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Guest Perspective
Why We Participate In
National Biomechanics Day
bodies move or how to help injured bodies move again. In 5 short years

National Biomechanics Day (NBD)—April 7, 2021—is a worldwide

(including during a pandemic!) we’ve introduced nearly 30,000 young

celebration of biomechanics in its many forms for high school students
and teachers. Sponsored by The Biomechanics Initiative, NBD is in its 6

th

people around the world to the field—and we’re just getting started.

year of celebrating all things biomechanics. NBD’s goal is to accelerate the

NBD may be an international initiative, but it is driven locally by

growth and impact of biomechanics science and application by introducing

biomechanics enthusiasts in schools in communities large and small. Here,

biomechanics to young people, namely high school students. Through

five biomechanists from around the world express their enjoyment about

NBD, we hope to expand the world of biomechanics to young people to

participating in NBD. We hope you’ll log on to thebiomechanicsinitiative.org

awaken them not only to the science of movement, but to the burgeoning

to learn more and – hopefully – join us.

career opportunities available to those who want to help understand how

undergraduate students met on Zoom with local high school students to

Jeroen Aeles, PhD, Laboratory ‘Movement,
Interactions, Performance’, University of Nantes
In only a handful of years since the inaugural

--Paul DeVita, PhD

FRANCE

generate ideas for lab projects. As my students conduct these projects,
they collect video footage so they can report back to the high schoolers.

National Biomechanics Day, NBD has expanded

They will demonstrate the surprising insights biomechanics offers about

globally and taken the biomechanics world by

human function, while pulling back the curtain into the life of a college

storm. NBD raises awareness of biomechanics

student enjoying the process of collecting, analyzing, and interpreting

through outreach events for high school students

biomechanical data. Our high school partners are realizing that a path

inspiring young minds to pursue an education

exists in an exciting and growing field, and my students are practicing

and a career in any biomechanics-related field.

communicating science to the community. They are inspired by having

While holding true to its original goal, NBD has

a real – and young – audience to provide a real-life purpose for their

grown to so much more and it has great potential to break through barriers,

projects. These are the reasons why I am participating in NBD again

educating and motivating teenagers of any sex, colour, and social class. By

this year, and why these pandemic adjustments will become a consistent

being a free event, organised in locations worldwide, by a truly diverse and

feature in my NBD events in the future.  

motivated group of scientists, its reach has gone far beyond typical standalone science outreach events. In a time that could one day be described
as pivotal in fighting social injustice, raising racial and gender awareness,
and prioritizing inclusiveness, NBD becomes more important than ever to
showcase education and career opportunities in biomechanics and STEM
for all. With biomechanics as the breakthrough science of the 21st century,
NBD provides a fun, informative tool to inspire the next generation of
scientific leaders.

Teal Darkenwald, MFA, Associate Professor,
School of Theatre and Dance, East Carolina
University and Antonia Zaferiou, PhD,

NORTH
CAROLINA

Department of Biomedical Engineering, Stevens
Institute of Technology

NEW JERSEY

National Biomechanics Day has become more
than just a day in which to celebrate all that
is biomechanics. It is a day that brings people
together from around the world and highlights

Brandi Row Lazzarini, PhD, Department
of Exercise and Health Science, Willamette

OREGON

many facets of the field including growing areas

University.

such as dance biomechanics. NBD has become a way for undergraduate

I discovered biomechanics relatively late – in

and high school dance students to engage each other and has opened

graduate school – when I became mesmerized

their eyes to the possibilities within the field of dance science. This serves

by the cool lab toys. I participate in NBD to

as an important educational moment, broadening the scope of careers

reveal biomechanics to high school students,

beyond graduation. Many dance students have expressed interest in

and to develop my college students. This year,

pursuing careers in dance science as a result of these engaging events.

I’ve made some pandemic adjustments. My

We highlight the technologies used in biomechanics through interactive
Continued on page 10
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Continued from page 9

demonstrations using motion capture, surface electromyography (eg,
Triceps and Biceps student choreography challenge) and force sensors.
Through these experiences, we encourage students to imagine how these
technologies can be used for creative and scientific purposes. It is the
interdisciplinary nature of these events that prove to be most effective
because it allows dancers to view themselves as scientists opening a new
world of study. Enjoy this dance science video!
Lesson materials are hosted https://www.zaferioulab.com/outreach to
facilitate spreading dance NBDs!  
Triceps: https://youtu.be/UeGzRi1lebA
Biceps: https://youtu.be/hgOOr8Ba4lQ
Federal University of Santa Maria, Santa Maria, Brazil

Dance science video: https://vimeo.com/516831800
Here: https://www.zaferioulab.com/outreach

Scott Landry, PhD, School of Kinesiology and
Director of the John MacIntyre Motion Laboratory of Applied Biomechanics (mLAB), Acadia
University

NOVA
SCOTIA

I participate in NBD to introduce young stuUniversity of Massachusetts, Amherst, MA, USA

dents to the fascinating world of biomechanics
and to the sophisticated yet “fun” technologies
we use to study human movement. But I
also do it to share relatable stories about the
impactful work being carried out by colleagues
and friends throughout Canada and beyond. I am inspired to see how
inquisitive young students are about the application of biomechanics
in developing footwear, for example or about the technologies used to
study joint replacement or osteoarthritis, a debilitating disease that
many of these students see their parents or grandparents coping with
on a daily basis. Each visiting student can relate some aspect of their
life to biomechanics, whether it be a previous injury or how their
muscles produce the movements required for their favorite activities.
Fun competitions are an important aspect of NBD for us and we enjoy

