Bariteau JT, Labib SA.
The rise of total ankle arthroplasty use: a database analysis describ-
ing case volumes and incidence trends in the United States between
2009 and 2019. Foot & Ankle International. 2022;43(11):1501-1510.
doi:10.1177/10711007221119148

BIOMECHANICAL PERFORMANCE
FACTORS IN SPRINT STARTS

The 100m race is the highlight of many track and field events; indeed, in
the Olympic Games, it defines the fastest man and woman in the world.
In this event, the block start performance and subsequent first 2 steps
can be of critical importance since they directly influence the runner’s
overall time. In a systematic review of 36 peer-reviewed articles reporting
biomechanical analysis of the block start and/or first 2 steps in 100m

events, researchers from Portugal identified several biomechanical deter-
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minants for successful sprint starts:

© In the “set” position, an anthropometry-driven block setting
facilitating the hip extension and a rear leg contribution should be
encouraged.
o Faster sprinters tend to move their center of mass (CM)
closer to the starting line and closer to the ground.
o Horizontal CM velocity at the block take-off and along the

first 2 steps increases significantly when the rear knee angle

is set to 90° instead of 135° or 115° A 90° rear knee angle
allows for a better push-off of the rear leg than larger angles,
showing such condition may be a strategy that allows some
elite sprinters to maximize their strength capacity.
® At the push-off, a rapid extension of both hips and greater force
production seems to be important.
o After block exiting, shorter flight times and greater propulsive

forces are the main features of the best sprinters.

This systematic review emphasizes important findings and recom-
mendations that may be relevant for researchers and coaches.

The authors call for future research to focus on upper limb behav-
ior and on the analysis of the training drills used to improve starting

performance.

Source: Valamatos MJ, Abrantes JM, Carnide F, Valamatos M-J, Monteiro
CP. Biomechanical performance factors in the track and field sprint start:
a systematic review. Int J Environ Res Public Health. 2022; 19(7):4074.
https://doi.org/10.3390/ijerph19074074
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Eccentric Exercise Effective in Treating

Mid-Portion Achilles Tendinopathy

BY DIEGO AILTON PRUDENCIO, NICOLA
MAFFULLI, FILIPPO MIGLIORINI, THIAGO
TEIXEIRA SERAFIM, LUIS FELIPE NUNES,
LUCIANA SAYURI SANADA, AND RODRIGO
OKUBO

Achilles tendinopathy
(AT) is one of the most
frequent overuse injuries
in athletes, yet there is
still a gap in the evidence
for the efficacy of any
modality of treatment in
high-quality studies.

Achilles tendinopathy (AT), a clinical syn-
drome characterized by pain, swelling, and
loss of function, is one of the most frequent
overuse injuries in the ankle and foot. In most
patients, the condition improves with conser-
vative interventions, the first line management
option, which can be combined with a variety
of other agents. Conservative therapies for the
management of AT include kinesiotherapy,
electrotherapies, cryotherapy, dry needling,
bandaging, and splints. Exercise programs are
the most widely studied interventions for the
management of AT, and eccentric (the muscle
contracts while being lengthened), concentric,
isometric, and isokinetic contractions have all
been used, alone or in combination. Surgery is
generally undertaken when appropriately con-
ducted conservative management has failed.
While the evidence base for conservative
therapy for AT continues to evolve, there is
still a gap in the evidence for its effectiveness

in high-quality studies. Toward this end, the

: Is'tockphogo.icom'#1_160478824‘

study authors performed a systematic review
and meta-analysis to investigate the efficacy of
eccentric exercise (EE) in improving pain and
function in adult patients with mid-portion
Achilles tendinopathy compared to other forms

of exercise.

Methods

A search was performed in PubMed, BIREME,
SportDiscus, Cinahl, Web of Science, and
PEDro, in November 2022. The search was
limited to human studies published in Portu-
guese, English, or Spanish, due to the language
capabilities of the researchers. The method-
ological quality was evaluated using the Risk
of Bias 2 tool (RoB2) of the Cochrane collab-
oration, and the meta-analysis was performed
using the Review Manager 5.1 program.

The study authors included randomized

clinical trials (RCTs) with mid-portion Achilles

tendinopathy in whom a program of EE was
compared to another conservative modality,
and in whom the outcome measure was as-
sessment of pain and/or disability. Regarding
the studies selection, the authors of this article
were interested in identifying the effects and
harms associated with an intervention.

A meta-analysis was performed to syn-
thesize study data and verify the effect size of
the intervention. Heterogeneity was tested by
P value and [2.¥ If P > 0.10 and 12 <50%,
the heterogeneity was considered low enough
to conduct a meta-analysis with a fixed-ef-
fect model. If P < 0.10, 12 > 50%, there was
a high level of heterogeneity, and a random
effect model was used. Sensitivity analysis
was conducted by 1-by-1 exclusion method for
individual studies. Descriptive analysis was
performed if the heterogeneity was too large

(12 > 85%).

This article has been excerpted from “Eccentric Exercise is More Effective than Other Exercises in the Treatment of Mid-portion Achilles Tendinopathy: Systematic Review and
Meta-analysis” BMC Sports Sci Med Rehabil 15, 9 (2023). https://doi.org/10.1186/s13102-023-00618-2. Editing has occurred, including the renumbering of tables and figures,
and references have been removed for brevity. Use is per CC BY 4.0 International License.

Continued on page 26



Continued from page 25

* Per Cochrane training materials, 12
informs the proportion of the variance in
observed effect is due to variance in true effects
rather than sampling error—it does not directly
inform us abut the distribution of effects. A high
I2 estimate is not necessarily synonymous with

important heterogeneity.

Results
Of the 2,024 articles that were identified, 8

fulfilled the inclusion criteria, all of which
were RCTs. The included studies reported a
total of 401 Achilles tendons in 371 patients
(54.2% male; ages 19-77, mean 46.6 years); 2
studies included individuals with bilateral and
unilateral AT. Clinical examination (7 of 8) was
the most common criterion for the diagnosis of
AT; 3 studies used ultrasound, and 1 added the
Victorian Institute of Sport Assessment-Achil-
les (VISA-A) questionnaire and the VAS pain
scale to complete the diagnosis. All studies

included only patients with tendinopathy of the

main body of the Achilles tendon. The mini-
mum duration of symptoms was 3 months.

Six studies included 2 intervention
groups: 1 was EE compared to another exercise
modality, such as concentric exercise, light
training, heavy slow resistance (HSR), and
with another protocol of EE. Two articles
included 3 groups: EE, electrotherapy, and
wait-and-see and EE, vibration training, and
wait-and-see. Most studies (75%) applied the
intervention for 12 weeks. All articles evaluated
change in pain; 7 verified function/disabil-
ity; and 3 verified patient satisfaction with
treatment.

Five of the studies used the VISA-A
scale to assess pain and symptoms, 2 used
functional tests (jump tests, toe-raise test, hop
test, side-step test), 1 used isokinetic strength,
and 2 assessed range of motion (ROM). One
study also used the VISA-A to evaluate pain
evolution. The other articles used the Visual
Analogue Scale/Numerical Visual Scale (VAS/

NVS). Most of the articles performed the
evaluations at the beginning and end of the
treatment, with 1 study undertaking follow-up
at 36 weeks, 1 at 6 months, and 3 at 1-year.
Four studies showed better outcomes in the EE
treatment group, and 1 article did not present
statistically significant differences. Among the
3 articles comparing 2 EE protocols, 1 pre-
sented better results with Alfredson et al’s'?
protocol—a program of EE to treat AT while
the uninjured limb is used to return (concen-
trically) to the initial position—and 2 did not
find statistically significant differences between
groups (Table 1).

The only variable for which a meta-analy-
sis was possible was pain (5 articles), analyzed
with the VAS/NVS and compared EE with
another conservative treatment. RoB2 score
showed 62.5% of the studies presenting
“some concerns” and 37.5% (5 and 3 articles,
respectively) presenting “high risk” of bias.

The analysis of heterogeneity resulted in the 12
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value of 91%, showing heterogeneity between
the studies. The Mean Difference found in
the treatment effect was — 1.21 (— 2.72 to —
0.30), with 95% confidence interval, with a
significant positive effect for the treatment of
pain in AT with EE, with the result in favor of
EE compared to CG or other exercises in pain
improvement (Figure 1). The rest/wait-and-see
approaches do not provide significant benefits
when compared to EE. In addition, controlled
tendon loading can continue during the inter-
vention, though further studies are needed to
determine which activities are beneficial, and

the recommended frequency and intensity.

Discussion

In the 8 studies evaluating the effect of pain
and disability of EE with another type of
exercise, 4 presented favorable EE results for
pain, and 1 presented similar results between
interventions. Regarding the effect on disabili-

ty, 2 articles were in favor of EE.

