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gravity so important? Because
it affects every move we make.
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Guest Perspective
Defining Defying Gravity
By Philip Stotter, CEP
If you have ever heard the song “Gravity” by
John Mayer, you would be familiar with his
lyrics, “Gravity is working against me, and
gravity wants to bring me down.” So, what is
this incredibly strong force called gravity that
John Mayer is talking about? And how does it
apply to every living organism on Earth?
We can thank Isaac Newton who answered these very questions for us. Newton,
the greatest scientist of his time, created a
paradigm shift in human understanding of the
physical world, and changed the course of the
world as we see it today. It took a genius mind
to figure out that an apple falling from a tree
toward the ground was caused by an attractive
force from an exponentially larger mass, the
Earth itself.
So why is our relationship with gravity
so important? When we think about how our
bodies move and how we keep ourselves in
an upright position, we must understand that
there are only 3 things at play. There is us,
this small mass; then there is this incredibly
large mass called Earth, that lies beneath our
feet; and finally, there is this extremely strong
force acting on us as well as between us and
the ground—it’s called gravity. Understanding
this multi-directional relationship and measuring it can go a long way to improving our daily
function.
As residents on Earth, we are and always
will be subject to this one constant, Gravity.
There are numerous studies showing how
our bodies are affected by gravity. Long story
short, gravity is necessary for your body to
understand what it needs to do to function
normally. You can apply the laws of gravity to
every single cell in the human body and it will
relate in some way to its core function. Also, to
truly understand our bodies and the way they
move, we must understand the importance of

A test of clinical fall risk measuring foot pressure and sway analysis conducted on the RAPID-Rehab
Balance, Function, and Fall Risk Digital Lab (www.rapidtechsoftware.com).

gravity. Without gravity, everything we know

Continued on page 11
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about movement would be wrong. All movements begin with our interaction with gravity and in turn, the ground beneath our feet. Gravity
is a force that acts on our bodies. And, as Newton also established, all
forces change matter over time. Since we are matter, we are subject to
those changes. Eventually, and for approximately 36 million of us per
year,1 Gravity will win.
You guessed it. I’m talking about falls. The leading major health
problem in the world starts with the human body’s relationship with
gravity and this relationship starts beneath your feet. It’s within this
collision between you and the ground where your functional tendencies are hardwired. Whether it’s your genetics or your learned physical
behavior, all is rooted in what lies beneath. The force of gravity against
our bodies and the way we react to it is what creates our unique foot
pressure profile and center of pressure sway measurement. You can link
pain, performance, or predict fall risk with your foot pressure profile
and center of pressure sway measurement. On average, there are only
10 unique profiles, but each person measures in a unique way. Furthermore, the longer your sway center of pressure measurement, the more
likely you are at risk for injury or a fall. As I mentioned before, this can
be something you’re born with (genetics) and is why we stand and walk
like our parents, or it can be learned or trained over time as it relates

iStockphoto.com #1156343824

to functional conditioning. There are also certain profiles and measurements that can predict greater risk for falls in older adults.
The kinetic energy that runs through the body as the reactive force
a person creates against gravity is determined by the highest points of
force beneath the feet. This energy leads to specific activation of the
kinetic chain and the way a person works to control (sway) their posture/body against gravity. Over time, our bodies will be unable to keep
up with the constant demand of gravity. Imagine that you are asked to
wear a backpack for an hour. This backpack will create greater pressure

risk lab. Identifying a patient’s foot pressure profile and his or her kinetic
sway tendencies will go a long way to help take the appropriate corrective
actions to prevent a fall. Regardless of their age, we as clinicians have a
responsibility to identify each patient’s current relationship with gravity.
And through this understanding as care providers, we can become proactive, limiting the weight of their backpack, which will go a long way to
building a better relationship for them with gravity.

and increase the sway of your body. By the end of that hour, you will

Philip J. Stotter, CEP, is a veteran clinical exercise physiologist turned in-

be more than happy to take it off. Now imagine not being able to take it

ventor/business developer, and the Visionary and Founder behind Stotter

off? Your body will adapt in the best way possible, but eventually, it will

Technologies, Moflex foot/ankle training device, AA360, and others. As

break down faster. That break down can lead to functional impairment

a practitioner, researcher, and educator, Philip has over 25 years of ex-

as well as a catastrophic event like a fall.

perience in performance, corrective and preventative clinical, and sports

Clinicians can gain valuable insight into their patients’ functional

settings. He is currently one of the top human biomechanics and ground

health through foot pressure profiling and measuring the sway of the

force experts in the world. Philip focuses his work on ground mechanics

center of pressure. By recording these metrics with ground force/pres-

and how to use technology to augment the test/treat or test/train inter-

sure technology, a clinician opens a window to an objective understand-

vention process. His most recent venture is as Director of Sports Science

ing of fall risk predictors as well as identifying asymmetries in their

for V1 Sports, the leader in video analysis and ground pressure software

patients’ bodies. Whether a patient displays tendencies, characteristics,

to capture, review, and analyze athletic movement. He also serves on the

or is susceptible to certain injuries or physical deficiencies, all can be

LER Editorial Advisory Board.

revealed by identifying a patient’s foot pressure profile and center of
pressure measurement. Measuring a patient’s postural sway through
ground force technology will lead to greater patient engagement, which

Reference
1. Centers for Disease Control and Prevention. Older Adult Falls Reported By State. Last updated, July 9, 2020. Available at https://

in turn will lead to better patient outcomes.
Ground force technologies such as ground pressure mats can turn a

www.cdc.gov/falls/data/falls-by-state.html. Accessed May 10, 2022.

clinical practice into an objective, non-biased balance, function, and fall
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Guest Perspective
Biomechanics: Avoiding the Paralysis of
Over Analysis
By Ben Pearl, DPM
Biomechanics research is one of the more layered topics to digest, but
it is necessary to keep up with if you want to improve your patient
outcomes. Lately, the push has been for evidence-based medicine and
that is an admirable goal. We must understand, however, that this

BIOMECHANICS & ORTHOTICS
SUMMIT ‘22

goal is a work in progress. Getting a group of subjects to adhere to a
set of conditions in a study is no easy task, particularly when there
is a requirement for follow-up evaluation over a long period of time.
Furthermore, the understanding of a study that includes an analysis of
an orthotic is subject to the definition of what one considers a “standard
orthotic” and the list goes on: What sort of cushioned shoe? Were the
runners competitive athletes or casual weekend warriors? How accurate
was the measurement method? One also has to remember that real science demands repeated trials over time and does not base conclusions
on just one study.
So, should we throw up our hands then and let the “academics” sift
through all the research coming into the various peer-reviewed journals
of sports medicine and biomechanics and just keep doing what we are
comfortable with? No!!! It is up to each one of us as professionals to
educate ourselves in the quest for a better version of a representative
model of the answer to the question we are asking. In our quest for evidenced-based medicine, let us not throw out the possibility that a case
series or even a handful of anecdotal cases are of value. In the case of
a new technology, there should be some advantage, such as more rapid
result or production, as with 3-D printing, or some enhanced resolution
of imaging and portability, such as in ultrasound, or delivery of energy,

Agenda

such as in prosthetics, etc.

Welcome and Opening

The benefit of similar spirited colleagues exchanging ideas at meetings like the 50th anniversary of the American Academy of Podiatric
Sports Medicine in Seattle October 21-23, 2022, is that the interactions

Remarks
Ben Pearl, DPM

you start in the conference sessions continue with your colleagues on

Putting Biomechanics Theory

the group runs, over dinner, and after the meeting, and will foster your

into Practice

professional development. There are too many technologies and vari-

Stephen Pribut, DPM

ations to decipher on your own without some basis of validation from
your peers. Just look at all the new sensors, scanners, and 3-D print

An Update on Biomechanics

options that have come out in the last few years. At the same time, you

Research from Calgary

must be careful that you are not drinking some manufacturer’s Kool-Aid

Benno Nigg, PhD

in your enthusiasm to add the next cool looking technology or revolutionary concept to your practice.
Bounce your ideas off colleagues on one of the many forums that

Practical Biomechanics
Richard Blake, DPM

Update on New Features &
Materials in 3D/4D Printing
Yong Li, PhD
Current Trends in Orthotic
Therapy
Stephen Pribut, DPM
Top 5 Orthotic Adjustments
and Why
Richard Blake, DPM
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Register by emailing
arlingtonfoot@gmail.com

are too numerous to list. But know your groups. Are they adhered to
Continued on page 14
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Continued from page 13

just ideas that happen to be in the wheelhouse of companies they speak
for? Being an opinion leader is not a bad thing, but there can be industry influences, so just be aware of that.
The other way to keep up is to jump on the virtual education train,
many events of which are available online in the very magazine you are
reading. The Falls Prevention, Balance, and Function virtual seminar
series is ongoing on lerExpo (lerEXPO.com) and the first segment
(from April 19, 2022) is archived for viewing. On June 7, I will be
hosting Biomechanics & Orthotic Summit '22 virtually at 6:15 pm EST.
Luminary panelists include Benno Nigg, PhD, Richard Blake, DPM,
Steve Pribut, DPM, and Yong Li, PhD. Sign up for the zoom meeting by
emailing ArlingtonFoot@gmail.com.
Instead of binge watching a Netflix series, try listening to a new
podcast for a fresh perspective on movement from a coach’s perspective
if you are a medical professional, and vice versa if you are a coach.
In our quest for the perfect training sequence, therapy, shoe, orthotic,
splint, know that somewhere between the truth that we know and the
Truth with a capital T that is our ideal, there are smaller truths along
the way that will help us get closer to the Truth that we seek.
Ben Pearl, DPM, is a fellow of AAPSM, a ski coach, assistant run coach,
and host of both a podcast and a YouTube program—Fit Foot U—which
interviews various coaches, athletes, and medical professionals on a
variety of sports medicine and biomechanics topics.
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ShortTakes From the LITERATUR
FOAM ROLLING MAY INCREASE ANKLE
RANGE OF MOTION
A recent systematic literature review, published in the Journal of
Bodywork and Movement Therapies, suggests there is strong evidence
for a short-term increase in ankle dorsiflexion range of motion after
a single application of foam rolling (FR) in a healthy population.
Furthermore, some of the evidence suggests that FR may be a
more suitable alternative to static stretching prior to athletic activity
because it may not reduce calf complex force output. In comparison,
the review suggests conclusions on long-term effects cannot be drawn
due to lack of evidence and differences in previous literature.
Source: Grieve R, Byrne B, Clements C, Davies L-J, Durrant E,
Kitchen O. The effects of foam rolling on ankle dorsiflexion range of
motion in healthy adults: A systematic literature review. J Bodywork
Movement Therapies. 2022;30:53-59.
Istockphoto.com #1226096001

ORTHOPEDIC FOOTWEAR & HEREDITARY
MOTOR SENSORY NEUROPATHY
Orthopedic footwear is often prescribed to improve postural stability
during standing and walking in individuals with Hereditary Motor
Sensory Neuropathy. However, supporting evidence in the literature is
scarce. The aim of this study was to investigate the effect of orthopedic
footwear on quiet standing balance, gait speed, spatiotemporal parameters, kinematics, kinetics, and dynamic balance in individuals with
Hereditary Motor Sensory Neuropathy.
Methods: Fifteen individuals with Hereditary Motor Sensory

(ROM), more frontal shank-footwear ROM, more dorsiflexion of the
footwear-to-horizontal angle at initial contact and more hip adduction
during the stance phase were found.
Interpretation: Orthopedic footwear improved walking in individuals with Hereditary Motor Sensory Neuropathy, whereas it did
not affect postural stability during quiet standing or dynamic balance.
Especially gait speed and spatiotemporal parameters improved. An improved heel landing at initial contact for all footwear and reduced foot
drop during swing for mid and high orthopedic footwear contributed to
the gait improvements wearing orthopedic footwear.