Singapore Sport Institute, Singapore

seeing youngsters competing with themselves and their teachers in
activities (eg, counter movement jumps, reaction drills) that are able to
be quantified with instruments within our lab. NBD is a very important
initiative that not only introduces young students to the wide breadth of
research in our field, but just as importantly, introduces these students
to the strong sense of family and community that has been established
within our various biomechanics societies worldwide over the years.
Paul DeVita, PhD, is Director of the Biomechanics Laboratory and
Leroy T. Walker Distinguished Professor of Kinesiology at East Carolina
University in Greenville, North Carolina. He is Past-President of the
American Society of Biomechanics and a leader in The Biomechanics
Initiative which hosts National Biomechanics Day.
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From the

COVID-19 Frontlines

Humidity from masks may lessen
severity of COVID-19		

The scientists tested four common types of masks: an N95 mask, a
three-ply disposable surgical mask, a two-ply cotton-polyester mask, and
a heavy cotton mask. A volunteer wore each mask for at least 10 minutes
before any measurements were taken. The researchers then measured the
level of humidity when breathing into a sealed steel box. The volunteer’s
face was fitted tightly against the box using high-density foam rubber.
Humidity measurements were taken at three different air temperatures,
ranging from about 46 to 98 degrees Fahrenheit.
Masks absorb much of the water vapor that is exhaled and then
release some of it during inhalation. By measuring the humidity changes
in the box under the different conditions, the researchers were able to
calculate how each mask affected the humidity of inhaled air.
All four masks increased the humidity of inhaled air substantially, but
to different degrees. At all temperatures, the thick cotton mask led to a very

iStockphoto.com #1281066419

large increase in humidity. At room temperature, the surgical mask resulted

Masks greatly increase the humidity of inhaled air, particularly at lower temperatures,
which may help to protect wearers from serious respiratory infections.

in the lowest but still sizable humidity increase, while both the N95 mask
and the cotton-polyester mask increased humidity to an equal extent. The
humidifying effects of all masks greatly increased at lower temperatures.

Facemasks are the most widely used tool for mitigating the spread of the

High levels of humidity may help limit the spread of a virus to the

COVID-19 pandemic. Decreased disease severity by the wearer has also

lungs. Humidity supports a defense mechanism that removes mucus from

been linked to the use of cloth facemasks. This well-documented finding

the lungs—along with potentially harmful particles, such as viruses, within

is surprising considering that such masks are poor at filtering the smallest

the mucus. Low levels of humidity can also hamper the immune system’s

aerosol particles, which can reach the lower respiratory tract and have been

ability to fight against viruses. This may help explain why people are more

associated with severe disease. This research shows that facemasks strongly

likely to get respiratory infections in cold weather.

increase the effective humidity of inhaled air, thereby promoting hydra-

“We found that face masks strongly increase the humidity in inhaled

tion of the respiratory epithelium, which is known to be beneficial to the

air and propose that the resulting hydration of the respiratory tract could be

immune system. Increased humidity of inspired air could be an alternate

responsible for the documented finding that links lower COVID-19 disease

explanation for the now well-established link between mask wearing and

severity to wearing a mask,” says Bax. “High levels of humidity have been

lower disease severity.

shown to mitigate severity of the flu, and it may be applicable to severity of

Masks serve as a barrier to help protect the people wearing them

COVID-19 through a similar mechanism.”
Earlier studies from Bax and other colleagues showed that any cloth

from getting or spreading SARS-CoV-2, the virus that causes COVID-19.
The virus spreads mainly from person to person through respiratory

mask can help block the thousands of saliva droplets that are released

droplets. These droplets travel into the air when coughing, sneezing, or
talking. Masks are a simple barrier to help block respiratory droplets.
Studies show that masks reduce the release of droplets when worn over
the nose and mouth.
Research suggests that wearing a face mask may also lessen the
severity of COVID-19 if an individual is infected. It’s possible that humidity
created within the mask may play a role, as humidity is an essential factor
in the process that clears inhaled particles from the lungs.
Joseph Courtney, PhD, and Adriaan Bax, PhD, of NIH’s National
Institute of Diabetes and Digestive and Kidney Diseases (NIDDK)
carried out a study to compare how different face masks affected the
humidity of inhaled air. Results were published on February 12, 2021,
in the Biophysical Journal.

Legend: NIDDK’s Joseph Courtney breathes into the sealed box used for the study
while wearing a mask.
Continued on page 14
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experience

when speaking. This study suggests another way that masks may help in
the battle against COVID-19.
Source: Courtney JM, Bax A. Hydrating the respiratory tract: an alternative
explanation why masks lower severity of COVID-19.  Biophys J. 2021 Feb
12:S0006-3495(21)00116-8.

Surface Disinfection Tech Kills
99%+ of SARS-CoV-2 Virus

PREMIUM CUSTOM ORTHOTICS

iStockphoto.com #1218587983

The long-awaited vaccines to ward off COVID-19 may be getting into

OTC ORTHOTICS

people’s arms, but clinicians’ offices around the country are still asking, “are
we doing all we can to keep our patient safe?” In addition to the current
procedures of cleaning between patients with ultraviolet light or harmful
chemicals, new technology is coming online to help answer that question.
In a recent study at the University of Wisconsin-Madison, the CASPR
1000 In-Duct disinfection technology eliminated 98% of SARS-CoV-2
viruses on surfaces within 6 hours, and 99.99% within 24 hours. The
technology uses a natural catalytic converter to continuously deliver trace
levels of hydrogen peroxide made by extracting oxygen and moisture from
ambient air (Details at casprgroup.com).
CASPR’s technology is based on the photocatalytic oxidation process
released by NASA in 1967 and improved by Christopher Suchy, PhD, for
the healthcare industry. Suchy, CASPR’s President and Chief Technical Officer, was awarded the Innovation of Excellence from NASA in 2019 for his
improvements on the technology, which is in use today in CASPR’s products. (CASPR stands for Continuous Air and Surface Pathogen Reduction.)
“Our natural disinfection technology is designed to reduce the microburden levels in any given space, while that space can still be used safely at