One study investigated EE and concentric
exercise. This study found improvement in
pain and function/return to activity in both
groups, with EE producing significantly better
results, and suggested that EE produced sig-
nificantly better results than concentric exercis-
es because of the energy efficiency of eccentric
exercises on the calf muscles, with comparable
muscle force developed at lower loads on the
tendon during movement. In addition, EE may
produce changes in the metabolism of neural
transmission in the tendon, inducing alter-
ations in the perception of pain.

Two studies compared EE with rest/wait-
and-see. The first studied verified improvement
in pain and function of the EE group, which,
despite not presenting a statistical difference,
showed considerably better results than the
control group. They reported a successful
outcome in the EE group of 50% to 60% of
patients, reporting that EE is inexpensive,

although it is technique dependent. The wait-

and-see protocol was the most convenient
and easy intervention to implement, but also
the least effective. The second study in this
group showed significant improvement in the
EE group, including a significant reduction
in pain on palpation, compared to the control
group. While interventions improved pain
2cm proximal to the insertion of the Achilles
tendon in the calcaneus, only EE reduced pain
at the musculotendinous junction as well. They
reported that pain reductions following EE
correlated with reduction in neovascularization
in patients with tendinopathy, although such
changes were not actually observed.
Silbernagel et al® compared light training
(eccentric plus concentric) and EE, and verified
improvement in palpation, walking, and activity
pain, as well as improvement in functional tests
and ROM for the EE group, with no statistically
significant differences between the groups. The
authors also reported that the exercise load has

to be relatively high for better results. Beyer et

Continued on page 29
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Continued from page 27
Study Intervention(s) Sample size Gender (M/F) Age (mean) Intervention Comparison and outcome Study conclusions (p value/SMD—
duration measure 95% Cl)
(wk)
Eccentric exercise vs another exercise therapy or rest/wait-and-see
Mafi 2001 EE 22 12/10 481+£95 12 VAS The results after treatment with EE was
Concentric exercise 22 12/10 484483 significantly better (p<0.002) than the
results of treatment with the concen-
tric training regimen; Between groups
comparisons of pain not presented
Silbernagel 2001 Eccentric overload training; 22 17/5 47147 12 VAS Eccentric loading had better strength
Light training 18 14/4 414102 Jumping test; toe-raise test and pain outcomes (p < 0.05)
Beyer 2015 EE 25 18/7 4842 12 VISA-A VISA-A: there was no significant inter-
HSR 29 14/8 4842 VAS, action (p=0.26) or difference between
VASg groups (p=0.62). VAS,; and VAS there
was no significant interaction (VAS,,
p=0.08; VAS;, p=0.38) or difference
between groups (VAS; p=0.77; VASg,
p=0.71). Similar treatments
Rompe 2007 EE 25 9/16 481+£99 12 1vs3 VISA-A and VNE: Patients from group
SWT 25 11/14 5124102 VISA-A 1 achieved significantly better results
) ’ ’ VNE than patients from group 3 (p <0.001)
Wait-and-see 25 9/16 464£114
Horstmann 2013 Vibration training 23 13/10 460£69 12 2vs3 Pain improvements were greater in
e 19 10/9 457485 VAS the EE groups than in the wait-and-see
) T Isokinetic group (- 27.0;95% Cl -50.9, - 3.1)
Wait-and-see 16 9/7 44477
Silbernagel 2007 EE 19 12/7 44+£88 6-52 VISA-A-S Both groups showed significant
EE + active 19 8/11 48468 VAS (p<.01) improvements on the VISA-A-S
Jump tests, strength tests, endur- score and decrease in pain during
ance test hopping at 6 weeks and at 3, 6, and
12-month evaluations
Stasinopoulos 2013 Stanish protocol 21 NR 4844+£512 12 VISA-A VISA- A: there were significant differ-
Alfredson protocol 20 48244509 ences in the magnitude of improve-
ment between the groups at weeks 12
and 36 (p<0.05)
Stevens 2014 Alfredson protocol 15 6/9 4824108 6 VISA-A The between-group difference change
Alfredson protocol (do-as-tolerated) 13 5/8 4924113 VAS score was not statistically significant

at week 6 for VISA-A (ITT, p=0.20; PP,
p=0.32) and VAS (ITT, p=0.14; PP,
p=073)

intention-to-treat; PP, per-protocol

SMD, standard mean difference; M, male; F, female; NR, not reported; Cl, confidence interval; EE, eccentric exercise; VAS, visual analogue scale; VISA-A, Victorian Institute of Sports Assessment-Achilles; HSR, heavy slow
resistance; VASy, visual analogue scale heel rises; VAS, VAS, visual analogue scale running; SWT, shock-wave therapy; VNE, visual numerical scale; VISA-A-S Victorian Institute of Sports Assessment-Achilles Swedish; ITT,

al* presented a comparison of the EE and HSR
groups. Both interventions showed significant
gains in improving physical activity and pain,
but without statistical difference between
groups: the treatments are similar to each other,
although patient satisfaction tended to be higher
after 12 weeks with HSR (100%) than EE
(80%).

Three studies compared EE with EE. The
first applied the same treatment protocol, but
only 1 group was released for physical activity.
Both groups presented improvement in pain
and function during the evaluations, with no
statistically significant differences between the
groups. The study demonstrated no negative
effects in patients who continued physical
activity (such as running and jumping) when
using pain monitoring during rehabilitation and
the authors believe that important factors in
tendon improvement are intensity and type of

load. The second study compared Alfredson’s

and Stanish’s protocols. The former reduced
pain and improved function to a greater extent
than the latter. The protocol recommends the
completion of 180 eccentric repetitions per day,
and has been widely adopted in research and
clinical practice. Stanish et al's® protocol for the
management of AT includes eccentric and static
stretching exercises and is based on 3 principles:
length, load, and contraction velocity. According
to the study authors, the protocol by Alfredson
et al*? reduced pain and improved function
more efficiently because patients exercised both
calf muscles (gastrocnemius and soleus) only
eccentrically, with more series and with more
repetitions every day for the same treatment
period. In addition, the load of EE in the Al-

12 was increased according to

fredson’s protoco
the patients’ symptoms, and the exercises were
performed at low speed, which is supposed to
allow suitable tissue adaptation.

The third study applied only the Alfredson’s

protocol.’? One group was asked to perform

180 repetitions, and the other performed until
tolerated. A statistically significant difference
was found for improvement in function in each
group at 3 weeks and for pain in the “do-as-tol-
erated” group; statistically significant differences
between the groups in improvement of function
were evident at week 3, but by 6 weeks there
was no statistical differences between the groups

for pain and function.

Conclusion

The available evidence supports the use of EE
in the management of AT. Continuous load on
the Achilles tendon does not adversely affect
the results of pain and function, suggesting the
possibility of practicing some physical activities
during the intervention. Some of the studies
analyzed herein report that EE and HSR

produce similar results, but more studies are

Continued on page 31
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ECC Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
BEYERETAL., 2015 2 05 25 1.7 04 22 23.2% 0.30 [0.04, 0.56) il
HORSTMANN ET AL., 2013 2.2 27 19 45 31 16 16.9% -2.30[-4.24,-0.36]
MAFI ET AL., 2001 1.7 22 22 41 186 22 199% -2.40[-3.71,-1.09] ——
ROMPE ET AL, 2007 3.6 2.3 25 59 1 25 21.3% -2.30[-3.28,-1.32) —_—
SILBERNAGEL ET AL., 2001 35 24 22 31 26 18 18.7% 0.40[-1.16, 1.96) _—T
Total (95% Cl) 113 103 100.0% -1.21[-2.72,0.30] e R
Heterogeneity: Tau®= 2.53; Chi*= 44.71, df= 4 (P < 0.00001); F=91% _44 ¢2 b é i
Testfor overall effect. Z=1.57 (P =0.12) Favours [experimental] Favours [control]

Figure 1. Meta-analysis for intervention with EE.

needed to confirm this. Also, the rest/wait-and-
see approaches probably do not play a role in

the management of AT.
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LEREXPO CONVERSATION

Peripheral Neuropathy: Diagnosis and Treatment

By LiLLY KHAVARI, DPM, DABPM, FACPM

Neuropathy can challenge
both patients and
clinicians; epidermal
nerve fiber density testing
provides an objective
measure of disease
progression and can

help show therapeutic
progress.

Peripheral neuropathy is something we see
plenty of in our everyday practice settings and
it can be very challenging to treat. We all know
that the sooner we can get to an objective diag-
nosis, the sooner we can treat the patient, and
the earlier we can start that treatment, the better
it will be for the patient.