Neuropathy performed a quiet standing task and 2-min walk test on

Source: de Jong LAF, Kerkum YL, Altmann VC, Geurts ACH, Keijsers NLW.

customized orthopedic footwear and standardized footwear. Primary

Effects of orthopedic footwear on postural stability and walking in individ-

outcome measures were the mean velocity of the center of pressure

uals with Hereditary Motor Sensory Neuropathy. Clin Biomech (Bristol,

during quiet standing and gait speed during walking. Secondary out-

Avon). 2022;94:105638. Use per Creative Commons License CC BY.

come measures included center of pressure amplitude and frequency
during quiet standing, and spatiotemporal parameters, kinematics,
sures ANOVA and paired t-tests were performed to identify differences

FEAR OF FALLING INCREASES RISK OF
FRAILTY

between footwear conditions.

Fear of falling (FoF) and frailty often go hand-in hand for today’s older

kinetics, and dynamic balance during walking. Two-way repeated mea-

Findings: Neither quiet standing balance nor dynamic balance

adults. In particular, FoF can lead to a self-limitation of activities. Such

differed between orthopedic and standardized footwear, but orthope-

limitations are then followed by further decline in physical capacities

dic footwear improved spatiotemporal parameters (higher gait speed,

which may predispose to frailty. But the exact nature of the relationship

longer step length, shorter step time, and smaller step width) during

between the 2 conditions has never been clearly delineated. In search of

walking. Moreover, less sagittal shank-footwear range of motion
Continued on page 18
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realistic therapeutic goals and treatments, researchers from Brazil conducted a systematic literature review to better understand the totality of
the evidence detailing the association between frailty and FoF.
Their search found 4,342 articles, of which 10 articles covering
6,294 community-dwelling older adults (age range 61–84; 61.8% women) were ultimately analyzed. Among the longitudinal studies, adjusted
odds ratios (ORs) ranged from 1.18 (95% CI = 1.02; 1.36) to 9.87 (95%
CI = 5.22; 18.68), while the adjusted odds ratios of the cross-sectional
studies ranged from 1.04 (95% CI = 1.02; 1.07) to 7.16 (95% CI =
2.34; 21.89). The authors noted that the wide variation in the ORs
may be related to racial, demographic, anthropometric, socioeconomic, or cultural differences in the populations studied since the studies
were from around the world. And they noted the methodological and
statistical differences due to different instruments used to assess these
2 geriatric syndromes.
While most of the analyzed studies described positive associations between the 2 conditions, they did identify 1 study that found no
significant association between the syndromes, but that is because there
is a bidirectional relationship among common diseases in older adults
with FoF. This relationship creates a “vicious cycle” making it difficult to
confirm an association.
Adjustment variables also differed amongst the 10 studies. However, the authors did note that one recent study found female sex, history
of falls, low physical performance, and depressive symptoms were the
variables most associated with FoF.
How FoF leads to frailty in this population has been widely
studied. Typically, exaggerated concerns about falling lead to limiting
activities, particularly activities of daily living, which ultimately leads to
long-term reductions in muscle strength, deficits in balance and mobility, and basic deconditioning. The authors note that this hypothesis has
been corroborated with research that shows a 1-point increase in the
Falls Efficacy Scale-International (FES-I) was associated with a higher
risk of both mobility disability and poor physical performance. The

18
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authors also note that the latter 2 variables may be predisposing factors
for frailty in and of themselves.
Moreover, self-restrictions in activities of daily living are tied
to decreased energy expenditure, which leads to intramuscular fat
accumulation which activates a cascade of pro-inflammatory cytokines.
That cascade plays a role in muscle protein degradation and metabolic
pathways that regulate homeostasis, leading to loss of muscle strength
and proprioception, again predisposing the individual to frailty.
In conclusion, these authors used longitudinal and cross-sectional evidence to show that FoF is associated with frailty in com-

MAKE AN
IMPACT!

munity-dwelling older adults. They conclude that understanding this
association can help clinical practitioners to develop better screening
protocols for frailty, as well as for rehabilitation, prevention, and health
promotion among members of this audience. Reducing FoF and the
consequent development of frailty and its known negative outcomes is
key to keeping this patient population healthy.
Source: de Souza LF, Canever JB, Moreira BS, Danielewicz AL, de
Avelar NCP. Association between fear of falling and frailty in community-dwelling older adults: a systematic review. Clin Interv Aging.
2022;17:129-140.

PLANTAR HEEL PAIN: WHO RESPONDS
TO INSOLES?
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their area who can help improve or preserve their
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Plantar heel pain (PHP) is a common cause of foot complaints, for
which treatment with custom-made insoles is frequently applied. So
far, few studies have investigated patient characteristics that predict response to these treatments. The aim of this secondary exploratory analysis was twofold; firstly, to identify patient characteristics that predict

• Increased credibility and online exposure with
a profile on the MFN national directory.
• Weekly live webinars with leading educators
in the field ($500 value).
• Access to MedFit TV, offering recorded webinars
and conference videos ($120 value).
• Exclusive member discounts on education,
products & services.
• Free subscription to MedFit Professional
Magazine.
• Networking with peers and industry experts.
• Marketing opportunities for yourself and
your business.

Get Started with a 60-Day
All-Access Free Trial Membership

MedFitNetwork.org/LER

prognosis in patients with PHP treated with insoles, and secondly to
identify characteristics that might interact with treatment with insoles.
Continued on page 21
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Methods: Data from a randomized trial in which participants

COVID-19, is covered with spike proteins. These latch onto ACE2 re-

received either custom insoles (N = 70) or sham insoles (N = 69) were

ceptors on human cells, allowing the virus to enter and infect the cells.

used. At baseline, information was collected on demographics, foot

Mutations in spike allow the virus to evade the immune system as well

symptoms, foot and ankle range of motion, navicular drop, presence

as therapies designed to target it.

of neuropathic pain, physical activity, and other illnesses in the last

Monoclonal antibodies can block SARS-CoV-2 from getting into

12 months. The primary outcome of this study was the Foot Function

human cells and prevent infection. However, these therapies can

Index score (FFI) at 26 weeks. Multivariable linear regression models

become ineffective as different variants arise. Some approved for

were generated to identify patients’ characteristics that predict the out-

emergency use don’t work against the Omicron variant. Monoclonal

come for each type of intervention (i.e. insoles and GP-led usual care).

antibodies can also be difficult and costly to produce. In addition, they

Results: The researchers found 2 variables associated with a better
function score at 26 weeks in patients treated with insoles, female sex

require injection or IV infusion, are often not stable for long periods,
and require refrigeration.

(β − 9.59 95%CI -17.87; − 1.31) and a lower FFI score at baseline (β

Previously, NIH-funded researchers at Northwestern University,

0.56 95%CI 0.30; 0.82). Explorative analyses in patients treated with

Washington University School of Medicine, and the University of

insoles showed no significant interaction effects between the type of

Washington designed synthetic “miniproteins” that bound a key part of

insole (custom-made versus sham) and any of the potential predictive

the coronavirus spike called the receptor binding domain (RBD) and

factors.

prevented the virus from infecting human cells in the lab. However,

Conclusion: When communicating about the effect of insoles for

certain variants could partly escape these proteins.

PHP, clinicians should take sex and the amount of pain and disability

In their new study, the team aimed to develop proteins that could

at first presentation into account. Women and people with better foot

potently neutralize a range of SARS-CoV-2 variants. Spike has 3 RBDs.

function scores at baseline (according to FFI) might respond better to

A protein that could bind all 3 at once, the scientists reasoned, might

treatment with insoles in terms of foot function.

work against more diverse variants. Their results were recently pub-

Source: Rasenberg N, Dijkgraaf LJM, Bindels PJ, Bierma-Zeinstra SM,

lished in the journal Science Translational Medicine.
The team tested 2 different strategies to make what they call

van Middelkoop M. Can we predict which patients with plantar heel
pain are more likely to benefit from insoles? A secondary exploratory

“minibinders.” The first was to fuse together 3 miniproteins that

analysis of a randomized controlled trial. J Foot Ankle Res. 2022 Feb

strongly bound the RBD. The second was to create miniproteins that

10;15(1):14.

self-assembled into structures that positioned their binding portions at
the 3 RBDs.

INTRANASAL PROTEINS COULD
PROTECT AGAINST COVID-19 VARIANTS

After testing and tweaking, the team developed minibinders of
both kinds that bound spike more strongly than any of the single proteins did alone. Using cryo-electron microscopy, they showed that both
types worked as designed.
In laboratory testing, the self-assembling minibinders were able
to better neutralize a range of SARS-CoV-2 variants than the fused
ones. Further experiments found that the virus was much less likely to
escape the self-assembling proteins through additional mutation. The
minibinders that bound strongest to spike were more potent neutralizers than any currently authorized monoclonal antibodies and were
effective against variants including Omicron.
The team next tested the ability of 2 of the self-assembling
minibinders to protect mice from SARS-CoV-2. Delivered into the nose,
they protected the mice against weight loss and reduced the amount of
virus in the lung, nose, and other tissues. When given 1 day after exposure to the virus, they also protected against weight loss and reduced
the amount of virus in the body.
“SARS-CoV-2’s spike protein has three binding domains, and com-

iStockphoto.com #1308624310

mon antibody therapies may only block one,” says Michael Jewett, MD,
New SARS-CoV-2 variants continue to evolve and prolong the

of Northwestern University, one of the co-lead authors. “Our minibind-

COVID-19 pandemic. The surface of SARS-CoV-2, the virus that causes

ers sit on top of the spike protein like a tripod and block all three.”
Continued on page 22
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The findings suggest that a nasal spray of these proteins could
protect against SARS-CoV-2 either before or after exposure. The team
is now working toward human clinical trials to test such an experimental nasal spray to treat COVID-19.
—by Harrison Wein, PhD, National Institutes of Health, Office of Communications