THE RICHIE BRACE®

its intended operating capacity with human occupancy,” Suchy said.
The technology, which recreates the same natural process that reduces

800.444.3632
www.alliedosilabs.com

outdoor pollution, provides an automated and continuous form of air and
surface disinfection. This technology was developed specifically for the
healthcare market to protect every patient, staff member, and their visitors
from pathogens that can cause healthcare-acquired infections (HAIs).
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Eyeglasses may prevent SarsCo-V-19 infection
Everyday glasses—the kind worn by hipsters and nerds alike—may do
more than just improve eyesight. Two recent studies are reporting that
wearing eyeglasses—to the tune of 8 or more hours a day—appears to
slow or even prevent the wearer from becoming infected with SARSCoV-2, the virus that causes COVID-19.
In a study1 from India published on the pre-print server medRxiv,
author Amit Saxena reported the risk of COVID-19 was about 2-3 times
less in the eyeglass-wearing population compared to the population not
wearing glasses. In the study, 304 patients diagnosed with COVID-19 were
assessed for their eyeglass-wearing behavior; the eyeglass-wearing behavior
of the general population was obtained from prior studies for comparison.
He then assessed the risk for developing the disease. He found that nearly
40% of India’s adult population wears glasses, but only 19% of the those
with COVID-19 wore glasses. He noted that SARS-CoV-2—the virus that
spreads COVID-19)—is spread through respiratory droplets and contact
routes. He attributed the drop in risk based on glasses preventing wearers
from touching and rubbing their eyes with their hands as well as glasses
providing a layer of protection to the nasolacrimal tear duct, thus preventing virus transmission from conjunctival sac to the nasopharynx.
Researchers from China found similar results when they looked at
276 patients admitted to hospital with COVID-19 over a 47-day period.
Median age of the group was 51 years (range, 41-58). This study appeared
in JAMA Opthalmology.2 While the region is known for the large number
of people needing glasses for nearsightedness (30%), only 5.8% of the
hospitalized patients had nearsightedness that required they wear glasses
for more than 8 hours a day. Unfortunately, eyeglass wearers who were
hospitalized were just as sick as non-eyeglass wearers. The authors called
for studies comparing eyeglasses to goggles and face shields to learn more
about how to prevent transmission.
Both studies confirmed that wearing a mask remains critical to preventing the spread of the virus and noted that eyeglass wearers may want
to wash their glasses daily, now that we know what could be stuck on the
outside.
1. Saxena AK. Risk of Corona virus disease 2019 (COVID-19) among
spectacles wearing population of Northern India. medRxiv preprint doi:
https://doi.org/10.1101/2021.02.12.21249710
2. Zeng W, Wang X, Li J, et al. Association of daily wear of eyeglasses
with susceptibility to coronavirus disease 2019 infection. JAMA Ophthalmol. 2020;138(11):1196–1199.
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Strength & Balance Training
Improves Function in DPN, But
Not HRQoL

domain that showed significant improvement with intervention. It
is possible that the improved physical conditioning in these individuals may have reduced the effect of pain on daily life and activities.
However, it needs to be noted that the body pain domain is not specific

The most common neuropathy associated with diabetes mellitus is

to neuropathic pain and participants may have had pain due to other

distal symmetrical polyneuropathy, also known as diabetic peripheral

comorbidities that responded to the intervention.
One important functional measure that improved as a result of the

neuropathy (DPN). It affects around 12–50% of individuals with diabetes. DPN is a known important risk factor for serious adverse sequelae

intervention was balance confidence. Low balance confidence has been

such as foot ulceration and amputation. Equally importantly, DPN itself

associated with greater physical difficulties and lower HRQoL. More

is symptomatically distressing to individuals and is associated with a re-

importantly, low balance confidence has been shown to predict poorer

duction in health-related quality of life (HRQoL). Previous studies have

mobility in the future. Balance confidence may determine the nature,

shown that strength and balance training has improved pain scores

duration and intensity of physical activities an individual undertakes

in this population. So, researchers from Singapore’s Saw Swee Hock

on a daily basis and a decline in confidence, either due to a previous

School of Public Health sought to test the effectiveness of a structured

fall or the fear of falling, may place an individual on a downward spiral

strength and balance training intervention in improving HRQoL and

of declining physical functioning and further deteriorating balance

functional status in individuals with DPN.

confidence. Ours is the first randomized controlled trial to demonstrate

The study compared 2 months of once-weekly home-based
strength and balance training (see box) against standard medical thera-

the effectiveness of structured physical therapy in improving balance
confidence in individuals with DPN.
Short-term structured strength and balance training did not influ-

py. Participants were patients with physician-diagnosed type 2 diabetes
and neuropathy recruited from five public sector institutions in Singapore. Participants (143 total) were block-randomized to intervention or
control arms (intervention, n = 70; control, n = 73); 67 participants
were included in each arm for the final intention-to-treat analysis.

ence HRQoL but produced sustained improvements in functional status
and balance confidence at 6 months. More intensive interventions may
be needed to influence HRQoL in these individuals. However, this
intervention may be a useful treatment option for individuals with DPN

Outcomes were assessed at baseline, 2 months and 6 months. Primary

to reduce the risk of falls and injuries.