Topics we'll cover here include what is
small fiber neuropathy, how to perform epi-
dermal nerve fiber density (ENFD) tests, and
the advantages of doing it — plus I'll add some
pearls for actually performing the biopsy, and

lastly, how to treat small fiber neuropathy.

Small Fiber Neuropathy

As all we know, there’s small fiber and large fi-
ber neuropathy. Large fiber neuropathy is when
the fibers from the neck or the back are degen-
erated and cause some neuropathy type issues.
Small fiber neuropathy is more about sensory
information, so pain, temperature, and strange
or unusual sensations. We see that a lot in the
feet, starting in the toes, where patients are

complaining about pain or a burning sensation.

-
4

What'’s being affected is the myelinated, which
are our delta fibers as well as unmyelinated C
fibers. This form of neuropathy often involves
peripheral nerves in a length-dependent pattern,
meaning that the earliest and most severely
affected nerves are located most distally — in
that stocking/glove distribution.

What type of symptoms are we looking for?
Most common are the “positive” sensory symp-
toms—what the patients are feeling, like pain,
burning, prickling, shooting pain. The negative
symptoms are what’s not there, numbness or
coldness when their foot feels dry and tight. And
of course, anhidrosis as well as hyperhidrosis—
those are the autonomic sensory symptoms.

We always want to check for these when
we're getting the patient’s history: Do they have
positive sensory symptoms or is it more negative
symptoms? Or are we purely autonomic, which

would lead you more into a large fiber neurop-

y
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athy? If it’s only presented as an autonomic
symptom, then you're looking at large fiber
neuropathy.

Common causes of small fiber neuropa-
thy are listed in Figure 1. It's not always frank
diabetes. There are a lot of other reasons that
a patient could have this type of neuropathy.
For example, patients who are prediabetic with
altered glucose could have this, and about 67%
of the US population is prediabetic — so really
anybody could have neuropathy-type symptoms.

I see a lot of chemotherapy-induced
neuropathy in my practice coming from a big
oncology center across the street. It is amaz-
ing how much these chemo patients start to
experience — not only are they losing their
toenails and fingernails, but they’re also getting
pretty severe neuropathy type symptoms. And
there are patients 20-years’ post-chemo who

are still having symptoms that have never been

lerEXPO.com is currently hosting “Special Considerations in Peripheral Neuropathy.” During the first session of the 3-hour CEU program, Lilly Khavari, DPM, DABPM, FACPM,
from the Carrollton Foot Center in Texas gave a presentation titled, The Foundations of Peripheral Neuropathy and its Diagnosis. This edited transcript is an excerpt of that talk. To
hear the entire lecture with case studies and view the video she mentions plus other speakers from the event, check out lerEXPO.com/past-events/.

Continued on page 36



Continued from page 35

L] 2

Visualization of Skin Layers and Small Nerve Fibers

Common Causes of Small Fiber Neuropathy

+ Diabetes Mellitus, Type | and ||
Idiopathic

* Metabolic Syndrome- ex: "pre-diabetic” with altered glucose

metabolism

« Alcohol Abuse

+ HIV

«  Amyloidosis

« Pharmacologic Toxins
Solvent Exposure

« Chemotherapy Induced

« Leprosy

+ Vasculitis

= Autoimmune Disorders

B e

CONFIDENTI

Figure 1

The Best Site for the Biopsy

By far, the most studied single anatomic location on the human
body is the calf at 10cm proximal to the lateral malleclus

Figure 3

addressed. Doing a test like ENFD on these pa-
tients can help prevent progressively worsening
nerve degeneration. Because chemo is typically
a temporary thing for them, if we address them
in a timely manner, we are able to reverse their
symptoms and make it much more tolerable for
them. You're doing these patients a huge favor
and they will appreciate you for diagnosing
them early and giving them a way to do their
daily walks and live their life without that burn-

ing pain, or numbness in their feet.

Epidermal Nerve Fiber
Density Testing

Epidermal nerve fiber density testing has been
widely used since the 1990s. It qualifies and
quantifies small fiber neuropathy by looking at

the number of healthy nerves that a patient has.

12:45/1:00:18

Figure 2

How are the Results Determined?

The small nerve fibers are visualized by immunohistochemistry,

using an antibody to an axonal protein, PGP-9.5, and the number
and structural integrity of the small fibers is evaluated by a

pathologist.

Patients with small fiber neuropathy exhibit a reduction in the ENFD,
or structural abnormalities such as axonal swellings, that are
indicative of neuropathy

These axonal swellings
are part of the
degeneration process
within diseased
epidermal nerves.

Figure 4

It provides a definitive diagnosis of small fiber
peripheral neuropathy that’s objective. Doing

a Semmes Weinstein test or taking a clinical
history is not enough to diagnose the degree of
severity of a patient’s neuropathy. You can't tell if
they have mild, moderate, borderline, or severe
neuropathy by just doing a vibratory test or by
doing a monofilament test. Having these test
results available helps you determine the degree
of severity so if you want to go back 6 months
or a year later and redo the test, you have
something objective to compare it to, whereas
you can't base your follow-ups on a Semmes
Weinstein.

The ENFD test is highly sensitive and very
specific for small fiber neuropathy. As far as
sensitivity of this skin, it is about 88% versus
just 54% for clinical examination. And it’s highly

specific—about 95% to 97% specific. So, with

ToET—

this test, not only are you diagnosing them prop-
erly, but you know that’s the only diagnosis and
you're able to determine the course and what
degree of disease is present.

Figure 2 is a diagram of what the test looks
at. On top left, you can see the layers of skin:
the dark purple layer on top is the epidermal
layer, which is the layer that we are testing to
look for those nerves, followed by the papillary
dermis, immediately below. And lastly, on the
bottom is our reticular dermis. So we're not
really getting that far into the dermis when
we're doing the test. We're mostly looking at that
epidermal layer to check those nerve endings.

On the bottom right, these arrows point to
healthy nerve endings. And as you can see, this
is a healthy nerve. We don't have any kind of
swelling; the nerve is nice and thin and it’s very

fine — exactly what we're looking for.

Continued on page 39
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Treatment Options
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Figure 5

We're looking for about 10 of these nerves
in about a millimeter of biopsy. The more the
patient has, the healthier the nerves are. The
less the pathologist sees on the test, however,
the more severe the patient’s disease. If there is
swelling, that would mean degeneration of the
nerves, so even if the number of nerves is good,
if they are swollen or very thinned out, these
are degenerated nerves. Not only are we looking
at the number of nerves present, but also the
health of the nerves and what condition they’re
in to determine what type of disease and what

degree of disease the patient has.

Advantages

Advantages of performing this test include:

e It’s a confirmatory diagnostic tool
® [t can be both prospective and predictive

e [t can serve as a baseline against which to

measure therapy.

If it's performed right. You're going to have
great results every time.

You can follow up with patients in 6
months to a year. They don’t always need a rekit
test because you go with how they’re feeling,
how their symptoms are doing. But if you see
that you're not having the improvement that you
want, you can always go back and redo the test
in a 6-month period to see if your treatment is
changing the number of nerve endings that are

showing up on the path report.

First line of treatment for me at the office:

Dietary Supplement

« Alpha Lipoic Acid (350 mg)
* Benfotiamine (300 mg)

« Vitamin B6 (35mg)

+  Vitamin B12 (2 mg)

= 1 tablet, twice daily for optimal nerve health

Office dispensed (by physician only)

Figure 6

The ENFD test is a great tool to be able to
compare over time and use it to discuss progress
with patients—especially when symptoms aren’t
decreasing as quickly as they would like. This
test allows you to show that the treatment plan
is working.

It's an in-office procedure that takes less
than 5 minutes to do per site, given that you
have a protocol, and everything is ready to go.
It's not a big production, you don’'t need an hour
to just do a biopsy. If patients are in and out
for their regular appointment, you can have a
protocol that allows you to do these as part of
a patient’s established appointment and have
your results within 2 weeks and then you can
start their treatment. It’s a very easy test for
the physician to perform and patients have
no downtime. They can immediately return to
work. They can go back to their physical activity.
They don’t have any pain or limitation. They
have a small dressing—a Band-Aid on the biopsy
site—that’s another great thing that patients
love—there’s no downtime.

This test is covered by Medicare (Avg

[t's an in-office
procedure that takes
less than 5 minutes

to do per site.

$90-100 per site) and private insurance using
your average skin biopsy CPT code. We use
11104 for the first biopsy site, and if you’re doing
bilateral testing, which I always advise, then for
the second site, use 11105. Of course, you want
to have proper documentation in the patient’s
chart. Those materials are necessary to be able
to get this covered in case the carriers request
any kind of a documentation. Having a consent
and proper diagnosis and showing that you
explained why we're doing this test should be

adequate to get the test covered by insurance.