EARLY KAFO USE IMPROVES
FUNCTIONAL OUTCOME IN STROKE
• Regaining gait ability is the most important goal of rehabilitation
for activities of daily living (ADL) recovery in patients with stroke.
• Knee ankle foot orthosis (KAFO) is sometimes used for gait
training in stroke patients with severe motor paralysis.
• Early wearing of the KAFO was associated with higher recovery of
ADL.
• Early wearing of the KAFO may accelerate ADL recovery in stroke
patients who were prescribed a KAFO.
Objectives: KAFO is sometimes used for gait training in stroke
patients. The impact of the time of wearing a KAFO on ADL recovery
has not been clarified. This study aimed to examine the relationship
between the days from onset to KAFO wearing and functional prognosis in patients after stroke.
Materials and methods: This retrospective, observational study
was conducted with stroke patients who were prescribed a KAFO. Patients were divided into early and delayed groups according to the median days from onset to KAFO wearing. Baseline characteristics were
evaluated at the initiation of KAFO wearing. The primary outcome was
the Functional Independence Measure (FIM) gain, which was scored by
the nurse at baseline and discharge.
Results: 112 participants (mean age 67.9 ± 14.0 years, 51.8%
male) were included. The time period measure from day of onset to
KAFO wearing for the early group was significantly shorter than the
delayed group (35.8 ± 6.6 days vs. 73.5 ± 28.9 days). The early group
had a higher FIM at discharge (84.9 ± 28.0% vs. 65.1 ± 29.0%, P <
0.001) and higher FIM gain (36.9 ± 19.8% vs. 26.8 ± 22.3, P = 0.013)
than did the delayed group. Multiple regression analysis showed that
the early group was associated with FIM gain (coefficient = 8.607, P =
0.032).
Conclusions: Early wearing of KAFO, irrespective of the difference
in ADL at the time of KAFO wearing, may have a positive impact on
the improvement of ADL in patients after stroke.
Source: Reprinted from Sato K, Inoue T, Maeda K, et al. Early Wearing
of Knee-Ankle-Foot Orthosis Improves Functional Prognosis in Patients
after Stroke. J Stroke Cerebrovasc Dis. 2022;31(3):106261. Reprinted
with permission from Elsevier.
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ALTERED MULTISEGMENT ANKLEFOOT KINEMATICS IN EHLERS-DANLOS
SYNDROME

iStockphoto.com #1204444204

Patients with hypermobile Ehlers-Danlos syndrome and hypermobility spectrum disorder (hEDS/HSD) have significant ankle and foot
problems, which impact daily functioning. In this study, researchers in
Belgium sought to identify alterations in multisegment ankle and foot
kinematics during gait to better assess foot function and pain in these
patients.
This 3-dimensional gait analysis included 23 women with hEDS/
HSD and 23 healthy controls. The Ghent Foot Model was used to
collect multisegment ankle and foot kinematics, which were then analyzed with statistical parametric mapping. Visual analog scale scores,
the Margolis Pain Diagram, and the Foot Function Index were used to
assess foot function and pain.
The research team found that patients with hEDS/HSD had significantly higher levels of both pain and foot dysfunction (P <0.001).
Kinematic curve analyses provide evidence for a hypermobile first ray
in patients with hEDS/HSD, represented by a significantly increased
eversion position of the medial forefoot during stance phase (P <
0.001) compared to controls. Researchers also found significantly more
dorsiflexion in the medial and lateral forefoot and the rearfoot (P <
0.001). At the midfoot, an increased plantarflexion (P < 0.001) and

The Direction
for Success!

A membership
with the Pedorthic
Footcare Association
puts you out ahead!
NEW members - beneﬁts include:
 1 FREE LMS product upon joining
 PFA Job Board
 Discounts on PFA store purchases
 Subscription to Current Pedorthics
CURRENT members – new beneﬁts:
 1 FREE LMS product upon renewal
 PFA Job board
 “Member helps Member”, refer a
colleague and if they join receive
20% off your future renewal
 Exclusive member networking site

at the level of the hallux a decreased dorsiflexion (P = 0.037) and
increased inversion (P < 0.001) and abduction (P = 0.016) were found
in patients with hEDS/HSD.
In their conclusion, the authors note that this is the first study
to apply a multisegment foot model using gait analysis in this patient
population and that it confirms the hypermobility that is characteristic
throughout the feet of these patients, in particular, the hypermobile
first ray.

“PFA...The only
Pedorthic Membership
you need to run your
practice effectively.”

Source: Vermeulen S, De Mits S, De Ridder R, et al. Altered multisegment ankle and foot kinematics during gait in patients with hypermobile
Ehlers-Danlos Syndrome/Hypermobility Spectrum Disorder: a case-control study. Arthritis Care Res (Hoboken). 2022;74(5):841-848.
Continued on page 25
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Franki T
Diabetic & Therapeutic Wellness Footwear
We have developed an innovative footwear collection, which combines functional
footwear designs for various types of pathologies with clinically tested
materials.Our current collection uses COOLMAX® fabric lining with Carbon
threads.
COOLMAX® polyester fibers are known for their high breathability due to their
hollow fiber design and aeration channels, which helps to release moisture quickly
and efficiently.
By combining COOLMAX® fibers with Carbon fibers we have created a one of a
kind fabric with the ability to create a dry, and airy environment while maintaining
freshness.
In a test for Staphylococcus aureus and Klebsiella pneumoniae, two bacteria that
can proliferate under normal conditions of humidity and temperature caused by
sweating our Coolmax-Carbon fabric has demonstrated bacteriostatic properties.
Preventing bacterial reproduction, reducing odors and the risk of allergies.

Wallaby T

Unlike other fabrics, Coolmax-Carbon fabric does not receive any chemical
treatments such as microencapsulation, or ion application. These treatments
degrade over time resulting in the fabric losing its properties.
Our innovative footwear collection that combines functional designs and advanced
Coolmax-Carbon fabric ensures the general comfort and safety of the wearers.

Marc T

MEDICARE APPROVED

MADE IN SPAIN

Contact: Jerry Friedman Email: jfshooze@comast.net Website: www.celiaruizusa.com Phone: (410) 206-8890

Continued from page 23

KNEE OA STUDY REPORTS
SAFETY ASSESSMENT OF
TREHALOSE HYALURONIC
ACID*
Newly formulated trehalose-hyaluronic acid (T-HA)
has proven to be more stable in vitro to the effects of
hyaluronidase enzyme.
Objectives: To compare clinical outcomes of T-HA
with standard non-trehalose (NT-HA) hyaluronic acid
when administered as infiltrative therapy in patients
with symptomatic osteoarthritis (OA) of the knee.
Methods: A prospective controlled trial with parallel arms was performed. Sixty patients with persistent
symptomatic knee OA were randomized to T-HA or
non-trehalose-hyaluronic acid groups. Each patient
received 3 doses of either of the products separated by
15 days, with a follow-up at 3 (T 1) and 6 (T 2) months.
The study was blinded for participants, caregivers,
and outcome assessors. Treatment performance was
measured with the International Knee Documentation
Committee (IKDC), Knee Injury and Osteoarthritis Outcome Score (KOOS), and Visual Analogue Scale (VAS)
for pain outcome scores and was compared with basal
scores and between groups.
Results: Each group consisted of 30 patients; the
mean age was 56.4 ± 15.6 years. At 3 months, IKDC,
KOOS, and VAS improved for both groups (P < .05).
At 6 months, group T-HA continued to improve IKDC,
KOOS, and VAS (P < .05), while group NT-HA scores
decreased (P < .05). IKDC increased to 66.98 (60.9278.79) for T-HA, while it decreased to 59.77 (35.3473.03) for NT-HA (see figure).
Conclusions: Both T-HA and NT-THA are safe and
effective for treating early OA symptoms. T-HA provides a longer duration of symptom relief than NT-HA
does. Further studies are needed to determine the total
lasting effects of T-HA.
Source: Gobbi A, Morales M, Avio G, D’Ambrosi R.
Double-blinded prospective randomized clinical trial in
knee joint osteoarthritis treatment: Safety assessment
and performance of trehalose hyaluronic acid versus
standard infiltrative therapy based on medium-weight
sodium hyaluronate. J Cartilage Joint Preserv. 2022;
https://doi.org/10.1016/j.jcjp.2022.100043.
*See “Patient Guidance: Lifestyle and Integrative
Medicine Strategies for Managing Knee Osteoarthritis,” on page 49 for strategies to share with patients.
Figure. A) VAS score boxplot. B) IKDC score boxplot. C) KOOS symptoms boxplot.
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WOUND CARE UPDATE

Edema and Ulcerations: The Effects of
Venous Insufficiency
By Windy Cole, DPM, CWSP
Millions of Americans are afflicted with
painful, open, draining ulcers on their lower
extremities. Venous leg ulcers (VLUs) cause
significant clinical and economic burden to
the healthcare system and society.1,2 It is not
uncommon for clinicians to see patients who
have suffered for years with VLUs.

The Problem
VLUs are the result of chronic venous insufficiency. This malady is caused by an abnormality of the veins in the lower extremity. The
lower extremity venous system is composed of
both a superficial and deep system connected
by an elaborate series of perforating veins (Figure).2,3 Under normal conditions, valves within
these veins direct blood from the superficial

Istockphoto.com #1256237288

into the deep system, which in turn carries the

deep to the superficial venous system.2,3 This

illary fibrin cuff that forms a barrier to oxygen

blood back toward the heart. The flow in the

reversal of flow leads to pooling of the blood

diffusion. The skin and subcutaneous tissue

deep system is directly impacted by the pump-

and fluid in the legs. The patient may first

become hypoxic and subsequently ulcerate.5,6

ing action of the musculature in the legs during

experience swelling or edema in the lower

Another theory suggests that white cells

physical activity. A host of illnesses and disease

extremities as a first sign of disease. Over time,

plug the capillaries causing tissue hypoxia.6

states can directly affect the anatomic function

hallmark trophic changes in the tissues appear:

Many older theories all share a final common

of the venous system. Deep vein thrombosis,

hyper-pigmentation, venous stasis dermatitis,

pathway: tissue ischemia. A more recent theory

for example, damages the valves in the veins

hemosiderin deposits, loss of hair, thickened

of ulcer pathogenesis suggests that increased

of the deep and superficial systems. Pregnancy

nails, atrophy blanch, and lipodermatosclero-

inflammation brought on by a cycle of chronic

increases the risk of chronic venous insuffi-

sis. As a result of these changes, skin break-

ischemia-reperfusion leads to skin breakdown.6

ciency and VLUs: functional and structural

down can occur resulting in ulceration. Finally,

Neutrophils, activated by repeated isch-

changes occur in the venous system secondary

VLUs typically occur in the medial gaiter

emia-reperfusion release oxygen-derived free

to elevated hormone levels and damage caused

region of the lower leg. This corresponds to the

radicals (ROS). The ROS stimulate the forma-

by elevated pressure on the inferior vena cava

position of the perforating veins connecting the

tion of capillary cuffs that impair oxygenation

by the enlarging fetus. In addition, there is a

superficial and deep systems.

and trap more neutrophils creating a vicious

The Pathophysiology

cycle of inflammation. The repeated activation

function eventually leading to the development
of VLU. Obesity and sedentary lifestyle can

Several competing theories aim to describe the

body’s compensatory capacity and the balance

also contribute to the development of venous

progression from chronic venous hypertension

tips in the favor of tissue destruction.7 In many

insufficiency.

to skin breakdown and ulceration. A popular

cases, the immediate cause of the ulceration is

hypothesis is that hypertension in the venous

a traumatic event; however, healing is disrupt-

system leads to the development of a pericap-

ed by one or a combination of factors described

4

hereditary predisposition toward valvular dys-

The common etiology of venous insufficiency is the reversal of blood flow from the

of this cascade eventually overwhelms the

Continued on page 28
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Continued from page 27

experience

above.7 Correction of the underlying venous hypertension is the crux of
treatment for VLUs.