outcomes were change in physical component summary (PCS) score

Source: Venkataraman, K., Tai, B.C., Khoo, E.Y.H. et al. Short-term

of SF-36v2 (a 36-item generic HRQoL validated instrument) and EQ-

strength and balance training does not improve quality of life but im-

5D-5L index score (derived from a 5-item generic HRQoL instrument

proves functional status in individuals with diabetic peripheral neuropa-

[EQ-5D-5L]) over 6 months. Secondary outcomes were change in func-

thy: a randomised controlled trial. Diabetologia 62, 2200–2210 (2019).

tional status (timed up-and-go [TUG], five times sit-to-stand [FTSTS],

Use is per Creative Commons License CC BY 4.0.

functional reach, static balance, ankle muscle strength and knee range
of motion) and balance confidence over 6 months. Mean differences in
scores between groups were compared using mixed models.
Results: The current study found no significant difference in
overall HRQoL scores (PCS score, EQ-5D-5L index score) between
intervention and control arms after 2 months of structured strength and

INTERVENTION EXERCISES
• R ange of motion: passive movements to the extent possible of the knee
(flexion–extension), ankle (dorsi–plantar flexion), forefoot (inversion–eversion)
and toe (flexion–extension, adduction–abduction) joints

intervention arm as compared with the control arm. In addition, there

•M
 uscle strengthening: active movements against resistance (using a
theraband) at the knee (flexion–extension), ankle (dorsi–plantar flexion),
forefoot (inversion–eversion) and toe (flexion–extension, adduction–abduction)
joints

were significant improvements in several functional status variables in

• S tatic balance: single leg stance, tandem leg stance, toe and heel stance

the intervention arm compared with the control arm. These included

• D ynamic balance: tandem walk, sideways walk, backward walk

balance training in individuals with DPN. However, significantly greater
improvement in the body pain domain of HRQoL was seen in the

statistically significant and clinically meaningful improvements in functional task performance, balance confidence, range of motion at knee,
and muscle strength at ankle. These improvements were sustained for
up to 4 months after the end of the intervention.
Among the specific domains of HRQoL, body pain was the only

lermagazine.com

• E ndurance: sitting-to-standing mini-hops, brisk walking
All sessions began with a 5 min pre-exercise warm-up of gentle stretches and
ended with a 5 min cool-down of slow walking. Exercise intensity was gradually
increased based on participant performance.
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EXPERT OPINION

Functional Medicine Takes On Chronic
Posterior Tibial Tendinitis
By Robert Kornfeld, D.P.M.
As a practicing podiatrist for 40 years, I have
seen thousands of patients. About 33 years ago,
I became frustrated with the fact that although
many of my patients responded to conventional
treatment, many did not, and I wanted to know
why. To me, this was the missing link in improving my percentage of successful outcomes.
My traditional podiatry training taught me
that in the world of connective tissue disorders, absent frank injury, we were dealing with
inflammation that likely was borne out of biomechanical dysfunction. So, understanding that
inflammation was responsible for the pain, I
would employ protocols to suppress the inflammation, i.e., cortisone injections and prescription
NSAIDs. A thorough biomechanical evaluation
would be performed and the appropriate exercise and stretching routine would be prescribed
along with what I believed to be the most
appropriate orthotic. Perhaps some physical
therapy (PT) modalities would be thrown in as
Shutterstock.com #1026367516

well to enhance perfusion and accelerate cellular
turnover time. And, of course, if this approach
failed, I could usually find a surgical procedure
that might solve the problem.
But it didn’t always work. There was a
consistent minority of patients that failed every
attempt I made to heal them. Every practice has
these patients. We think of them as kooks. We
lose patience with them and blame their failure
to heal on their psychology. We feel stress when
they return to the office and complain that
they’re not any better, or worse yet, that since
coming to the office they have gotten worse.

Back to the Beginning
About 33 years ago, I began looking into the
stages of human healing and all of the physiologic requirements needed for repairing
injured tissue. After intensive study, I realized
that I had better start analyzing my patient,

rather than base my protocol on the diagnosis

goal to restore optimal function of the immune

alone. Without intention, I was catapulted into

system, endocrine system, digestive system, etc.

the world of functional medicine. Key lesson:

so that any contribution made to a burdened

functional medicine is not the replacement of

or inefficient immune system can be addressed

drugs with herbs, nutritional or homeopathic

and corrected. That means a look at systems as

medicines. That approach will fail most of the

well as epigenetic evaluation.

time. Functional medicine is actually work-

Here I present a case that will not only

ing with the patient, after a lower extremity

introduce you to an entirely foreign treatment

diagnosis is made, to understand why that

paradigm, but may also help those practitioners

patient has this diagnosis and why they have

who have struggled with this population of

been failed by therapies that help the majority

patients who wind up becoming either chronic

of patients. To do that, you must understand a

(unhappy) patients or leave your practice and

broader, holistic view of who you are treating.

bad mouth you as a doctor. There’s a quote I was

“Holistic” or “alternative” medicine has now

told as an intern – “A happy patient will tell a

morphed into a more direct approach to healing

few people about their positive experience with

patients by understanding the mechanisms of

you. An unhappy patient will tell everyone they

pathology BEFORE the symptoms are treated.

know and meet about how bad you are”…and

We call it functional medicine because it is our

today, that means on social media too.
Continued on page 20
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Continued from page 19

CASE PRESENTATION
The Medical History: In early June of 2020, a
79-year-old moderately obese female patient
presented to my office with a chief complaint of
pain on the inside of her right ankle and lower
leg that had persisted for 12 years. She stated
that she had “been to more doctors than I could
imagine”. The care began with seeing an orthopedic surgeon after the symptoms were present
for about a month. He prescribed NSAIDs and