How to Do the Biopsy

The best site for biopsy — by far the most
studied anatomic location - is 10 centimeters
proximal to the lateral malleolus, that spot has
the most nerve endings (Figure 3).

Symmetrical testing is advised. I always
do symmetrical testing because most people
have symmetrical symptoms. But even if they
only have unilateral symptoms, It's good to have
the other side for comparison, to be able to see
what their “normal” is and what we're trying to
achieve.

I always advise having your NFT kits from
your lab ready to use. Your medical assistant has
already opened it, laid everything out, and all
you're doing is going in, numbing them up, and
performing the biopsy. You'll want to familiarize
yourself with the type of fixative that your lab
uses. Some require you to send it after washing
the sample. Some don’t have that requirement,

Continued on page 41
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so you want to familiarize yourself so that once
you have done the biopsy, your specimen is
staying viable and getting to the lab in a timely
manner—most labs want the samples overnight-
ed. They don’t want it to be in the fixative, but
sometimes when you do that wash process it
does allow your specimen to survive for a while
longer, so you definitely want to familiarize
yourself with what your lab requires.

[ like to excise with 1% lidocaine and
epinephrine just to control bleeding. This is
proximal enough where you're not worrying
about vasoconstriction or causing any kind of
an issue with that site. Doing this controls the
bleeding, especially after the procedure when
they get up and drive away.

Also, you want to be gentle with this
specimen. Remember, all of those nerve endings
are in that superficial epidermal layer. So when
you're using the pickups, it'’s important not to
press that epidermal layer so you don't crush
those nerve endings. So you always want to pick
up the specimen from below the epidermal layer.
(There is a video of the procedure within the talk
on lerEXPO.com)

There are different kinds of punches
available, 2 or 3 millimeters works fine. I found
that using one with a plunger really helps. It's
not absolutely necessary, but it does help when
that specimen gets stuck in the punch. Youre not
trying to pull it out and crushing the specimen.
Having that plunger helps better preserve the
specimen. So remember to handle the tissue
at the subcutaneous level to avoid pressing the
epidermis with your pickups which will crush
the epidermal layers and cause false lab results.

I do like doing these procedures first thing
in the morning because we like to get them out
before noon so that it gets there overnight and

our specimen is viable.

Results and Treatments

The small nerve fibers are visualized by
immunohistochemistry using an antibody to
an external protein called PGP 9.5. This picks
up the structure of the nerves and allows us to
see the degree of disease severity. Patients with
small fiber neuropathy show a reduction in the

number of nerves or structural abnormalities,

such as external swellings, that are indicative of
neuropathy. In Figure 4, you can a degenerated
nerve. Compared to Figure 2, where you saw
healthy nerves that were very linear and the
same width across the whole nerve, here you can
see swollen nerve endings and axonal swellings
in that epidermal layer, which show degenera-
tion and can cause symptoms.

Contrary to what many believe, we have
lots of treatment options available Figure 5. First
and foremost, if a patient is pre diabetic or al-
ready has diabetes, we want to incorporate blood
sugar level management, diet, and lifestyle mod-
ifications, so getting them exercising, having a
healthy diet. Plus, there are certain vitamins that
are important for health of the nerve: alpha lipo-
ic acid, benfotiamine, and vitamins B6, and B12.
The next level of treatment is topical creams or
compounded creams/medications, and lidocaine
patches. Those are, of course, always an option
for daily pain management. The next level is opi-
oid management, ideally on a temporary basis as
it can lead to dependence. And then finally, MLS
laser therapy combined with nutritional manage-
ment. As a last resort, nerve stimulators where
you're referring patients out to a pain specialist.
Once you get the patient’s results, you can see
how much you need to do based on the severity
of their disease and the results.

One question [ often get is, who do you
choose to test? I reserve this for patients who are
newly diagnosed with diabetes and are starting
to have symptoms. Or patients like we talked
about, post-chemo patients or patients that come

in and they have no idea what’s happening —

...a patient with newly
diagnosed diabetes
who's starting to have
symptoms or anybody
with new onset of
neuropathy is a
fantastic candidate for
this test.

those patients where you can't find a reason like
idiopathic, HIV, or alcohol abuse. These are the
patients you want to test. You don’t want to do it
on a patient with diabetes whose had neuropa-
thy for over 20 years, because you're not going
to be able to reverse any of those nerves or make
them healthier. But, if it’s a patient with newly
diagnosed diabetes who's starting to have symp-
toms and anybody with new onset of neuropathy
is a fantastic candidate for this. That way you
can prevent disease progression and limit their
symptoms so that they’re more comfortable liv-
ing a daily life and don’t have the risk of things
worsening to where they’ll need opioid manage-
ment That’s really the goal: You want to prevent
the nerves from progressively getting worse.
First line of treatment for me at the office
(Figure 6), when it’s a mild to moderate small
fiber neuropathy, is to start with vitamins as dis-
cussed earlier: alpha lipoic acid, benfotiamine,
vitamins B6 and B12. Make sure that they’re not
already taking B12; if they are, you need to tell
them not to take any more. And the reason is
B12’s toxicity. If they're taking too much B12, it
can actually worsen neuropathy symptoms. The
supplement that [ have at the office suggests
1 tablet twice daily for optimal nerve health.
There are many supplements out there that can
be office dispensed, so just make sure you're
looking at the dosage as well as all the ingre-
dients. I found that the alpha lipoic acid and
benfotiamine make a huge difference. Even my
patients who have been on the supplement for
months and months and decide to do something
over-the-counter, as long as we keep them on
the alpha lipoic acid and benfotiamine, their
symptoms are well managed and they're well

controlled.

Lilly Khavari, DPM, DABPM, FACPM, is a
board certified, surgically trained foot & ankle
specialist focusing on pediatric and diabetic foot
care, sports injuries, as well as acute and chronic
conditions of the foot and ankle. She owns the
Carroliton (Texas) Foot Center. She is also a

consultant for Bako Diagnostics.
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SOCIAL MEDIA IN REAL LIFE

Milk crate-related lower extremity injuries treated
at United States emergency departments

BY MATHIAS B. FORRESTER, BS

Background: Milk crates can be found in
many homes and are used for a variety of
purposes. While milk crates may result in
injuries, the literature on such injuries is
limited. This study described milk crate-relat-
ed lower extremity injuries treated at United
States (US) emergency departments (EDs).

Methods: An analysis was performed of
milk crate-related lower extremity injuries
using data from the National Electronic Injury
Surveillance System of the US Consumer
Product Safety Commission during 2000-
2021.

Results: An estimated 8,107 milk crate-re-
lated lower extremity injuries treated at

US hospital EDs during 2000-2021 were
identified. The most common circumstance
leading to injury was 34.4% fell off milk
crate, 23.0% struck milk crate (didn't fall),
and 12.9% tripped over milk crate. The most
common types of injuries were contusion or
abrasion (26.5%), strain or sprain (23.0%),
fracture (13.3%), and laceration (10.1%).
The affected body part was 27.5% lower
leg, 22.8% ankle, 18.8% foot, 16.2% toe,
12.7% knee, and 3.0% upper leg. The patient
was treated or examined at the ED and then
released in 98.1% of cases.

Conclusions: The highest proportion of milk
crate-related lower extremity injuries involved
the patient falling off a milk crate followed
by being struck by a milk crate and tripping
over a milk crate. The most common type of
lower extremity injury was contusion or abra-
sion. The lower leg was the most frequently
affected part followed by the ankle. The ma-
jority of patients were treated or examined in
the ED and released.