Compression Therapy
Compression therapy harnesses the basic principles of physics to reduce
lower extremity edema. LaPlace’s law describes the relationship between
the application tension and sub-bandage pressure: The greater the
tension applied with the bandage the greater the sub-bandage pressure.
In addition, sub-bandage pressure is inversely proportional to the radius
of the limb. A bandage applied to a thin leg will result in greater pressure.
Finally, the greater the number of layers the higher the pressure.8 The

PREMIUM CUSTOM ORTHOTICS

practical consequence of LaPlace’s law is that a wrap placed with constant
tension to a limb that increases in size from ankle to knee will result in
graduated compression: greatest compression at the ankle decreasing as
the wrap covers the more proximal limb.9
Multilayer compression bandages contain both inelastic and elastic
wraps. This combination allows for use across all patients with VLUs.
The elastic component benefits ambulatory patients with poor calf
pump function, while the inelastic portions provide higher sub-bandage
pressure benefiting all patients. There are many multilayer compression
kits on the market. These products vary widely, and it is always wise to
review the product insert prior to application.
Treatment guidelines and manufacturers strongly recommend
obtaining an objective measure of the patient’s vascular status, such as

OTC ORTHOTICS

ankle brachial index, prior to the application of compression. Peripheral
arterial disease is a contraindication to compression therapy.10
After successful treatment, transition to maintenance compression
therapy reduces the risk of recurrence.10 Most prevention guidelines recommend graduated compression stockings worn daily along with routine
elevation of the extremities. The suggested compression levels of 30 to 40
mmHg are recommended for the treatment of chronic venous insufficiency and venous ulcer prevention.10 Patients who cannot don stockings
easily may have success with Velcro-closure adjustable devices.

Conclusions
Edema causes an alteration in endothelium that begins a complex
cascade of detrimental events. Neutrophils become activated and adhere
to capillary walls thus creating ischemia-reperfusion injury releasing free
oxygen species.6 The resulting inflammation damages the vasculature
and soft tissues.6 As hypoxia ensues, inflammation worsens, and harmful
matrix metalloproteinases cause dermal tissue fibrosis and eventual ul-

THE RICHIE BRACE

®

ceration.6 Compression therapy facilitates the removal of lower extremity
edema. White blood cells detach from the endothelium, and inflammation

800.444.3632
www.alliedosilabs.com

lessens.11 As perfusion improves the tissue environment stabilizes and
tissue fibrosis decreases. New devices are entering into the space that
have the potential to improve patient outcomes—see box on page 31 for
additional information.
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Figure. Relationship between the fascia and veins of the lower extremity.The fascia
covers the muscle and separates the deep from the superficial compartment.
Superficial veins (a) drain the subpapillary and reticular venous plexuses and they
are connected to deep veins through perforating veins (b). The saphenous fascia
invests the saphenous vein. The saphenous compartment is a subcompartment of
the superficial compartment. Reprinted from Meissner MH et al. The hemodynamics
and diagnosis of venous disease. J Vasc Surg. 2007;46(6 Suppl):S4-S24 (https://doi.
org/10.1016/j.jvs.2007.09.043), with permission from Elsevier. All rights reserved.

Windy Cole, DPM, CWSP, is an adjunct professor and Director of
Wound Care Research at Kent State University College of Podiatric Medicine. Dr Cole also serves as the National Director of Professional Development and Clinical Education for Woundtech. She is board certified by
the American Board of Foot and Ankle Surgery and the American Board
of Wound Management. She has been a dedicated wound care advocate
for two decades with interests focused on medical education, diabetic
foot care, wound care, limb salvage, and clinical research. Her passion
to help others has led her to participate in humanitarian efforts around
the world. Dr. Cole has published numerous peer-reviewed and industry
articles on these topics and is a sought-after speaker both nationally and
internationally. She is a feature writer for Podiatry Management and
Today’s Wound Clinic as well as a contributing writer for Podiatry Today.
She is an Editorial Board member of Wound Management and Prevention, Podiatry Today, The Foot Journal, and Lower Extremity Review.
She is also the Podiatry Section Editor for the ePlasty Journal. She is a
wound care advocate on the forefront of wound research and was the
2020 World Union of Wound Healing Silver Medal Award recipient for
her work in Technology-driven Research. She sits on the advisory board
of multiple emerging biotech companies and has been integral in collaborating on innovative research protocols in the space.
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“Why are certain of my colleagues
always on the news, quoted in
articles, or constantly in the media?”
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If you’re like most, you probably wonder how some of your colleagues
achieve so much notoriety. Why are they considered “experts” and you’re
not? The difference is the amount of publicity they create. The good news
is: You can build your own media presence and we’ll show you how.
Think about the patient. How does the patient know
who is an expert and who is not? The only thing the
patient sees is who is on the news and who is quoted
in the newspaper or who comes up first on Google
or Twitter. Patients often assume the more publicity a
provider receives, the better provider they are. But we
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that you may be as good as—if not better—than the
providers they see in the media. Is it time for you to
get noticed?
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marketing and public relations efforts.

Let’s look at how we can help you create the visibility
and exposure that you need to help grow your practice.
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the next level.
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Related Wound Care News
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Dayspring

The geko™ device (Firstkind Ltd., High Wycombe, United Kingdom) mimics
the body’s nerve signals to elicit muscle contracture resulting in low force
ankle dorsiflexion. This non-invasive device, about the size of wristwatch
with band, is applied to the skin at the neck of the fibula bone to transcutaneously stimulate the common peroneal nerve. This stimulation aids in
the compressing of the venous system to efficiently evacuate blood from
the lower extremity, thus assisting in edema reduction. The geko is the first
muscle pump activator of its kind to receive US Food and Drug Administration (FDA) 510(k) clearance for stimulation of the calf muscles to prevent
venous thrombosis in non-surgical patients at risk for venous thromboembolism. The geko device operates without external pressure to the leg and
allows complete mobility.

The Dayspring by Koya Medical (Oakland, CA) is an active wearable compression system. It is designed for the treatment of lymphedema, chronic
edema, venous insufficiency, and the reduction of wound healing time. The
full-leg compression garment is segmental and programmable and applies
controlled sequential pressure from the distal to proximal-end of the limb in
a cyclic manner. These patterns are like advanced pneumatic compression
devices, which are known to produce safe, well-regulated compression.
A controller with a rechargeable battery powers the limb garment. Unlike
similar pneumatic devices, the Dayspring allows the patient to be completely ambulatory and mobile during treatment.
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Slipper-Related Injuries of the Lower Extremity Treated
at United States Emergency Departments
By Mathias B. Forrester, BS
Background: Footwear can affect balance and the risk
of slips, trips, and falls. Various studies have reported
that slippers are associated with increased risk of falls
when compared to other footwear. The objective of this
study was to characterize slipper-related injuries of the
lower extremity treated at United States (US) hospital
emergency departments (EDs).
Methods: An analysis was performed of slipper-related injuries of the lower extremity using data from the
National Electronic Injury Surveillance System (NEISS)
of the US Consumer Product Safety Commission (CPSC)
during 2000-2020.
Results: A total of 1,709 slipper-related injuries of the
lower extremity treated at a sample of US hospital EDs
were identified, resulting in a national estimate of 70,707
such injuries. Of the estimated injuries, 8.3% occurred
during 2000-2002, increasing to 22.3% during 20182020. Patients age 60 years or older accounted for 42.4%

Istockphoto.com #114451765

of the patients; 69.7% were female. The most common
injuries were fracture (24.3%) and strain or sprain
(22.1%). The most frequently affected body parts were
the foot (39.1%), knee (17.3%), and ankle (17.1%). The
patient was treated or evaluated and released from the

partments (EDs), approximately 15% involved

tion, and hospital type (general and pediatric

injuries of the lower extremity.

hospitals). Professional NEISS coders view the

4,5

Footwear can affect balance and the risk

medical charts at participating hospitals and,

of slips, trips, and falls. Various studies have

for patients with injuries that meet NEISS

reported that slippers are associated with

inclusion criteria, collect and code information

Conclusions: Slipper-related injuries of the lower extrem-

increased risk of falls when compared to other

such as treatment date; patient age, sex, and

ity increased during the 21-year study period. Patients

footwear.

The objective of this study was to

race; injury diagnosis and body part injured;

with injuries tended to be older, and the majority were

characterize slipper-related injuries of the lower

discharge disposition; consumer product(s)

female. Their injuries were most frequently a fracture and

extremity treated at US hospital EDs.

involved in the injury; location where the inci-

ED in 87.7% of the estimated injuries.

6-10

affected the foot. The majority of patients were treated or
evaluated at an ED and then released.

Falls are a public health problem, poten-

dent occurred; and a brief narrative describing

Methods

the incident.11,12 Data are publicly available and

The source of data for this retrospective epi-

de-identified; thus, the study is exempt from

demiologic study was the National Electronic

tially resulting in serious injury and death. Risk

Injury Surveillance System (NEISS) website

of falling increases with age and is of particu-

(https://www.cpsc.gov/cgibin/NEISSQuery/

lar concern among persons age 65 years and

home.aspx). Operated by the US Consumer

older.1,2 According to the 2014 Behavioral Risk

Product Safety Commission (CPSC), the NEISS

Factor Surveillance System (BRFSS) survey, of

collects data on consumer product-related

respondents age 65 years or older, 28.7% re-

injuries from the EDs of a stratified random

ported falling at least once in the preceding 12

sample of 100 hospitals from the more than

months.3 Of falls among older adults that were

5,000 hospitals in the US. The random sample

treated at United States (US) emergency de-

is stratified by hospital size, geographic loca-

institutional review board approval.
Cases were slipper-related injuries of the
lower extremity reported to the NEISS database
during 2000-2020. The publicly available
NEISS database contains three numeric fields
for coding the product involved in the injury
(Product_1, Product_2, Product_3). The NEISS
Coding Manual indicates that slipper-related
injuries are assigned Product code 1615 (Footwear).12 However, Product code 1615 is used for
Continued on page 35
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other footwear in addition to slippers, such as
sneakers and boots. In addition, Product code
1615 may not have been assigned to all slip-

Table 1. Slipper-related injuries involving the lower extremity treated in United
States emergency departments by time period, National Electronic Injury
Surveillance System, 2000-2020

per-related injury records. The NEISS database
contains a text field (field name Narrative) that

NO.

provides a brief summary of the circumstances
of the injury. The NEISS database was searched

EST.