“Biomechanics were quite
interesting. I had the
patient stand and there was
obvious medial collapse
of her right foot consistent
with posterior tibial tendon
dysfunction (PTTD).”

new podiatrist who took a very careful look at
her biomechanics and prescribed a different
orthotic along with stretching exercises. This
orthotic was more comfortable to wear but it did
not relieve her pain. She states that she went to
other podiatrists and orthopedic surgeons over
the next few years, had PT many times, wore
a boot many times, took more NSAIDs and
pain relievers and had other types of orthotics
prescribed, but nothing ever held up.
Approximately 2 years ago, a friend of

sent her for PT. He told her she had an inflammation of the posterior tibial tendon. After 3
months of PT and NSAIDs, she reported that
she relapsed when she went off the NSAID. He
told her that at her age (67 at the time), things
don’t always heal fast and placed her in a CAM
walker. She recalled that her pain diminished
dramatically in the boot, but when he told her

of posterior tibial tendinitis. He started her
on a regimen of 3 cortisone injections, each 2
weeks apart. She recalled it helping her. He also

hers recommended an orthopedic surgeon
who had helped her with a knee problem. She
went and saw the surgeon who, based on her
history, told her that a cortisone shot would help

prescribed an orthotic which she wore but did

her. She related the past history of cortisone

not feel comfortable with.

injections that were short lived, but he insisted

The relief was short term, and she began

that if performed under ultra-sound guidance,

after 6 weeks that she didn’t need it anymore,

to suffer again. She went back to the same

it would work out much better. She underwent

she stopped wearing it and the pain returned.

podiatrist complaining of the unrelenting pain

the procedure and noticed remarkable improve-

Unhappy, she went to a podiatrist. He sent her

and he sent her to another podiatrist who he

ment. For the first time in years, she stated that

for an MRI which came back with a diagnosis

said might be able to help her. She visited the

she was pain free. She began a walking exercise

Indy 2 Stage

Ask about
our high tone
solutions
You already trust Surestep for your patients
who have low tone. But we also have a variety
of high tone solutions:

TLSO

• Big Shot SMO
• Indy 2 Stage
• Pullover AFO
• Hinged AFO

• TLSO
• DCO
• DeRotation Straps

Visit our website or give us a call for more information on how your
patients could benefit from these products. Surestep.net | 877.462.0711
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program because she had gained quite a lot of

close. She developed a lot of lower leg edema.

4 th metatarsals, PT tendons (right greater than

weight over the past 10 years. She was up to

She was sent to a wound clinic and after 5

left) and peroneal muscles. No other signs of

3-4 miles/day. After about 3 months, the pain

months of treatment, the incision closed. How-

inflammation were present. Physical exam also

returned, and her leg and foot were quite swol-

ever, there was persistent pain and edema even

revealed weak but regular pedal pulses, a de-

len. The doctor told her she had overdone her

6 months post-op.

layed capillary return and significantly increased

exercise and placed her in a walking boot. Two

At that time, she ceased all care and decid-

temperature gradient bilaterally. Pitting edema

weeks into wearing the boot, her back became

ed that there was no hope. She would wear the

was present on her right lower leg and foot. Her

intensely painful. She complained to the doctor

boot when the pain became too much to endure,

neurological signs were all within normal limits

and was sent for PT for her back.

only now she was using a shoe leveler on the

bilaterally.

After 4 weeks, with her back pain continu-

left side to avoid a back issue again and took

Her medical history revealed hyperten-

ing and her foot unable to bear weight without

ibuprofen PRN. In early 2020, her daughter-in-

sion, hypercholesterolemia, “borderline” Type 2

the boot on, she got disgusted. This time she

law became a patient of mine and had a positive

diabetes, hypothyroidism, GERD, and osteoar-

went to another podiatrist. He sent her for an

outcome. She had been trying to get her mother-

thritis of her knees and hands. She reported the

MRI and recommended a chiropractor for her

in-law to come to see me, but she refused until

following meds: chlorthalidone, rosuvastatin,

back. The MRI came back with a split tear of

June 2020.

Synthroid, famotidine and over-the-counter

the PT tendon at the level of the medial malleo-

In My Office: At her first visit to my office,

ibuprofen. She also admitted to taking Ambien

lus. The podiatrist recommended surgical repair

after listening to her history, I performed my

occasionally and Xanax occasionally. She denied

of the tendon and told her this would be the

physical examination. There was lower right leg

taking any supplements.

best way to solve her problem. She underwent

edema, intense pain at the proximal end of the

surgery in July of 2019. Her experience with the

incision as well as intense pain at the medial na-

culties, anxiety, gas and bloating after eating,

surgery was difficult. There was a lot of pain,

vicular. Palpation also elicited pain bilaterally in

midday fatigue, chronic low level back pain,

the incision became infected and would not

the Achilles tendons, dorsal aspect of the 3 and

knee pain bilaterally, hand and finger pain,

rd

Review of systems revealed sleep diffi-

Continued on page 22
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Continued from page 21

“A happy patient will tell a few people about their positive
experience with you. An unhappy patient will tell everyone
they know and meet about how bad you are…and today,
that means on social media too.”
reflux disease, occasional restless leg syndrome

cortisol can lead to diminished activity in the

shot in the dark and likely doomed to fail again.

and shortness of breath upon exertion.