The Milk Crate Challenge
@MilkCrateClub

s

#milkcratechallenge

P 340 views

Buddy was up there shaking like a bad alternator &= **

0:24/0:28 ) "

Milk crates are square or rectangular boxes usu-
ally made of plastic with holes on the sides and
bottom. Their exterior is designed so the crates
interlock, allowing them to be easily stacked.
Although they may vary in size, milk crates in
the United States (US) are usually 12-13 inches
wide and 10.5-11 inches tall. Originally designed
to more easily transport milk containers,* milk
crates can be found in many homes and are
used for a variety of purposes, such as to store
other items like files, vinyl records, and clothes;
bicycle basket; TV stand; planter; shelving; and

stepstool.*

Although videos of people walking across
a stack of milk crates date back to at least 2011,
on August 1, 2021, a Facebook post initiated
the Milk Crate Challenge.’ Promoted on social
media outlets such as TikTok, Instagram,
Facebook, and Twitter, the Milk Crate Challenge
involves stacking milk crates upside-down into
a pyramid-shaped set of stairs that reach up to 7
milk crates high, then attempting to walk or run
up and down the structure without destroying
the structure or falling. However, because of
the milk crates’ design, the structure is not very

stable, and many Milk Crate Challenge posts

Continued on page 44
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Continued from page 43

Table 1. Time period and patient demographics of milk crate-related lower extremity injuries treated in United States emer-
gency departments, National Electronic Injury Surveillance System, 2000-2021

\ELED [
95% ClI
Treatment 3-month period
December-February 46 26.4 2,043 25.2 1,171-2,915
March-May 35 20.1 1,643 20.3 879-2,407
June-August 52 29.9 2,594 32.0 1,578-3,609
September-November 41 23.6 1,827 22.5 1,013-2,642
Patient age (years)
0-5 8 4.6 257 3.2 -
6-12 14 8.0 549 6.8 -
13-19 9 5.2 385 4.8 -
20-29 23 13.2 1,190 14.7 -
30-39 22 12.6 1,125 139 -
40-49 40 23.0 1,860 22.9 1,037-2,682
50-59 27 155 1,435 17.7 728-2,141
60+ 31 17.8 1,306 16.1 635-1,976
Patient sex
Male 78 44.8 3,699 45.6 2,410-4,988
Female 96 55.2 4,407 54.4 2,950-5,865
Total 174 8,107 5,832-10,381
No. = Number

Est. = Weighted estimate (sum of the Weight numeric field in the National Electronic Injury Surveillance System database). The numbers in the Weight field
are not whole numbers but include decimals. As a result of rounding to whole numbers when performing analyses, the sum of the estimates for a given
variable might not equal the total. The Consumer Product Safety Commission considers an estimate unstable and potentially unreliable when the number of

records used is <20 or the estimate is <1,200.

95% Cl = 95% confidence interval. Not calculated if the estimate is <1,200.

show people falling.'>® Injuries such as frac-
tures, dislocations, and spinal cord injuries have
been reported with the Milk Crate Challenge,
and doctors have warned against the activity.5®
TikTok deleted Milk Crate Challenge videos
because of the potential dangers involved in the

activity.

A review of PubMed failed to identify
articles on injuries involving milk crates. The
objective of this study was to characterize milk
crate-related lower extremity injuries in general
treated at US emergency departments (EDs).
In addition, injuries related to the Milk Crate

Challenge were identified and described.

Methods

The source of data for this retrospective epi-
demiologic study was the National Electronic
Injury Surveillance System (NEISS) website
(https://www.cpsc.gov/cgibin/NEISSQuery/
home.aspx). Operated by the US Consumer
Product Safety Commission (CPSC), the NEISS

Continued on page 47
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e Amputation Decision Aid—written for people facing partial foot
amputation due to peripheral arterial disease. Includes unbiased
information about different options, likely outcomes, and risks of

complications. Information is presented in simple terms to facilitate
understanding.

e Amputation Discussion Guide—companion resource for healthcare
professionals that includes up-to-date research evidence and
example conversation starters to facilitate meaningful conversations
tailored to the needs of each individual patient.

e Training Videos—series of 5 short, animated videos to help
healthcare providers learn more about shared decision-making and
how to use Amputation Decision Aid resources.
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Table 2. Circumstances of milk crate-related lower extremity injuries treated in United States emergency departments, Na-
tional Electronic Injury Surveillance System, 2000-2021

Variable

95% CI

Location of incident

Home 80 46.0 3,927 48.4 2,583-5,270
Other public property 7 4.0 285 3.5 -
School 2 1.1 132 1.6 -
Street or highway 1 0.6 70 0.9 -
Place of recreation or sports 1 0.6 70 0.9 -
Not recorded 83 47.7 3,622 44.7 2,351-4,892

Number of milk crates

1 163 93.7 7,599 93.7 5,433-9,766

More than 1 11 6.3 507 6.3 -

Circumstances of injury

Fell off milk crate 58 33.3 2,793 34.4 1,727-3,858
Struck milk crate (didn’t fall) 44 25.3 1,868 23.0 1,043-2,693
Tripped over milk crate 22 12.6 1,045 12.9 -
Struck by milk crate 20 11.5 856 10.6 -
Jumping off/over milk crate 3 1.7 224 2.8 -
Fell and struck milk crate 6 3.4 182 2.2 -
Lifting/carrying milk crate 2 1.1 90 1.1 -
Caught in/between milk crate 2 1.1 86 1.1 -
Fell while carrying crate 1 0.6 79 1.0 -
Other 9 5.2 569 7.0 -
Unknown 7 4.0 316 3.9 -
Total 174 8,107 5,832-10,381

Please see full footnote on Table 1.

Continued on page 48
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collects data on consumer product-related injuries from the EDs of a
stratified random sample of 100 hospitals from the more than 5,000
hospitals in the US. The random sample is stratified by hospital size,
geographic location, and hospital type (general and pediatric hospitals).
Professional NEISS coders view the medical charts at participating hos-
pitals and, for patients with injuries that meet NEISS inclusion criteria,
collect and code information such as treatment date; patient age, sex,
and race; injury diagnosis and body part injured; discharge disposition;
consumer product(s) involved in the injury; location where the incident
occurred; and a brief narrative describing the incident.”® Data are publicly
available and de-identified; thus, the study is exempt from institutional
review board approval.

Cases were milk crate-related lower extremity injuries reported to
the NEISS database during 2000-2021. The publicly available NEISS
database contains 3 numeric fields for coding the product involved in the
injury (Product_1, Product_2, Product_3). However, there is no product
code specific to milk crates. The NEISS database contains a text field
(field name Narrative) that provides a brief summary of the circumstanc-
es of the injury. The NEISS database was searched for all records that
included the letter groups “mil” and “crat” in the Narrative field. The
Narrative fields of the resulting records were individually examined, and
any records that involved an injury involving a milk crate were included
in the study. That the injury involved a lower extremity was based on
either the Body_Part or Body_Part_2 numeric fields containing codes
for a lower extremity (upper leg, knee, lower leg, ankle, foot, toe). For
records received during 2021, the Narrative fields were reviewed, and any
records that specifically mentioned the Milk Crate Challenge or described
a scenario consistent with the Milk Crate Challenge were designated Milk
Crate Challenge cases.

The variables examined were treatment year and month (grouped
into 3-month periods), patient age and sex, location where the incident
occurred, number of milk crates involved in the injury, circumstances of
the injury, type of injury (diagnosis), affected body part, and disposition.
In order to identify the number of milk crates involved in the injury and
the circumstances of the injury, the Narrative field for each record was
reviewed. The circumstances of the injury were assigned to the following
groups: fell off milk crate, fell and struck milk crate, tripped over milk
crate, struck by milk crate, struck milk crate (but no mention of fall, e.g.,
someone threw a milk crate at the patient), lifting or carrying milk crate,
caught in or between milk crate (e.g., caught finger in milk crate hole),
jumping off or over milk crate, fell while carrying milk crate, other, and
unknown. For the fell off milk crate group, further note was made as to
whether the person was standing on, sitting on, or climbing off or on the
milk crate when they fell. The NEISS database has 2 coded fields for doc-
umenting the diagnosis and 2 coded fields for documenting the affected
body part. The NEISS Coding Manual indicates that the Diagnosis_2
and Body_Part_2 fields were added in 2018,® although these fields do not
appear to have been used until 2019. Diagnoses and body parts docu-



mented in these second sets of fields during 2019-2021 were included in
the analysis.

Analyses were performed using Office Professional 2007 Access and
Excel (Microsoft Corporation, Redmond, Washington, US). For all milk
crated-related lower extremity injuries, the distribution of cases and na-
tional injury estimates were determined for the variables. National injury
estimates were calculated by summing the values in the Weight numeric
field in the publicly available NEISS database, and 95% confidence
intervals (Cls) were calculated for the estimates. The CPSC considers an
estimate unstable and potentially unreliable when the number of records
used is <20 or the estimate is <1,200.” For those variable subgroups
where the estimate was <1,200, 95% Cls were not calculated. Due to the
small number of Milk Crate Challenge records, injuries involving body
parts other than the lower extremity were included and only the distribu-

tion of cases was determined for the variables.

Results

There were 174 milk crate-related lower extremity injuries identified at

a sample of US hospital EDs during 2000-2021, resulting in a national
estimate of 8,107 (95% CI 5,832-10,381) milk crate-related lower extrem-
ity injuries. This represents 27.6% of the 29,322 total milk crate-related
injuries affecting any body part. The mean annual estimated number of
lower extremity injuries was 379 during 2000-2005, 398 during 2006-
2011, 384 during 2012-2016, and 305 during 2017-2021. Table 1 shows
milk crate-related lower extremity injuries by 3-month period and patient
demographics. The highest proportion of injuries was reported during
June-August. Patients age 20 years and older accounted for 143 (82.2%)
of the injuries and 6,915 (85.3%) of the estimated injuries. A higher
proportion of the patients were female.