3-YEAR PERIOD
NO.

MEAN AGE
(YEARS)

%

NO.

%

95% CI

2000-2002

143

8.4

46.5

5,867

8.3

4,078-7,657

2003-2005

179

10.5

44.5

6,809

9.6

4,812-8,806

2006-2008

180

10.5

47.6

7,155

10.1

5,084-9,227

2009-2011

230

13.5

47.9

9,295

13.1

6,773-11,817

2012-2014

296

17.3

50.8

11,849

16.8

8,812-14,887

ballet slippers were excluded. That the injury

2015-2017

308

18.0

51.9

13,944

19.7

10,497-17,391

involved a lower extremity was based on either

2018-2020

373

21.8

53.1

15,788

22.3

11,988-19,587

Total

1,709

49.8

70,707

for all records that included the letter groups
“slipper” or “sliper” in the Narrative field. The
Narrative fields of the resulting records were
individually examined, and any records that
involved an injury related to slippers were
included in the study. Footwear designated as
sock-slippers were included in the study while

the Body_Part or Body_Part_2 numeric fields
containing codes for a lower extremity (upper
leg, knee, lower leg, ankle, foot, toe).
The variables examined were treatment

57,813-83,601

No. = Number
Est. = Weighted estimate (sum of the Weight numeric field in the National Electronic Injury Surveillance

year (grouped into three-year periods); patient

System database). The numbers in the Weight field are not whole numbers but include decimals. As a

age and sex; circumstances of the injury, loca-

result of rounding to whole numbers when performing analyses, the sum of the estimates for a given

tion where the incident occurred; disposition;

variable might not equal the total. The Consumer Product Safety Commission considers an estimate

injury diagnosis; and body part affected. The

unstable and potentially unreliable when the number of records used is <20 or the estimate is <1,200.

diagnosis was based on information coded in

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

the Diagnosis and Diagnosis_2 numeric fields.
In order to identify the circumstances of the
injury, the Narrative field for each record was
reviewed and the record was assigned to one
of the following three groups with respect to
whether the slippers appeared to be worn at the
time the injury occurred:
1) Slippers worn
2) Slippers likely not worn – includes
putting on slippers, taking off slippers,
reaching for slippers, hit by slippers,
etc.
3) Uncertain if slippers worn – includes
tripped or slipped on or over slippers
Note also was made whether the Narrative
field specifically included the term “fall” or “fell”

Corporation, Redmond, Washington, US).

mean age of the patients increased over the

The distribution of cases and national injury

21-year study period (Table 1). Table 2 shows

estimates were determined for the variables.

the distribution of slipper-related injuries of

National injury estimates were calculated by

the lower extremity by patient demographics.

summing the values in the Weight numeric

The proportion of patients with slipper-related

field in the publicly available NEISS database,

injuries of the lower extremity increased with

and 95% confidence intervals (CIs) were cal-

patient age through age group 40-49 years then

culated for the estimates. The CPSC considers

remained relatively stable through the older age

an estimate unstable and potentially unreliable

groups. Patients age 60 years or older account-

when the number of records used is <20 or the

ed for 656 (38.4%) of the cases and 30,004

estimate is <1,200.11 For those variable subgroups where the estimate was <1,200, 95%
CIs were not calculated.

and whether a foreign body was involved by

Results

puncture through the slipper or being inside the

During 2000-2020, 1,709 slipper-related

slipper. The NEISS Coding Manual indicates

injuries of the lower extremity treated at a

that the Diagnosis_2 and Body_Part_2 fields

sample of US hospital EDs were identified,

were added in 2018,12 although these fields do

resulting in a national estimate of 70,707 (95%

not appear to have been used until 2019.

CI, 57,813-83,601) such injuries (31.7% of the

Analyses were performed using Office
Professional 2007 Access and Excel (Microsoft

222,737 total estimated injuries to any body
part). Both the number of injuries and the

(42.4%) of the estimated injuries. The majority
of patients were female.
Table 3 presents the distribution of
slipper-related injuries of the lower extremity
by the circumstances of the injury and patient
disposition. Most of the injuries occurred when
the slippers were being worn. Falls were specifically documented in almost 40% of the injuries,
and a foreign body was involved by puncture
through the slipper or being inside the slipper
in approximately 20% of the injuries. Most of
the injuries occurred at home. The majority of
Continued on page 36
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patients were treated or examined at the ED
and released.
Table 4 shows the distribution of slipper-related injuries of the lower extremity by
diagnosis and affected body part. The most
commonly reported injuries were fracture,
strain or sprain, contusion or abrasion, and
puncture. The most frequently affected body
part was the foot followed by the knee and
ankle.

Discussion
This study describes slipper-related injuries
of the lower extremity treated at US hospital
EDs. Slippers are associated with increased risk
of falls when compared to other footwear.6-10
Approximately 15% of falls among older adults
treated at US hospital EDs involved injuries to
Istockphoto.com #943723542

the lower extremity.4,5
Slipper-related injuries of the lower
extremity increased during the 21-year study
period. This increase may be due to an increasing number of people wearing slippers or an

Table 2. Slipper-related injuries involving the lower extremity treated in United
States emergency departments by patient demographics, National Electronic
Injury Surveillance System, 2000-2020

increasing number of people wearing slippers

NO.
NO.

at hospital EDs. The increase in the number
of injuries also may be due to the aging of the
US population. The mean patient age increased

EST.

VARIABLE

experiencing injuries that required treatment

%

NO.

%

95% CI

Patient age (years)
0-5

42

2.5

722

1.0

-

6-12

80

4.7

2,192

3.1

1,281-3,103

13-19

139

8.1

4,831

6.8

3,276-6,387

20-29

168

9.8

5,878

8.3

4,086-7,670

30-39

164

9.6

7,127

10.1

5,062-9,193

groups, the number of injuries increased with

40-49

222

13.0

9,426

13.3

6,877-11,975

patient age before stabilizing among patients

50-59

238

13.9

10,527

14.9

7,754-13,300

60-69

218

12.8

10,209

14.4

7,501-12,918

70-79

213

12.5

10,277

14.5

7,555-13,000

80+

225

13.2

9,517

13.5

6,950-12,085

Male

532

31.1

21,448

30.3

16,603-26,293

Female

1,177

68.9

49,259

69.7

39,719-58,799

from 46.5 years during 2000-2002 to 53.1
years during 2018-2020. Alternately, it may be
that the hospital staff increasingly mentioned
slippers when documenting the injury in the
NEISS Narrative field.
Although slipper-related injuries of the
lower extremity were reported among all age

age 40 years and older. Approximately 40%
of the patients were age 60 years and older.
This finding is consistent with the Baltimore
Longitudinal Study on Aging (a descriptive
study where participants completed a fall
history questionnaire), which found that the
reporting of falls increased with age from 18%
in young to 21% in middle-aged and 35% in
older adults.2
Almost 70% of the patients were female.
Previous studies of falls among persons age 65
years and older also reported a higher propor-

36
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Patient sex

Total

1,709

*Please see full footnote on Table 1.
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Table 3. Slipper-related injuries involving the lower extremity treated in United States emergency departments by
circumstances of injury and patient disposition, National Electronic Injury Surveillance System, 2000-2020
NO.

EST.

VARIABLE
NO.

%

NO.

%

95% CI

Slippers worn at time of injury
Slippers worn

1,333

78.0

54,460

77.0

44,091-64,828

S
 lippers likely not worn(putting on/taking off/hit by slippers, etc)

89

5.2

4,021

5.7

2,655-5,388

U
 ncertain if slippers worn (tripped or slipped on or over slippers)

287

16.8

12,226

17.3

9,114-15,338

Record reports fall

626

36.6

27,668

39.1

21,721-33,616

Foreign body (puncture or inside slipper)

316

18.5

12,291

17.4

9,166-15,415

Home/mobile home

1,222

71.5

51,895

73.4

41,935-61,857

Other public property

77

4.5

2,837

4.0

1,760-3,914

Street or highway

20

1.2

583

0.8

-

Place of recreation or sports

14

0.8

520

0.7

-

School

5

0.3

152

0.2

-

Farm/ranch

1

0.1

76

0.1

-

Not recorded

370

21.7

14,643

20.7

11,061-18,224

T
 reated or examined in the emergency department and released

1,503

87.9

62,025

87.7

50,469-73,580

T
 reated and admitted for hospitalization

182

10.6

7,600

10.7

5,433-9,766

T
 reated and transferred to another hospital

7

0.4

412

0.6

-

Held for observation

6

0.4

184

0.3

-

L
 eft without being seen, left against medical advice

11

0.6

488

0.7

-

Injury location

Disposition

Total

1,709

70,707

57,813-83,601

*Please see full footnote on Table 1.
60% of the injuries possibly involved falls that

slippers are not being worn and that injuries

were not documented as such in the records’

other than falls might occur. For instance,

while the patient was wearing the slippers, a

Narrative fields. In addition, a foreign body was

people should be careful where they leave their

portion occurred when the slippers were not

involved by puncture through the slipper or

slippers so that they do not become a tripping

worn, such as when the patient was putting

being inside the slipper in approximately 20%

hazard. Also, people should be careful where

on, taking off, or reaching for the slippers, or

of the injuries. This suggests that, while educa-

they walk while wearing slippers to avoid

tripping or slipping on or over the slippers.

tion activities to prevent slipper-related injuries

stepping on an object that could penetrate their

Almost 40% of the injuries were document-

might focus on preventing falls while wearing

slippers, such as nails and broken glass or even

ed to have involved a fall. This is likely an

slippers, such activities might include mention

underestimate because a portion of the other

that slipper-related injuries also occur when the

tion of falls among females. 2-5,13,14
While the majority of injuries occurred

grandchildren’s toys.
Over 70% of the injuries occurred at
Continued on page 41
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Table 4. Type of injury of slipper-related injuries involving the lower extremity treated in United States emergency
departments, National Electronic Injury Surveillance System, 2000-2020
NO.

EST.

VARIABLE
NO.

%

NO.

%

95% CI

Most common type of injury
Fracture

415

24.3

17,173

24.3

13,113-21,233

Strain or sprain

354

20.7

15,653

22.1

11,879-19,427

Contusion or abrasion

252

14.7

11,140

15.8

8,244—14,037

Puncture

216

12.6

8,679

12.3

6,285-11,073

Laceration

139

8.1

5,454

7.7

3,757-7,151

Foreign body

31

1.8

1,158

1.6

-

Avulsion

22

1.3

813

1.1

-

Foot

690

40.4

27,632

39.1

21,692-33,573

Knee

271

15.9

12,206

17.3

9,098-15,314

Ankle

291

17.0

12,096

17.1

9,010-15,183

Toe

243

14.2

9,619

13.6

7,031-12,208

L
 eg, lower (not including knee or ankle)

120

7.0

5,231

7.4

3,584-6,877

Leg, upper

106

6.2

4,529

6.4

3,044-6,015

Body part affected

Total

1,709

70,707

57,813-83,601

*Please see full footnote on Table 1.
Records during 2019-2020 can have two coded diagnoses and affected body parts.

home. This might be expected since slippers

or “sliper” in the Narrative field. Slipper-related

provide a more complete view of slipper-related

generally are not intended to be worn outside.

injuries where these letter groups were not doc-

injuries.