thyroid, ultimately disabling efficient metabolic

However, with the appropriate detective work,

activity. It also directly suppresses immune

we can obtain answers that can help us identify

the patient stand and there was obvious medial

activity. Likewise, excitatory neurotransmitter

underlying mechanisms that, once corrected,

collapse of her right foot consistent with poste-

dominance can cause peripheral microscopic

can unburden the immune system and enable

rior tibial tendon dysfunction (PTTD). When I

vasospasm, which, not surprisingly, is how

us to use therapies that are not suppressive in

asked her if her foot always collapsed this way,

tendons receive blood flow. Impaired sleep may

nature, but can support the body’s ability to heal

she said she didn’t believe so but thought it

also be a result of this same issue. Deep sleep

and repair.

happened about a year ago. She came in with

is essential for the body’s pathways of repair,

a bag of 8 orthotic devices, none of which had

detoxification, replacement and replenishment.

ministered immediately was a casting for a new

a medial flange or addressed the collapse ade-

With sleep issues, the immune system strug-

pair of orthotics with a high medial flange to

quately. She also exhibited an antalgic gait with

gles to repair and detoxify injured tissues. To

control some of the PTTD and first ray cut-outs

a pelvic tilt to the left. Off weight bearing there

examine these possibilities, I ordered an adrenal

to stop as many of the effects of a compensated

were the following bilateral findings: functional

stress evaluation and neurotransmitter assay.

functional hallux limitus as we could.

hallux limitus, rearfoot varus, forefoot varus,

Gas and bloating after eating can be suggestive

hammertoes, dorsal eburnation of the 1 meta-

of diminished digestive enzyme secretions or,

and the orthotics were in. Most surprising to

tarsal head, and diminished muscle power of

more commonly, dysbiosis. This is a critical

start was the MRI result. It was positive for two

the flexor hallucis longus and peroneal muscles.

Biomechanics were quite interesting. I had

st

Treatment Begins: The only “treatment” ad-

The patient returned when all test results

issue. If the numbers of active healthy bac-

split tears - one just proximal to its navicular

Diet, Sleep, Tests: Here is where the

teria are low and possibly outnumbered by

attachment and another one just proximal to the

functional medicine approach kicks in. It is my

pathogens, the immune system will not be

area that was previously repaired at the ankle

job to discover why this patient did not respond

fed properly. It is the fermentation of complex

level. There was fibrosis and scarring at the sur-

to conventional therapies and failed a surgical

carbohydrates by the friendly gut bacteria

gical site with suspected soft tissue adhesions.

procedure. First, I ordered an MRI to look at the

that deliver short chain fatty acids to the gut

This can easily explain the medial collapse and

current state of pathology. I then needed to look

lymphoid cells for food. This can cycle back to a

PTTD syndrome. Her adrenal test came back

at her diet. Here is where an enormous number

diet that is high in refined carbs and is delivered

with severely elevated morning cortisol levels

of contributors to chronic inflammation can

to pathogens as monosaccharides for immediate

(the diurnal rhythm is normally highest in the

be discovered and rectified. Too many people

consumption. It also has etiology in slow diges-

morning, but this was off the chart) as well as a

consume foods haphazardly with consistent

tion, over-consumption of food and elevations

dip to low levels around 6PM and again an el-

consumption of refined foods and chemical ad-

in stress hormones. This was addressed with

evation to high levels in the evening. We would

ditives. Since the largest number of antigens are

a CDSA to look for dysbiosis and pathogen

expect to see the levels gradually decrease over

presented to the immune system through the

identification. Finally, I ordered an oxidative

the course of the day. Her DHEA levels were in

gut (which is why nearly 75% of the immune

stress blood test to see how well her body was

the age-appropriate level. Her neurotransmitter

system resides there), it is important to see what

handling toxins and free radicals.

assay revealed elevated glutamate and epineph-

patients are consuming. She was told to keep a

All of these particular tests were

rine levels as well as low serotonin. The eleva-

7-day diet journal and then send it to me. We

important with this particular patient based

tion in epinephrine is associated with microvas-

also know that patients who suffer anxiety and

on her chronic pathology and the symptoms

cular spasm. Elevated glutamate can cause sleep

digestive problems usually suffer from adrenal

she reported in her review of systems. Without

disturbances, high reactivity to stress, hyperten-

and neurotransmitter imbalances. Elevations in

discovering these answers, treatment would be a

sion and restless leg syndrome, among others.
Continued on page 25
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“With the appropriate detective work, we can obtain answers
that can help us identify underlying mechanisms that, once
corrected, can unburden the immune system and enable us
to use therapies that are not suppressive in nature, but can
support the body’s ability to heal and repair.”
Low serotonin also leads to sleep difficulties,

fication, repair, replacement and replenishment

caffeine is dehydrating) and add an addition-

anxiety and carb cravings. The CDSA was posi-

require protein and fat and not much carbohy-

al glass of water daily for the first week, an

tive for dysbiosis. Levels of healthy gut bacteria

drate, and they occur predominantly while we

additional 2 glasses the second week, etc. until

were low, pathogens were not. Her oxidative

sleep, dinner is a protein and fat meal. No carbs

she was up to at least 8 glasses a day. This is

stress test showed low levels of glutathione (an

are allowed since the body at rest does not need

done because a body compensated to low water

important and profound antioxidant system

energy producing carbs. In the morning, the

intake will not use much of it and the patient

in the human body) and high levels of lipid

patient wakes up protein and fat deficient since

winds up running to the bathroom too often if

peroxides (cellular breakdown products caused

it was used during sleep. Consuming carbs in

the increase in water is too fast. Interestingly,

by reactive oxygen species and free radicals).

the morning also causes the parasites to thrive

as they begin to consume more water, they find

Finally, her diet journal revealed more than

since the consumption of unneeded sugars

that they are now frequently thirsty as the body

60% of her diet consumption was carbohydrate

slows digestion to slow assimilation ahead of

asks for more of what it needs. She refused to

(all refined, no complex carbs), and 80% of her

the more needed protein and fat. Therefore,

give up her wine at dinner. The orthotics were

protein intake was in the form of red meat. Most

breakfast is also just protein and fat. The only

fitted, and the break-in process was explained.