When the circumstances of milk crate-related lower extremity inju-
ries were examined (Table 2), most of the injuries with a known incident
location occurred at home. The majority of injuries involved a single milk
crate. In the highest proportion of injuries, the patient fell off the milk
crate followed by struck milk crate (did not fall) and tripped over milk
crate. Of the 2,793 estimated injuries where the patient fell off the milk
crate, the patient was standing on the milk crate in 1,400 (50.1%) of the
estimated injuries, sitting on the milk crate in 71 (2.5%), climbing on or
off the milk crate in 31 (1.1%), and what the patient was doing was not
documented in 1,291 (46.2%).

Table 3 presents milk crate-related lower extremity injuries by type
of injury (diagnosis) and patient disposition. The most common type of
injury was contusion or abrasion followed by strain or sprain, fracture,
and laceration. The lower leg was the most frequently affected body part
followed by the ankle. The majority of patients were treated or examined
in the ED and released.

Of the 40 total milk crate-related injuries identified in 2021, 9 spe-
cifically mentioned the Milk Crate Challenge and 3 described a scenario
consistent with the Milk Crate Challenge, resulting in 12 identifiable

Continued on page 51
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Table 3. Type of injury and disposition of milk crate-related lower extremity injuries treated in United States emergency
departments, National Electronic Injury Surveillance System, 2000-2021

Variable

95% Cl

Type of injury (most commonly

reported)*
Contusion or abrasion 50 28.7 2,144 26.5 1,246-3,043
Strain or sprain 39 22.4 1,869 23.0 1,043-2,694
Fracture 24 13.8 1,082 13.3 -
Laceration 15 8.6 818 10.1 -

Body part affected*
Lower leg 51 29.3 2,226 275 1,306-3,145
Ankle 35 20.1 1,844 22.8 1,026-2,663
Foot 30 17.2 1,620 18.8 790-2,251
Toe 32 18.4 1,316 16.2 642-1,990
Knee 22 12.6 1,027 12.7 -
Upper leg 5 29 244 3.0 -

Disposition
Treated or examined and
released 170 97.7 7,955 98.1 5,713-10,197
Treated and admitted for 9 1.0 394 0.7 -
hospitalization 2 1.1 79 1.0 -
Left without being seen/against 1 0.1 16 0.0 -
medical advice 2 11 73 0.9 -

Total 174 8,107 5,832-10,381

*A case in 2019-2021 may have two coded diagnoses or two coded affected body parts.

Please see full footnote on Table 1

Milk Crate Challenge-related injuries (30.0% of
total milk crate-related injuries for the year). 7
(58.3%) of the injuries were treated in August, 3
(25.0%) in September, 1 (8.3%) in October, and
1 (8.3%) in November. The mean patient age
was 27 years (range 7-50 years); 6 (50.0%) of
the patients were age 7-19 years and 6 (50.0%)
were age 20-50 years. Eleven (91.7%) of the

patients were male and 1 (8.3%) was female.

4 (33.3%) of the patients had a fracture, 3
(25.0%) internal organ injury, 2 (16.7%) con-
tusion or abrasion, 2 (16.7%) strain or sprain,
and 1 (8.3%) each concussion, laceration, and
other/not stated injury. The affected body part
was 6 (50.0%) head and neck, 5 (41.7%) upper
extremity, 2 (16.7%) lower extremity, and 1

(8.3%) trunk. Ten (83.3%) of the patients were
treated or examined and released from the ED, 1
(8.3%) treated and admitted for hospitalization,
and 1 (8.3%) left without being seen or against

medical advice.

Discussion

This study examined an estimated 8,107 milk

Continued on page 53
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crate-related lower extremity injuries treated at
US hospital EDs over a 22-year period. There

is little published information on such injuries.
The majority of patients were adults, particularly
age 40-59 years, who accounted for 40% of

the estimated lower extremity injuries. This age
group may have been more likely to engage in
activities that resulted in milk crate-related lower
extremity injuries or more likely to have sought
treatment for such an injury at a hospital ED.

In over 30% of the estimated lower
extremity injuries, the patient fell off the milk
crate. Furthermore, of these injuries sustained
when the patient fell off the milk crate and the
action of the patient was known, the majority of
patients were standing on the milk crate when
they fell. However, the majority of lower extrem-
ity injuries occurred in other circumstances, with
the next most common circumstances being the
patient struck the milk crate (did not fall) and
the patient tripped over the milk crate. This
suggests that while prevention activities should
emphasize that people should not stand on milk
crates, the public should be warned that most
milk crate-related lower extremity injuries may
occur in other ways.

The most frequent diagnoses were contu-
sion or abrasion followed by strain or sprain,
fracture, and laceration. Most of these injuries
might be considered to be relatively minor and
not require hospitalization. This study did find
that 98% of the patients were treated or exam-
ined and released from the ED.

Twelve (30%) of the total milk crate-related
injuries reported in 2021 were related to the
Milk Crate Challenge. This suggests that the
NEISS database may serve as a useful source
of data on injuries related to certain social
media challenges. Although the majority of Milk
Crate Challenge-related injuries were treated in
August 2021, when the social media trend first
started, injuries continued to be treated in the 3
following months. The patient age ranged from
7 years to 50 years with half being children and
half adults. The majority of patients were male.
A variety of injuries were reported with the
most common being fracture and internal organ

injury. The most commonly affected body part

was the head and neck followed by the upper
extremity. The majority of patients were treated
or examined and released from the ED.

This study is subject to limitations. Cases
were initially identified by searching for all
records that included the letter groups “mil” and
“crat” in the Narrative field. Milk crate-related
lower extremity injuries where these letter
groups were not documented in the Narrative
field would not have been included in this
study. In addition, the selection of records to
be included in the study, identification of the
number of milk crates involved in an injury, and
assignment of an injury to a particular circum-
stance was performed by a single person and
used the Narrative field, which contains a limited
amount of information. Errors in the selection
and classification of records may have resulted
in records being included or excluded errone-
ously or misclassified. Furthermore, the NEISS
database only includes injuries treated at an
ED. Studies that include information on injuries
not evaluated at hospital EDs would provide a
more complete view of milk crate-related lower
extremity injuries.

In conclusion, the highest proportion of
milk crate-related lower extremity injuries
involved the patient falling off a milk crate
followed by striking a milk crate (did not fall)
and tripping over a milk crate. The most com-
mon type of injury was contusion or abrasion
followed by strain or sprain, fracture, and
laceration. The lower leg was the most frequently
affected body part followed by the ankle. The
majority of patients were treated or examined in
the ED and released.

Mathias B. Forrester, BS, is an independent
researcher in Austin, Texas. Now retired, he previ-
ously performed public health research for various

university and government programs for 34 years.
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What does Economic Uncertainty Mean for

Selling Your Orthotics & Prosthetics Business?

By DAVID FERGUSSON

It should come as no surprise that the process of buying and selling busi-
nesses is affected by the general health of the economy. More expensive
borrowing, market uncertainty, and shifts in consumer demand are all
factors that can make both buyers and sellers wary about pursuing trans-
actions. After an unprecedented flood of mergers & acquisitions (M&A)
in 2021, M&A activity in 2022 was less stable.

As we move forward in 2023, business owners in the orthotics and
prosthetics industry who are contemplating the sale of their company will
benefit most from having a 360-degree view of the demand for and value
of their business. After all, economic uncertainty does not mean that
these business owners should put their head down and try to weather the
storm without creating and maintaining an exit plan.

Being unprepared and uninformed will almost certainly come back
to haunt you when it’s time for you to hand your company off to new
leadership. The right advisor will help you develop a successful exit
strategy regardless of the current economic backdrop, and will help you
maintain that plan through unstable times.

Buying and selling in the orthotics and prosthetics (O&P) space
is particular in a few ways. Due to the industry being highly niche, the
typical transaction takes a minimum of 5 years to be completed. During
that time, the focus is on identifying the risks that might worry potential
buyers and affect valuation.

Many of the sellers we have worked with have done a nice job of
eliminating those risks by providing specifics that minimize the liabilities
in the buyer’s mind. To that end, it is crucial to begin careful documenta-
tion years before the start of a potential sale. Without extensive docu-
mentation, you won't get the best buyers, or any buyers at all.

Buyers won’t miss much while they conduct the due diligence
process, so you have to be thoroughly prepared with detailed documenta-
tion of your patient base for any potential concerns that are raised. This
has helped our clients in this industry avoid any nasty surprises when
working with potential buyers and it provides patients with a seamless
transition with the new leadership.