While most of the patients were treated

umented in the Narrative field would not have

In conclusion, an estimated 71,000 slip-

or examined in the ED and released, 10% were

been included in this study. Furthermore, with

per-related injuries of the lower extremity were

hospitalized, suggesting that a portion of slip-

the possible exception of ballet slippers, it was

treated at US hospital EDs during 2000-2020.

per-related injuries of the lower extremity are

not possible to distinguish between bedroom/

Patients tended to be older, and the majority

serious. The most frequently reported injuries

house slippers and other types of slipper. In

were female. Most of the injuries occurred

were fracture, strain or sprain, contusion or

addition, the selection of records to be included

while the patient was wearing the slippers, and

abrasion, and puncture. This is consistent with

in the study was performed by a single person

the majority occurred at home. Most patients

a previous study of falls among patients age

and used the Narrative field, which contains a

were treated or evaluated at the ED and

65 years and older treated at hospital EDs that

limited amount of information. Errors in the

released.

reported the most common diagnoses to be

selection and classification of records may have

fracture, contusion or abrasion, laceration, and

resulted in records being included or excluded

strain or sprain.5

erroneously or misclassified. Furthermore, the

This study is subject to limitations. Cases

NEISS database only includes injuries treated

were initially identified by searching for all

at an ED. Studies that include information on

records that included the letter groups “slipper”

injuries not evaluated at hospital EDs would

Mathias B. Forrester, BS, is an independent
researcher in Austin, Texas. Now retired, he
previously performed public health research for
various university and government programs for
34 years.
Continued on page 42
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Are Vegetarian Diets Adequate to Support
Wound Healing?
By Nancy Collins, PhD, RDN, LD, NWCC,
FAND
Protein plays a critical role in wound healing
by supplying nitrogen and amino acids, which
are needed to build new tissue. Nutritional
interventions for wound healing often include
a recommendation to increase the amount of
protein consumed daily to 1.25 – 1.5 grams per
kilogram of body weight. 1 For comparison, the
Dietary Reference Intake for protein, which is
based on the nutritional needs of healthy people,
is 0.8 g/kg. 2 Patients with wounds must consume
sufficient protein each and every day to meet
iStockPhoto.com #1348719608

their increased needs. Typically, this means
eating increased amounts of meat, poultry, fish/
seafood, eggs, and dairy products. Since more

Complete Proteins

and more people are following a plant-based diet

The term complete protein refers to amino acids,

or vegetarian lifestyle, they may be concerned if

which are the building blocks of protein.

increased nutritional needs and often have de-

Protein is formed by 20 different amino

their diet is adequate for wound healing.

acids. Out of the 20, 9 fall into the category of

Types of Vegetarians

essential or indispensable because the body can-

There are many different interpretations of the

not produce them on its own. They must come

term vegetarianism. If your patient remarks that

from food. A complete protein must contain all 9

he is a vegetarian, ask questions to determine

of these essential amino acids in roughly equal

what foods he consumes and which ones he

amounts. Meat and eggs are complete proteins,

avoids. For example, a patient recently told me

while beans and nuts are not.

creased appetites. On top of this, wound healing
increases the need for some of the nonessential
amino acids as well, such as arginine. Consuming
sufficient calories each day also is key to wound
healing.

Making a Plan
If your patient will eat eggs and dairy foods, he
will be getting a variety of amino acids. If not,
you should recommend vegetarian proteins that
are complete.

But don’t worry. We do not need all 9 essen-

she was vegetarian. When I asked more ques-

The best choices are:

tions, she revealed that she ate plant-based meals

tial amino acids at every single meal and snack.

at home, but not when she eats at restaurants. I

Most vegetarians will consume a variety of foods

told her that was more a flexitarian than a vege-

over the course of the day that will meet their

tarian, but she was unfamiliar with that term. So,

daily requirements for all of the amino acids. The

• Soy

let’s get the terminology straight first.

challenge is that most wound-care patients have

• Seitan

TYPE OF VEGETARIAN

ANIMAL FOODS EXCLUDED

• Quinoa
• Buckwheat

ANIMAL FOODS INCLUDED

Lacto-Ovo-Vegetarian

Meat, fish/seafood, poultry

Dairy, eggs

Lacto-Vegetarian

Meat, fish/seafood, poultry, eggs

Dairy

Ovo-Vegetarian

Meat, fish/seafood, poultry, dairy

Eggs

Pesco-/Pesca-Vegetarian

Fish/seafood, eggs, dairy

Meat, poultry

Pollo-Vegetarian

Poultry, eggs, dairy

Meat, fish/seafood

Semi-Vegetarian (Flexitarian)

Meat, fish/seafood, poultry most of the time

Dairy, eggs; on occasion meat, fish/seafood, poultry

Vegan

Meat, fish/seafood, poultry, eggs, dairy, honey, etc.

None

Fruitarian

Meat, fish/seafood, poultry, eggs, dairy

None; typically unprocessed and uncooked foods only

Note: Meat includes red meat (eg, beef, lamb), pork, and poultry
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Hempseed and chia, which are both very
close to complete, also are good choices.

tional Pressure Injury Advisory Panel and Pan

Vegan diets may fall short on some vitamins
and minerals. This is especially true for vitamin

Pacific Pressure Injury Alliance. Prevention

Other simple suggestions are food combi-

B12, vitamin D, and long-chain omega-3s. Sup-

and Treatment of Pressure Ulcers/Injuries:

nations where one food makes up for what the

plements can fill the gaps. If you are concerned

Clinical Practice Guideline. The International

other lacks, thereby creating a complete protein.

about the adequacy of your wound patient’s diet,

Guideline. Emily Haesler (Ed.). EPUAP/

The best examples are rice and beans, peanut

a registered dietitian nutritionist (RDN) can

NPIAP/PPPIA; 2019.

butter sandwiches, and hummus and pita bread.

provide a detailed analysis and make appropriate

For example, most beans are low in methionine

recommendations.

and high in lysine, while rice is low in lysine and

hydrate, Fiber, Fat, Fatty Acids, Cholesterol,
Protein, and Amino Acids. Washington,

high in methionine. When eaten together, they

The Bottom Line

create a protein as complete as meat.

Patients with wounds require increased amounts

D.C: National Academies Press, 2006.

Protein supplements are another good

of dietary protein, typically meaning meats,

option as a concentrated source of protein. Many

poultry, dairy products, and eggs. With the

supplements come from whey or casein, both

current popularity of plant-based and vegetar-

derived from milk. If your patient prefers to
avoid milk, look for a protein supplement derived
from soy, rice, pea, or hemp, or a combination of
these. The evidence on soy is divided, particularly
in patients with certain estrogenic and thyroid
diseases, so make sure to know your patient’s
medical history when recommending soy. Protein

ian lifestyles, some patients will need alternate
sources of protein. This should not be a problem.
With a little planning and knowledge, these patients can meet their needs for wound healing by
consuming a varied diet with adequate calories
each day.

doi:10.17226/10490
For Further Reading
The Vegetarian Resource Group. Health, environment, ethics. The Vegetarian Resource Group
website. https://www.vrg.org/
Nancy Collins, PhD, RDN, LD, NWCC, FAND,
is a wound care certified registered dietitian based
in Las Vegas, NV. Dr. Collins is well-known for
her expertise in the complex relationship between
malnutrition, body composition, and tissue regen-

shakes are an easy way to provide both protein
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and calories.
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PATIENT GUIDANCE

Lifestyle and Integrative Medicine Strategies for
Managing Knee Osteoarthritis
By Ziya “Z” Altug, PT, DPT, MS, OCS
Osteoarthritis (OA) is a slowly evolving articular
disease that affects the underlying bone, soft
tissue, and synovial fluid.1 Osteoarthritis typically affects the hands and large weight-bearing
joints, such as the hips and knees. Some risk
factors for OA include aging, obesity, overuse or abuse of joints, trauma, instability of
joints, excessive mobility, and/or immobilization.2 Symptom descriptors may include dull
ache, insidious onset, and slow progression.
Weight-bearing activity is an aggravating factor,
rest is an alleviating factor, night pain may be
present and/or early morning stiffness.3 Finally,
knee OA may be classified as medial, lateral, or
patellofemoral compartments.4
The following are some intervention strategies that may be considered for individuals with

iStockPhoto.com #544600984

knee OA.

Strategy #3: Improve
Nutrition

Strategy #1: Include
Sustainable and Fun
Activities and Exercises

ity. Then at lunch, an individual could walk for

Patients with knee OA may benefit from low

approach is to utilize aquatic exercises to help

joint-loading activities such as calisthenics, sta-

unload and reduce stress to the knees.12,13 Also,

tionary cycling, swimming, tai chi, or walking,

a person may try Ai Chi, where the elements of

or moderate joint-loading activities such as

tai chi and qigong are performed in an aquatic

progression, while following a prudent pattern

cross-country skiing, doubles tennis, hiking, or

setting.14

was associated with reduced progression. In

weight lifting to help manage knee pain.5 It is

another 5 to 10 minutes. This approach could
add 15 to 30 minutes of physical activity into an
individual’s daily activities. Another therapeutic

Finally, a person with OA may be advised

A study by Xu and colleagues in 202020 concludes that “Adherence to a Western dietary pattern was associated with increased radiographic
and symptomatic knee osteoarthritis (KOA)

general, for people already diagnosed with

also important to encourage patients to engage

to use motivational phrases such as “motion

KOA, eating a diet rich in fruits, vegetables,

in hip and leg strengthening and range of

is lotion” or “movement is medicine.” This

fish, whole grains, and legumes may be related

motion, flexibility, aerobic, and balance training

strategy may help empower individuals to

to decreased radiographic and symptomatic dis-

exercises to help improve function in daily life

move throughout their day and increase home

ease progression.” For this reason, a registered

and reduce knee pain.6-10

program compliance.

dietitian or nutritionist should be a part of the

Research shows that short bout walking is

15

rehabilitation team.

For example, the short bout approach for knee

Strategy #2: Try Mind Body
Movements

OA may include a walking program that consists

Various studies show that yoga classes,16,17 tai

An article by Felson and colleagues in 200021

of 5 to 10 minutes of walking in the morning

chi,18 and qigong (Baduanjin)19 may help reduce

indicates that weight loss can affect joint forces

before starting work and another short bout

pain and improve quality of life in individuals

in the knee. This could be a key fact to share

walk after work as an easy way to increase activ-

with knee OA.

with patients as a motivational tool. Felson

an effective way of improving physical activity.11

Strategy #4: Reduce Weight

Continued on page 50
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and colleagues state that, “for each one-pound

the bed for activities such as television,

increase in weight, the overall force across the

computer, or phone use.

knee in a single-leg stance increases two to three

• Do not smoke as smoking is a stimulant

pounds. This load effect probably explains most

that disturbs sleep and negatively affects

of the increased risk for osteoarthritis of the

many other functions.

knee and hip among overweight persons.”