notably, she consumed only 1-2 glasses of water

change I recommended was to minimize red

daily. The rest of her liquid intake was 3 cups of

meats since they are high in Omega-6 fatty

office 4 weeks after beginning the protocol and

caffeinated coffee daily and 2 glasses of wine at

acids and in excess can feed the pathway of

reported some improvement in sleep, anxiety

dinner. Patients like this are usually not thirsty

chronic inflammation. During lunchtime, we

and digestion. She had also lost 9 pounds. She

because the body is compensated to function on

allow the patient to eat carbohydrates with one

was able to wear the orthotic without discom-

low water intake. Lack of thirst is usually a sign

huge exception. No refined carbohydrates may

fort, but the PT pain persisted. She was seen

of dehydration.

be eaten. The consumption and fermentation of

again 8 weeks into the protocol and reported

complex carbs adds fuel to the immune system

more improvement in sleep, anxiety, digestion,

rect these issues. The adrenal issue was treated

in the form of short chain fatty acids. Finally,

no more mid-day fatigue and her restless leg

with calminative herbs and phosphatidyl serine.

I had her switch to decaf coffee slowly (since

symptoms were also much less frequent. At this

Needless to say, the first order was to cor-

Weekly Prolotherapy: She returned to the

The neurotransmitter issue was treated with

point it seemed obvious that the body was work-

targeted amino acid therapy where precursors to

ing much more efficiently. It is at this time that

neurotransmitters are used in conjunction with

my attention turned to the area of chief com-

supportive vitamins and nutrients that enhance

plaint. I began weekly injections of prolotherapy.

detoxification and elimination. The oxidative

Prolotherapy is designed to cause mild cellular

stress was treated with a comprehensive anti-

irritation and/or disruption with “proliferants”

oxidant formula and liposomal glutathione. She

that stimulate the need for cellular repair. It is

was also placed on potent probiotics to deal with

a way of changing the signal to a more acute

the dysbiosis.

problem, so the immune system stops protecting

As for her diet, I have had great success

the unhealed tissue with chronic inflammation.

with what I call a metabolic reset diet (usually

Performed under ultra-sound guidance, the

for 6-8 weeks) where we simply follow the

solution is injected around the split tears. The

natural diurnal needs of the body. Since detoxi-

iStockphoto.com #511022180

end result is the migration of fibroblasts to the
Continued on page 26
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area which ultimately begin the repair process
of the tendon. This was repeated 6 weeks in a
row at both split tears. At that point, the patient
was told to come back in one month to see how
well the protocol was working.
When she returned, she reported about
a 50% overall reduction in pain. I told her she
could begin eating carbs any time of day, but
no refined carbs were allowed. She was happy
because her HbA1C tested at 5.6, down from

“Prolotherapy is
designed to cause mild
cellular irritation and/
or disruption with
“proliferants” that
stimulate the need for
cellular repair. ”

orthotics, she does not feel as good but is happy
wearing them since they help so much. I discharged her at this visit with an open invitation
to return if anything worsened.

In Conclusion
With this approach, I was able to assist a patient
with a 12-year history of chronic pain and return
her to functional in 7 months. My practice has
grown as a chronic pain practice since most

6.4 and she had lost 17 pounds overall. She

of my patients have made good faith efforts at

was pleased. I wanted more for her. I gave her

healing through traditional medical approaches

2 options. One was to do another round of

to see that she had a more natural gait and had

yet failed to heal. Most come to functional med-

prolotherapy, or I could perform an amniotic

lost more weight. She was feeling a lot better in

icine as a last resort. I find it a very gratifying

allograft injection which is derived from a

her body. As for the PT tendon, she stated that

way to practice even though many of my pa-

multi-potent tissue matrix containing cytokines,

she felt about 80% improvement overall. The

tients are very challenging because of the years

growth factors, fibrinogen, collagen, hyaluronic

pain intensity was 2/10 and was not consistent.

of pain and compensation.

acid and messenger RNA. This promotes heal-

She feels it at the end of the day after being

ing of the involved tissues. In my experience, it

on her feet. She did admit, however, that her

works best with a CAM walker to minimize any

knees continue to hurt although not as intense

stresses on the injured tissue. She opted for the

as before and her hands were also less painful,

allograft but told me could not and would not

but still stiff and somewhat weak. I told her she

wear the boot consistently because it hurts her

could stop taking the adrenal/neurotransmitter

back. I reiterated my feelings about it but agreed

support at that visit.

to the allograft injection since she was a fully
informed patient.

She returned to the office mid-January
2021. She still reported occasional PT pain, but

Post Allograft Injection: She returned 4
weeks post-allograft injection. It was wonderful

it is now infrequent and mild compared to what

Robert Kornfeld, DPM, a holistic podiatry pioneer, is board certified in Integrative Medicine by
the American Association of Integrative Medicine
(AAIM), the American Board of Alternative
Medicine, and the American Alternative Medical
Association. He is a Diplomate of the College of
Physicians – AAIM. His practice, the Chronic
Foot Pain Center, is in Port Washington, New
York.

she started with. She admits that without the

EDITOR’S NOTE: LEARN MORE ABOUT PROLOTHERAPY

26

3.21

Authors of a recent systematic review and

lotherapy for knee osteoarthritis, chronic

meta-analysis concluded that: “Dextrose

patellar tendinopathy, Achilles tendinosis,

prolotherapy is more effective in the

plantar fasciitis, as well as temporoman-

treatment of chronic pain compared to

dibular joint, low back pain, and tennis

saline injection or exercise. Its effect was

elbow.