When selling an O&P business, it’s important to remember that
the buying pool is extremely limited, because owners have stringent
requirements for potential buyers. That’s because, unlike other industries,
O&P is patient-focused. O&P sellers we have worked with want to make
sure that the buyer possesses a high level of knowledge of the field and is
acclimated in the industry, making it impossible to sell to an organization
that is not in the space. As we saw with one of our own O&P clients in
their recent sale, most sellers in this industry are looking for a seasoned
buyer who understands their business and puts an emphasis on their
patients’ interests and well-being.

Like most business owners, O&P sellers are cognizant that people

IStockPhoto.com #14147848%4

are the cornerstone of their operation. With that in mind, it's important
to consider not only on the price a buyer proposes, but also how the new
company ownership will fit in with their former employees, suppliers,
and customers. Of course, this is especially important if the seller means
to stay at the company after a sale, but even if they have no such inten-
tion, it’s important to keep in mind the needs of all stakeholders.

And the work doesn’t end once you've identified a buyer. During the
transition period, it is essential for an O&P business to continue to show
robust activity, or they run the risk of a sharp decline in patient retention.
A buyer will hire a third-party accounting firm to assemble a quali-
ty-of-earnings report to validate the data that underpins financial per-
formance. It’s a very thorough document, and that’s why documentation,
and identifying potential risks ahead of a deal, is absolutely essential.

The prosthetics industry is no less susceptible to the ebbs and
flows of the economy than any other industry. But understanding how
transactions affect businesses and consumers is crucial for preparedness
in an industry with a lot of moving parts. Through it all, it’s important to
have a trusted advisor in your corner who will help you develop an exit
strategy, identify potential risks, and make the right decisions for your

stakeholders.

David Fergusson is Executive Managing Director of M& A and Technol-
ogy Practice Leader for Generational Equity, the leading middle market
investment bank for privately held businesses. Find David at https://wwuw.
genequityco.com/our-people/david-fergusson
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New & Noteworthy

Noteworthy products, association news, and market updates

BakoDx’s Web Space PCR test helps identify
the infectious agents involved in web space
dermatitis. This highly sensitive and highly
specific test provides podiatric clinicians with
ease of use, rapid results, and an accurate
diagnostic method. The test utilizes real-time
polymerase chain reaction (RT-PCR) technolo-
gy to detect the causative agent within the web
space keratin when present, resulting in the
clinically identified dermatitis. The panel tests
for fungi, dermatophytes, Candida SPP bacte-
ria, Corynebacterium minutissimum, gram-neg-
ative bacteria, and Staphylococcus aureus.
Interdigital infectious dermatitis may be due
to a variety of organisms that look similar, but
their treatment differs. Differential diagnosis
may include Corynebacterium minutissimum
in erythrasma, tinea pedis, candidal intertrigo,
primary or secondary bacterial infections, and
non-infectious etiologies including web space
eczema or psoriasis. There is also a growing
awareness of gram-negative bacterial web

space infections.

BakoDX
855/422-5628

bakodx.com

The Clinical Exercise Physiology Association
(CEPA), the Canadian Society for Exercise
Physiology (CSEP), the British Association

of Sport and Exercise Science (BASES), and
Clinical Exercise Physiology UK (CEP-UK)
have recently endorsed the American College
of Sports Medicine® (ACSM) textbook ACSM's
Clinical Exercise Physiology.

ACSM’s Clinical Exercise Physiology
provides research-based coverage of more than
35 conditions commonly seen in practice—
from a host of cardiovascular disorders to
immunological/hematological issues. Chapters
that cover medical conditions are organized by
disease type, then divided into sections that
cover specific conditions from pathological and
etiological perspectives. To provide a complete
view of clinical exercise physiology, the book
also covers important considerations and foun-
dational elements such as screening, pharma-
cology, genetics, and electrocardiography.

Individual resources include an interactive
question bank, videos, and animations on se-
lect conditions, and additional linked resources
to ACSM journal articles. Instructor resources
include PowerPoint lecture outlines, a test

bank, and image banks.

The Amputee Coalition, the only federally
funded organization dedicated to serving the
limb loss and limb difference community,
announced it is partnering with the American
Diabetes Association (ADA) to support the
Amputation Prevention Alliance. Complica-
tions from diabetes, including peripheral artery

disease, increase the risk of amputation. This

risk is even more pronounced among commu-
nities historically underserved by healthcare
in the United States. Through policy change
advocacy, raising awareness, and community
empowerment, the Amputee Coalition in co-
operation with the ADA will vigorously pursue
all avenues toward a reduction in the number
of Americans who lose a limb due to diabetes
complications each year.

Ashlie White, chief programs officer of
the Amputee Coalition, will provide strategic
vision, energy, leadership, and accountability
for all of the program’s strategies, plans, goals,
and outcomes, with a focus on continual
improvement and development to meet the
needs of the limb loss and limb difference

community.
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The crew-fit compression sock from Comrad
is built with a stay-in-place fit at the ankle and
the calf, which helps keep the sock from slid-
ing. Additionally, there’s a supportive band of
compression that wraps around the arch of the
foot. This helps support the natural arch and
makes for an extra comfortable fit all day long.
The sock is stitched to be seamless at the toe,
which makes for a smooth feel and eliminates
any chance of rigid seams rubbing against

the wearer’s toes. It also features full padding
across the heel and toe and other foot-impact
zones, creating a comfortable, well-cushioned,
supportive, and durable sock. The company

is so dedicated to quality and durability that
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if their socks get holes in them within the first
month of being worn, Comrad will send out a

brand new pair for free.

Comrad

comradsocks.com

FORWARD MOTION
MEDICAL VERSION 9 OF
3D CASTING APP

Order orthotics, AFOs,

and prefab insoles.

Order History

Forward Motion Medical has announced that
version 9 of its 3D casting app is available

for free on iPads and now iPhones. The app,
which debuted in 2016, has added features
such as start to finish casting and ordering,
real-time order tracking, the ability to scan for
ankle foot orthoses, desktop database integra-
tion, and now scanner-less casting capabilities
through the use of the TrueDepth camera by
Apple. The new breakthrough TrueDepth
casting feature essentially turns every iPhone
into a portable scanner. Simply download the
app and log into your account to get started.
The Forward Motion Medical app is free to
download in the Apple App Store. No addition-
al hardware is needed for Apple devices with
TrueDepth capabilities (iPhones generation 10
and up and iPad Pros). Standard iPads require

additional Structure sensor hardware.

Forward Motion Medical/JM Orthotics
800/301-5835

fdmotion.com
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Sinoveda’s Proflexa pain relief cream was
formulated to quickly reduce inflammation and
relieve pain. It also boosts blood flow and pro-
motes long-term healing. This is done through
the healing properties of 7 distinct herbs. Clove
and camphor provide a soothing element for
aching muscles. Frankincense relaxes tendons,
easing sore spots on the body. Dang gui, chuan
xiong, hong hua, and myrrh enhance blood
flow, improve circulation, and accelerate the
healing process. The Sinoveda team put each
ingredient through the company’s proprietary
PPT® (Pharmaceutical Platform Technology)
process, breaking down the botanical elements
and discovering what it is that makes each
plant and herb so helpful in the fight against
pain. This scientific approach allows them to
formulate and standardize the product, ensur-

ing fast, effective, and consistent results.

Sinoveda

sinoveda.com

Al SEARCHES EARLY

SIGNS OF OA FROM X-RAY
IMAGES

Researchers from the University of Jyviskyls,
Finland, and the Central Finland Health Care
District have developed an artificial intelligence
(Al)-based neural network to detect early knee

osteoarthritis (OA) from x-ray images. The

new Al-based method was trained to detect
from x-rays whether there is spiking on the
tibial tubercles in the knee joint or not. The
finding is not at the moment included in the
diagnostic criteria, but orthopedic specialists
consider it as an early sign of OA.

“Around 700 x-ray images were used in
developing the Al model, after which the model
was validated with around 200 x-ray images,”
said Anri Patron, the researcher responsible for
the development of the method. “The model
managed to make an estimate of the spiking
that was congruent with a doctor’s estimate in

87% of the cases, which is a promising result.”

Al tries to detect whether there is spiking on the tibial
tubercles in the knee joint, which can be a sign of OA.
Image courtesy of University of Jyvéskyld.

The result is important because x-rays
are the primary diagnostic method for early
knee OA, and an early diagnosis can save
the patient from unnecessary examinations,
treatments, and even knee joint replacement
surgery. In addition, the patient might be
motivated to take the measures to slow down
or even stop the progression of the symptom-
atic OA.

The goal is that in the future, Al would
be able to detect early signs of knee OA
from x-rays, making it possible for the initial
diagnosis to be made more often by general

practitioners.