Strategy #5: Manage Mental
Stress
A study by Lee and colleagues in 201722
concludes that, “Mindfulness is associated with
depression, stress, self-efficacy, and quality of
life among knee OA patients. Mindfulness also
moderates the influence of pain on stress, which
suggests that mindfulness may alter the way one
copes with pain.” For example, suggested stress
management strategies may include meditation,
mindful walking, gardening, aromatherapy
(such as lavender), and gentle exercises (such
as walking, yoga, tai chi, or qigong). Moreover,
providing individuals with phrases such as “my
mind is quiet,” “my legs feel relaxed,” or “I feel
comfortable” may prove to help a person relax
and feel comfortable. The phrases may be given
to individuals to repeat to themselves as a part
of their home program.23
Finally, progressive muscle relaxation
(PMR, see “Muscle Relaxation Routine” in gray
box), originally developed by Edmund Jacobson,24 may help with relaxation and managing
knee pain.25

• Avoid caffeinated foods and beverages
close to bedtime (preferably at least 3 to 5
hours before bedtime).
• Avoid alcohol near bedtime as alcohol may
fragment sleep.
• Avoid heavy meals near bedtime.
• Avoid spicy food near bedtime (at least 2 to
3 hours before bedtime).
• Avoid intense exercise near bedtime as it
may act as a stimulant.
• Minimize stimulating mental activities
before bedtime (such as emotional
discussions, reading intense books, or
watching intense movies or the news).

Strategy #7: Consider
Various Integrative Therapies
The following are some integrative strategies
that may be used for managing knee OA:
• Cupping is a form of instrument-assisted
manual therapy.30
• Tui Na is a traditional Chinese medicine
massage.31
• Self-acupressure is a form of traditional

Strategy #6: Optimize Sleep
A study by Gilbert and colleagues in 202126
finds that “Poor sleep quality is associated with
less physical activity in persons with or at risk
for knee osteoarthritis.” Patients may be provided sleep hygiene guidelines that include:27-29
• Make sure the bedroom is quiet, dark, and

Chinese medicine based on a similar
philosophy to acupuncture.32,33
• Electroacupuncture is a modern version of
acupuncture using electricity.34

Strategy #8: Consider
Various Self-Help Strategies
Patients may be taught how to use self-mas-

cool.
• Make sure the bed and pillow are
comfortable.
• Turn the alarm clock away from the bed.
• Create a regular bedtime ritual (such as
wash face, brush teeth, meditate, or light
reading).
• Use the bed for sleep and avoid using

sage35,36 and kinesiotaping37,38 as a self-management strategy before a walking or exercise
program to improve home program compliance.
Also, guiding patients to select appropriate
footwear may help manage knee pain.39,40

Strategy #9: Consider
Assistive Devices and Knee

Adapted Progressive
Muscle Relaxation
Routine
Start: lie down, close your eyes, and breathe
in and out slowly 2 times with diaphragmatic
breaths.
1 T ake a deep chest breath and breathe out.
Then, relax with 2 diaphragmatic breaths.
2 W
 rinkle up your forehead for 5 seconds
and then relax with 2 diaphragmatic
breaths.
3 F rown for 5 seconds and then relax with 2
diaphragmatic breaths.
4 P ress your lips together for 5 seconds
and then relax with 2 diaphragmatic
breaths.
5 S hrug for 5 seconds and then relax with 2
diaphragmatic breaths.
6 T ighten your arm muscles for 5 seconds
and then relax with 2 diaphragmatic
breaths.
7 M
 ake a fist for 5 seconds and then relax
with 2 diaphragmatic breaths.
8 T ighten your abdominal muscles for 5
seconds and then relax with 2 diaphragmatic breaths.
9 T ighten your buttock muscles for 5 seconds and then relax with 2 diaphragmatic
breaths.
10 Tighten your thigh muscles for 5 seconds
and then relax with 2 diaphragmatic
breaths.
11 Flex your toes toward you tightly for 5
seconds and then relax with 2 diaphragmatic breaths.
12 Point your toes away from you tightly for 5
seconds and then relax with 2 diaphragmatic breaths.
End: smile gently for 5 seconds, and then
relax with 2 diaphragmatic breaths.

Continued on page 52
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Braces

Ziya “Z” Altug, PT, DPT, MS, OCS is a

To improve quality of life and increase function
in daily activities, patients may benefit from
the use of a single point cane (or other assistive
device), soft knee brace, or a knee unloader
41

42

brace43 to manage knee pain.

board-certified doctor of physical therapy with
over 30 years of clinical experience treating
musculoskeletal injuries. He uses lifestyle and
integrative medicine strategies as a part of his
therapeutic interventions. His book, Integrative
Healing: Developing Wellness in the Mind and

Strategy #10: Include
Psychosocial Support
Strategies

Body is available on Amazon. He is a member of

Include psychosocial support for patients

zaltug/.

through group-based activities, peers, family,
and spouse for pain management and improved
quality of life.

the American Physical Therapy Association and
the American College of Lifestyle Medicine. He
can be reached at https://www.linkedin.com/in/

Conclusion
Interprofessional collaborations and shared
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New & Noteworthy
Noteworthy products, association news, and market updates

FOOTCORE MAX

has been published regularly by the Hanger

prosthetic ankle-foot categories for

since 2017, clarifies the concept of prosthetic

individuals with diabetic/dysvascular

mobility as it relates to considerations such as

amputation

satisfaction, quality of life, comorbid health
conditions, and prosthetic component choices.
The latest and final chapter of the series

activation system for the foot, which allows
the user to strengthen and rebuild the muscles
that give the foot its shape and structure,
including the arch. In just a few minutes a
day, the patented technology, based on over
100 published studies, energizes the foot’s
natural biomechanic form and function. It
activates specific muscle structures responsible for transferring the impact and force of
natural movement throughout the lower-body’s
kinetic chain. Thus, anyone with a lower-body
problem can benefit. The FootCore MAX works
because it doesn’t support the foot, rather it
enables the foot’s natural weight bearing and
shock-absorbing design so it can function as
the foundation of the body’s biomechanics. The
FootCore MAX works for all foot sizes and on
both feet; it is simple to use in the home or
medical office.

For more information on the MAAT 7

in the American Journal of Physical Medicine
and Rehabilitation and analyzed data from
were grouped by age, amputation etiology, and
transfemoral vs. transtibial amputation. MAAT
7 established normative values for each group,

seventh and final study in its Mobility Analysis
of Amputees (MAAT) series, which represents
the largest national analyses of mobility among
lower limb prosthetic users. The series, which
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RESPONSIVE FOOTWEAR
TO PREVENT DFUS

2 etiologies across 4 age groups, to 4 etiologies
(cancer, congenital, trauma, and diabetes/
dysvascular) across 7 age groups.
“This final MAAT study has helped us
develop a more meaningful comparison for
individual patients, allowing for more personalized goal setting, and ultimately helping
clinicians better meet patients where they are
in their journey,” said James Campbell, PhD,
Hanger Chief Clinical Officer. “The MAAT se-

To prevent diabetic foot ulcers (DFUs),

ries will serve as a springboard that continues

research scientists at The University of Texas

to drive advances in evidence-based practice

at Arlington (UTA) have developed footwear

within orthotic and prosthetic care.”

technology that relieves pressure on areas of

patients with a lower limb prosthesis

Hanger, Inc. has completed and published the

lished-research/maat-vii/.

ultimately expanding known benchmarks from

are strongly related to mobility for

FINAL STUDY IN
LANDMARK MOBILITY
ANALYSIS OF AMPUTEES
SERIES PUBLISHED

study, visit https://hangerclinic.com/blog/pub-

nearly 12,000 lower limb prosthesis users, who

• MAAT 1: Quality of life and satisfaction

bodycoretech.com

dysvascular/diabetic prosthesis users–
results of a cross-sectional analysis

ing studies and their topics are:

617/682-0665

and quality of life among long-term

Lower Limb Prosthesis Users of Varying Age,

In addition to the final study, the preced-

BodyCore Technologies

• MAAT 6: Mobility, satisfaction,

titled MAAT 7: Normative Mobility Values for
Etiology, and Amputation Level, was published
The FootCore MAX is an intrinsic muscle

• MAAT 5: Impact of five common

Institute for Clinical Research and Education

• MAAT 2: The limited impact of comorbid
health conditions on the mobility of lower
limb prosthesis users
• MAAT 3: Matching individuals based
on comorbid health reveals improved
function for above-knee prosthesis users
with microprocessor knee technology
• MAAT 4: Classification tree analysis for
probability of lower limb prosthesis user
functional potential

lermagazine.com

the feet that experience high stress during
walking and other activities. The technology
was developed in partnership with the University of North Texas Health Science Center.
The removable shoe insole, designed by
Muthu Wijesundara, PhD, principal research
scientist and head of the Division of Biomedical Technologies at the UTA Research
Institute (UTARI), and his team relieves stress
by periodically regulating and redistributing
pressure across all areas of the foot. Using
fluid-filled cells, the dual-layer apparatus
provides variability in a person’s foot-loading
patterns to reduce prolonged pressure to any
given area. The insole can automatically adjust

NEW & NOTEWORTHY
and is designed to accommodate people of
various weights. In addition, the insole can be
substituted for a total contact cast during the

NEURO ONE NERVE
SUPPORT CREAM

The lab of UConn bioengineer Thanh
Nguyen, PhD, has been working on cartilage
regeneration, and they’ve discovered that elec-

healing of a foot ulcer, and it can provide gait

trical signals are key to normal growth. They

and ground force analysis.

designed a tissue scaffold made out of nanofibers of poly-L lactic acid (PLLA), a biodegradable polymer often used to stitch up surgical

DYNAMIC STRUT AFO,
YOUR EVERYDAY
AMBULATOR

wounds. When squeezed, this piezo-electric
nanomaterial produces a little burst of electrical current. The regular movement of a joint,
such as a person walking, can cause the PLLA
scaffold to generate a weak but steady electrical
field that encourages cells to colonize it and
grow into cartilage. No outside growth factors
Neuro One Nerve Support Cream is a non-prescription topical formulation designed to relieve
the numbing, burning, tingling, or stabbing
pain caused by peripheral neuropathy. It con-

or stem cells (which are potentially toxic or risk
undesired adverse events) are necessary, and
crucially, the cartilage that grows is mechanically robust.

tains L-arginine and vitamin B12, 2 well-documented substances known to improve nerve
function. Because the nerves extending into the
foot lie just below the skin, when Neuro One
is applied to the foot and ankle, L-arginine and
vitamin B12 (methylcobalamin) are absorbed
and quickly reach the peripheral nerves. There,
the L-arginine increases the production of
nitric oxide, which directly improves nerve
function. Likewise, the vitamin B12 is known
Coyote’s Dynamic Strut AFO is designed to
flex and move with the patient, creating a more
natural gait and providing energy response
while offloading the foot and ankle with a
custom thermoformed orthosis. The AFO combines the fit and comfort of a custom AFO with
a posterior mounted dynamic strut for optimal

to help the nerves in multiple ways. Result:
With improved nerve function, the unwanted
symptoms of peripheral neuropathy decrease
and/or subside. Neuro One is dispensed from
a 100ml, airless pump bottle to maintain the
purity of the natural ingredients. Wholesale
terms are available to healthcare practitioners.