HANGER ANNOUNCES
LEADERS FOR PRODUCTS
& SERVICES SEGMENT,
SPS BUSINESS

Hanger, Inc. has announced the promotion

of Dixon LeGrande to the role of president of

ler
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the company’s Products & Services business
segment. Additionally, Coleson Chase has
been promoted to vice president and general
manager of SPS. In this expanded role he will
oversee the SPS business, while reporting to
LeGrande. Both promotions were effective
January 7, 2023.

LeGrande joined Hanger in 2010, holding
leadership positions in sales and marketing for
subsidiaries in both the Products & Services
and Patient Care business segments, including
SPS and Hanger Clinic. Currently, he is the
president of Accelerated Care Plus (ACP),
Hanger’s therapeutic solutions subsidiary. In
his new role, LeGrande will maintain his duties
as ACP president, while also supporting Chase
as he leads SPS.

In Chase’s expanded role, he will oversee
the SPS business, along with SureFit, including
the customer service teams for both organi-
zations. Chase joined SPS 5 years ago as the
director of marketing, and most recently served

as VP of operations.

The Persona® OsseoTi® Keel Tibia for
cementless knee replacement is the latest
addition to Zimmer Biomet’s clinically proven
Persona Knee System. It features a new porous
version of the Persona anatomic tibia with the
company’s OsseoTi Porous Metal Technology,

which uses anatomical data in combination

with 3D printing technology to build a struc-
ture that directly mimics the architecture of
human cancellous—or spongey—Dbone. This
material is combined with a keeled design to
deliver stable initial and biological fixation.
This system offers the added convenience of a
new cemented option with the same bone prep
as the cementless option so that surgeons can
make an intraoperative decision between a ce-
mentless or cemented approach based on bone

quality and the unique needs of the patient.

Zimmer Biomet
800/613-6131

zimmerbiomet.com

Scientists from Shibaura Institute of Tech-
nology (SIT), Japan, have investigated the
usefulness of bioelectrical impedance analysis
(BIA) in assessing muscle function and param-
eters, which can quickly and non-invasively
measure tissue resistance (which depends on
the amount of water and electrolytes present
in the tissue) and reactance (which depends
on the integrity of the cell membrane). Phase
angle (PhA), a measurement derived via BIA,
is calculated using the tissue’s resistance and
reactance. It is directly proportional to muscle
cell mass and function. Many studies have
linked whole-body PhA with maximal muscle
strength, but there are none associating PhA
with knee extension strength or explosive
muscle strength in adults.

The findings, which show a new avenue
of assessing muscle strength, revealed that both
whole-body and thigh PhAs are associated with
the muscle strength of knee extensors (with
thigh PhA being the preferred predictor of knee
extensor strength). However, this association
was understood to be due to the muscles’
contractile properties rather than any neural
aspects. Thus, both measurements could not
predict neuromuscular activity or the explosive

muscle strength (which largely depends on

BSIT

Researchers from SIT report that thigh phase angle
measurements—derived from BIA—can be used
to predict knee extensor strength in adults. Image
courtesy of Prof. Ryota Akagi from SIT.

neuromuscular control) of knee extensors.
Present implications of this work include
being able to assess knee muscle strength
is very important, especially for the elderly,
in whom strong knee muscles mean greater
independence to move about, and athletes,
who need to maintain knee muscle strength
in order to perform better. Future implications
include building a system that uses a person’s
BIA to provide them with advice to promote
their health.

Arthrex has launched the award-winning

Arthrex Minimally Invasive Bunionectomy
System to offer patients a better solution to
traditional bunion surgery. The system is
designed to be an all-inclusive set to facilitate
minimally invasive surgical bunion correction.
It is clinically proven to achieve the same or
better corrective results than traditional surgery
with less downtime, pain, and swelling. Per-

formed through tiny incisions, this minimally



invasive procedure means patients can achieve
complete bunion correction and get back on
their feet faster and experience more cosmeti-
cally appealing results as the smaller incisions
leave behind almost no visible scars. Studies
show Arthrex Bunionectomy System patients’
average recovery is up to 8 weeks faster than
traditional open procedures, as published in

the journal Foot & Ankle International.

Arthrex
800934-4404

arthrex.com

The Wahl Cordless Percussion Massager uses

high-penetration massage to attack muscle
tension below the surface and can treat large
muscle groups or pin-pointed problem areas
through a combination of interchangeable
heads and variable intensity control. Designed
for full-body massage and spine and pain
relief, the massager offers a speed dial to adjust
intensity to customize the user’s experience
from a deep invigorating feeling to a gentle
soft massage. Intensity ranges between 2,000
pulses per minute (PPM) up to 3,350 PPM.
The powerful motor helps relax and relieve
muscle tightness or soreness. The recharge-
able lithium ion battery lasts up to 7 hours on

a full charge.

Wahl

wahlusa.com

Orthotic Holdings, Inc. (OHI), a provider

of custom medical devices for healthcare
providers who treat conditions associated with
the lower extremities, announced that it has
secured a majority investment from Summit
Partners Credit Advisors. This investment will
help support the development of improved
customer support and innovative products and
technologies. Financial details of the transac-
tion were not disclosed.

OHI is recognized as a pioneer in the field
of custom foot orthoses, ankle foot orthoses
and therapeutic footwear, socks, and hosiery.
The company’s product portfolio includes the
following brands: Langer Biomechanical, The
Orthotic Group (TOG), Pedalign, Apex Foot
Health, Roomy Socks, and SafeStep, and
provides critical lower leg health solutions to
healthcare providers and their patients across
North America, Europe, Middle East, and
Australia/Asia Pacific.

Pedors Shoes, Marietta, GA, announced the
launch of its new online directory, Let’s Walk,
which is designed to help patients find a local
foot healthcare professional who specializes

in foot and ankle care, mobility, and therapy.
Participating healthcare professionals include
pedorthists, orthotists, podiatrists, orthopedists,
physical therapists, and occupational thera-
pists. The service is free for both foot health-
care professionals and patients. To register a
facility, visit www.letswalk.com/add-your-facili-
ty. To access foot healthcare professionals, visit

www.letswalk.com.

EMUAID® is taking a step forward with its
innovative lonic Silver Socks, bringing sock
wearers anti-microbial protection, relief,
performance, and comfort. These socks are
woven with natural, broad-spectrum silver
fiber for long-lasting moisture and odor control,
keeping feet dry, bacteria-free, and fungus-free.
Specially designed to inhibit odor and microbes
and soothe the discomfort associated with
many foot conditions, these socks can be worn
alone or combined with EMUAID® First Aid
Ointment as a broad spectrum anti-fungal
treatment. Whether treating a fungal condition;
suffering from corns, calluses, blisters, cracked
heels, neuropathy, or foot pain; or preventing
smelly feet, lonic Silver Socks deliver multiple
functional benefits in comfortable-to-wear
everyday socks. The socks are unisex, no-show,

and available in 2 sizes.

EMUAID
800-881-3900

emuaid.com

DO YOU HAVE A NEW
PRODUCT OR NEWS?

We want to hear about your new product,
news, or innovation! We want to hear from
you! Please send information to
Laura@LERmagazine.com



me LAST WORD s
‘SPRINT’ TO REDUCE THE RISK

OF HAMSTRING INJURIES

Reference: Fisher et al. Sports 2022 Z)g;f'y”ga @ @YLMSportScience KINESPORT

Sprint! prepare/train the athlete to run/sprint at maximal velacity, individually:

= through a loop of evaluation and intervention/ preparatian,

* with progressivity (eg, 'form 1st, load 2nd’), diversity/ variation, regularity and periodisation/ recovery,
* including preparation of the structure/system

To sustain the sprinting constraints, drills and technical skills, and regular exposure to maximal sprints

Plurifactorial and plurimodal individualised approach, including physical, psychological and
contextual/sociological approaches, including healthy and safe lifestyle, taking into account
the context and the facilitators and barriers for intervention implementation, and with
education of the athletes and stakeholders around them

Repair/rehabilitate all injuries, with a sprint-oriented strategy,
from early stages and until maximal capabilities are recovered
and return to sport is permitted, and continue to monitor that
there is no sequel deficiency

Increase capacities of tissues by strengthening, stretching and training
sensorimator control, going from isolated/non-functional to functional exercises

Note/pay attention to pain and/or fatigue and take care of it properly, improve athletes’
ability to listen to their bodies, know their capabilities and limits, and learn wammg signals
to better self-efficacy in their dally practice

Train smartly, individually adapt and monitor the load,
increase volume and intensity progressively

Source: Fisher P Faulkner M, McCann M, Doherty R. The Association between Pre-season Running Loads and Injury during the Subsequent Season in
Elite Gaelic Football. Sports. 2022; 10(8):117. https://doi.org/10.3390/sports10080117
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