Image of the tissue scaffold, courtesy of Nguyen.

The team recently tested the scaffold
in the knee of an injured rabbit. The rabbit
was allowed to hop on a treadmill to exercise
after the scaffold was implanted, and just as
predicted, the cartilage grew back normally.
“Piezoelectricity is a phenomenon that also
exists in the human body,” said Yang Liu, PhD,

ambulation. The AFO’s unique varying thick-

Neuropathy Research

a postdoctoral fellow in Nguyen’s group. “Bone,

ness creates a comfortable natural gait. The

888/487-0911

cartilage, collagen, DNA, and various proteins

strut is designed for average daily use: walking,

neuropathyresearch.com

have a piezoelectric response. Our approach
to healing cartilage is highly clinically transla-

working, hiking, biking, golfing, etc. (has not
been tested with running). It is great for foot
drop and improves gait while offloading weight
from the foot and ankle. The device comes with
a 6-month warranty.

REGROWING KNEE
CARTILAGE WITH AN
ELECTRIC KICK

Coyote

University of Connecticut (UConn) bioengi-

208/429-0026

neers successfully regrew cartilage in a rabbit’s

coyote.us

knee, a promising hop toward healing joints in
humans.

lermagazine.com

tional, and we will look into the related healing
mechanism.”
Nguyen’s lab wants to observe the animals
treated for at least a year, probably 2, to make
sure the cartilage is durable. And it would
be ideal to test the PLLA scaffolds in older
animals, too. Arthritis is normally a disease of
old age in humans. Young animals heal more
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NEW & NOTEWORTHY
easily than old—if the piezoelectric scaffolding

limbs. The goal of the registry is to generate

ditions of hammertoe, and for the more serious

helps older animals heal as well, it could be a

knowledge about which advances make a dif-

situations where surgery is required, it can be

bioengineering breakthrough.

ference in the care of people with limb loss and

used as a post-op therapy to protect the surgery

limb difference. Mayo, which is in sole charge

results and aid in healing. The HammerRx is

of developing the registry, has been compiling

fully adjustable to function for everyone and is

a network of healthcare team members, re-

made from material that combines maximum

searchers, regulators, industry representatives,

flexibility with softness and breathability. The

and patient groups to communicate their goals

soft touch hook-and-loop closures secure the

and collect information that has not previously

straps in place without causing irritation. It is

been assembled.

easy to apply and use and can be worn with

F-SCAN64 2.0 GAIT
ANALYSIS TOOL

The project aims to alleviate significant

foot. For additional information or to request

In some cases, available statistics are over 2

a sample, email sales@medi-dyne.com or call

decades old, and longitudinal data has never
been collected. The registry will help manTekscan’s F-Scan64™ 2.0 is a new and improved, easy-to-use, cordless in-shoe pressure
mapping system, designed for clinicians
and clinical researchers seeking an efficient,
dependable in-shoe gait analysis solution. It
measures pressure and force during dynamic
and static activities like walking, squatting, or
lunging. It can also be used in pre- and post-rehabilitative treatment or to assist in orthotic or
corrective footwear selection and design. Users
can gather objective information on timing and
plantar pressures, along with other essential
gait parameters. The sensors are reusable and

ufacturers with data and feedback on how
to improve the next generation of prosthetic
devices. It will show insurers possible alter-

retrieval when moving out of Bluetooth range,

800/810-1740.
Medi-Dyne Healthcare Products
800/810-1740
medi-dyne.com

natives to amputation and how devices can
improve patient lives. Data will help hospitals
prostheses and reasons why problems may

FES DEVICE DESIGNED TO
IMPROVE GAIT

occur after patients leave rehabilitation centers.

Innovation Lab, the Innovation Institute’s

Overall, the registry will help clinicians make

national healthcare incubator, and MultiCare

the best-informed considerations about pros-

Health System, a Washington state not-for-

theses and treatments.

profit healthcare organization, announced the

and therapists understand long-term use of

To learn more about the registry, visit
llpregistry.org.

development of the Gait MyoElectric Stimulator (GMES), a functional electrical stimu-

will last for multiple trials, depending on the
application. F-Scan64 2.0 offers easy data

any type of shoe or sandal or even when bare-

data gaps about limb loss in the United States.

lation (FES) device that uses dual stimulator

TULI’S HAMMERRX

technology to help improve walking ability
in patients with neuromuscular conditions

regardless of how far the subject travels from

such as stroke, cerebral palsy, and multiple

the computer. The software captures pressure,

sclerosis. Applied to the lower leg of patients

force, and temporal gait data, while also pro-

with these conditions, GMES is an intuitive,

viding users access to the raw data for analysis.

wearable device for patients with hemiplegia

Six different sensors are available.

or hemiparesis. GMES provides stimulation

Tekscan

from multiple channels to opposing muscles,

800/248-3669

with that dual stimulation designed to improve

tekscan.com/f-scan64

post-stroke gait.
Current FES devices seek to treat only 1

MAYO CLINIC LAUNCHES
LIMB LOSS AND
PRESERVATION REGISTRY

symptom of hemiplegia: foot drop. However,
simply lifting the foot does not smooth a paThe Tuli’s® HammerRx™ was designed by a
world-renowned foot and ankle surgeon to

Mayo Clinic has launched the Limb Loss and

treat hammertoe. It gently straightens and

Preservation Registry, a national collaborative

properly aligns the toe for all-day comfort. The

warehouse for data on people who have lost

strap can be used as a treatment for minor con-
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tient’s halted gait, so a significant limp persists.
GMES is different: It mimics normal walking
function with dual stimulation—dorsiflexion
and plantar flexion—plus motion sensors
designed for gait and stability improvement.
GMES shows potential to help patients relearn

how to walk independently, without long-term

known benefits of open-cell PU-foam, while

and keel initiates plantar flexion at heel strike

dependence on the device. (Clinical data from

combining a very light weight and insulative

for better ground compliance and maximized

two published studies is on file.)

cold barrier protection using a proprietary aero-

energy return. Split keel and heel delivers

gel. OrthoLite’s aerogel is said to be unlike any

added motion. Bolt-less design eliminates dead

other aerogel solution in that it is nano-porous

spots and weak structural areas, resulting in a

inside of a multi-porous structure. This new

lighter and more reliable foot.

technology creates a thermal barrier that blocks
the cold and maintains footwear temperature
regulation. Additionally, this advanced aerogel
traps micro-pockets of air without the need for
loft, and it won’t lose its effectiveness when
compressed under the foot. It repels water and

PROTEOR USA
855/450-7300
proteorusa.com

FOOT DEFENDER

moves moisture away from the foot to provide
a drier, more comfortable shoe environment.
The first-generation device was developed
and tested in the clinic by David Embrey, PT,

OrthoLite
ortholite.com

PhD, a physical therapist and founder of MultiCare’s Good Samaritan Children’s Therapy
Unit’s Movement Laboratory; Gad Alon, PT,
PhD, associate professor emeritus of physical

FREEDOM SHOCKWAVE
PROSTHETIC FOOT

therapy and rehabilitation science at the University of Maryland School of Medicine; and

Foot Defender® was designed by an interna-

Jeffrey Stonestreet, retired senior electrical de-

tionally recognized podiatrist and an iconic

sign engineer for the Boeing Company. Innova-

footwear designer, with the intent to create a

tion Lab is currently working with Embrey and

stylish, protective, easy-to-use and easy-to-dis-

colleagues to build upon the first-generation

pense, better protective solution that patients

device to improve the ease of use and comfort

with diabetic foot ulcers (DFUs) are willing to

of the device, with the aim of partnering with

wear. Even with proper vascular management,

an industry partner that can scale manufactur-

infection control, and adequate serial debride-

ing, sales, and distribution of GMES to make it

ment, healing of DFUs will be unlikely without

widely available to patients in need.

adequate offloading. Foot Defender was
The ShockWave™ uses the existing Freedom

O-THERM THERMAL
INSOLES

foot design with its proprietary EnduraCore®
hybrid composite technology to provide durability, flexibility, and strength for high energy
return, more natural motion, reduced pain,
and less fatigue. The Spherical Shock Unit
provides vertical shock relief and axial rotation,
working in harmony with the Freedom foot
design to provide K3/K4 patients with a
smooth experience. The axial torsion allows
seamless rotation, improving comfort, stability,
and confidence even on varied terrain. Shock
absorption at heel strike reduces stress on the

engineered from the ground up for reducing
the forces on DFUs, and is clinically proven
to offload 50% more plantar pressure than
other protective boots. Whether standing or
walking, Foot Defender outperforms alternatives through innovative design resulting in
a first-rate healing environment for the foot.
Additionally, given its ease of use, therapeutic
needs such as diagnostic imaging and blood
flow studies are easier to accommodate, while
the product’s comfort and attractive styling
helps eliminate lifestyle inconveniences such as
driving a car. PDAC approved L4361 code.

The OrthoLite O-Therm™ is an innovative

residual limb. Axial rotation of +/- 15 degrees

Defender Ops

thermal insole technology for cold-weather

reduces socket pressure and allows for quick

305/663-0217

footwear protection. This insole offers all of the

pivoting in a seamless motion. Full-length heel

footdefender.com
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SEVEN PILLARS OF PREVENTION: EFFECTIVE STRATEGIES FOR STRENGTH
AND CONDITIONING COACHES TO REDUCE INJURY RISK AND IMPROVE
PERFORMANCE IN YOUNG ATHLETES

Source: Read PJ, Oliver JL, Lloyd RS. Seven pillars of prevention: effective strategies for strength and conditioning coaches to reduce injury risk
and improve performance in young athletes. Strength Condition J. 2020;42(6):120-128.
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OrthoRite

orthotics

a lw ay s a s t e p a h e a d

Graph-Rite
The Graph-Rite
Gr
can be used
for most applications including
sports. It enhances
biomechanical correction
using a lightweight, thin
material. Manufactured for the
active patient or athlete who
cont in tighter fitting
needs control
foot gear.

Ortho-Rite
INCORPORATED

Dress-Rite

Sport-Rite

Walk-Rite

Children’s Line

Leather Line

65 Plain Ave.
New Rochelle, NY 10801
(800)473-6682
(914)235-9697 Fax
info@ortho-rite.com
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