comparable to that of platelet-rich plasma

Source: Bae G, Kim S, Lee S, Lee WY,

or steroid injection.” Their analysis includ-

Lim Y. Prolotherapy for the patients with

ed 10 studies involving 750 patients who

chronic musculoskeletal pain: systematic

reported significantly reduced pain scores

review and meta-analysis. Anesth Pain

6 months to 1 year after dextrose pro-

Med. 2021;16(1):81-95.
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BIOMECHANICS BASICS

The Challenges of Shifting Plantar Pressure
By Danielle Torp, MS, ATC; Luke
Donovan, PhD, ATC; Abbey Thomas,
PhD, ATC

Center of pressure is a critical
biomechanical measure of
human postural control and
gait, particularly in chronic
ankle instability. Evidence
from biofeedback studies
reveals COP may be modified
to improve gait and functional
movement.
Center of pressure (COP), and its response to
activity within the sensorimotor system, is an
oft-reported biomechanical measure of balance
and gait. COP represents the location on the
support surface where the pressure from the
soles of the feet would be applied if that pressure were concentrated in a single spot.1 COP
shifts in response to perturbations in balance
and activity within the neuromuscular control
system making it an important indicator of
sensorimotor impairments.
Impaired COP, specifically relating to
its trajectory and velocity of excursion, are
frequently studied and reported in patients with

aberrant biomechanical profile has also been
demonstrated during walking5 and jogging.6 A
laterally shifted COP places the foot and ankle
in a position where it may be readily inverted,

Current Options for Shifting
Plantar Pressure
Current research supports gait training and use
of biofeedback devices as a means of changing

chronic ankle instability (CAI) among other neu-

which is problematic considering that excessive

romusculoskeletal conditions. CAI is a condition

ankle inversion is a risk factor for the recurrent

Gait Training: Feger and Hertel7 developed

estimated to affect upwards of 75% of individu-

injuries sustained by individuals with CAI. This

a gait training device to encourage a medial shift

als with a history of lateral ankle sprain (LAS).2

foot position is depicted in Figure 1 repre-

in plantar pressure during treadmill walking.

CAI is characterized by recurrent episodes of

senting plantar pressure during walking from

The device consists of two tracks that run paral-

giving way continuing at least 1 year after the

which COP is derived. Further complicating

lel to the treadmill belt. The tracks are centrally

initial LAS. Patients with CAI experience dorsi-

the problem of a laterally deviated COP is the

3

flexion range of motion, ankle strength, balance
and neuromuscular control impairments as well
as aberrant gait biomechanics. Unfortunately,
these symptoms perpetuate a continuum of dysfunction that results in repetitive ankle sprains.

impaired neuromuscular activation of the ankle
evertor muscles in patients with CAI, hindering
their ability to protect against ankle inversion.
Fortunately, COP trajectory may be modifiable,

plantar pressure in patients with CAI.

positioned between the individual’s legs at a
height within the distal 1/3 of the individual’s
shank. Elastic bands secured to the device’s
tracks are wrapped around the individual’s
lower leg. The elastic bands applied a medially
directed force to the distal shank throughout the

representing an avenue through which clinicians

gait cycle. A single, 30s walking trial with this

patients with CAI is an increased anterolateral

can break the continuum of dysfunction associ-

gait training device decreased lateral plantar

COP during single-limb static balance. This

ated with CAI.

pressure and shifted the COP gait line medially

A commonly reported COP deviation in
4

Continued on page 30
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during stance. Notably, this device concurrent-

surface of the foot and had participants walk on

forward lunges without feedback and with

ly increased peroneus longus muscle activity,

a treadmill facing a wall so they could see the

each of the aforementioned auditory or visual

which may have allowed for greater ankle

trajectory of the laser pointer on the wall as they

biofeedback devices. The auditory biofeedback

eversion and the reduction in lateral plantar

walked. Using this setup, laser orientation cor-

produced the following changes in plantar

pressure.

responds to plantar pressure location, such that

pressure: 1) yielded a posteromedial shift in

if a participant rotated the laser laterally that

COP during eyes open and eyes closed balance;

Auditory biofeedback can be provided by a

would equate to greater plantar pressure under

2) increased lateral plantar pressure during

device placed in the individual’s shoe. The

the lateral column of the foot.10 We applied a

step-down, suggestive of a closed-pack position

device can then be set to provide an audible

piece of tape vertically to the wall and instructed

at initial contact to increase stability; and 3)

cue when too much pressure is applied to a

our participants to walk so the vertical laser line

decreased lateral forefoot pressure-time integral

sensor. Donovan et al first tested this concept

was aligned with the tape. They were further

during forward lunges.11 Visual biofeedback also

using a custom-made auditory biofeedback

instructed not to let the laser deviate left, right,

changed plantar pressure. Specifically, visual

device during a single, 30s walking trial while

or rotate. Using these instructions for a single,

biofeedback produced a posteromedial shift in

participants tried to walk in a manner that did

30s bout of walking, participants successfully

COP during eyes open balance and increased

not cause the device to make noise. Participants

decreased lateral plantar pressure and shifted

lateral peak pressure and pressure time integral

successfully decreased lateral plantar pressure

the COP gait line medially.9

during lateral hopping.11 The increased lateral

Gait Training with Auditory Biofeedback:

8

while concurrently increasing peroneus longus
muscle activity.
Gait Training with Visual Biofeedback: Our

Functional Tasks with Biofeedback: Ex-

pressure during hopping resulted in the previ-

panding on the auditory and visual biofeedback

ously described closed-pack position believed to

studies during walking, we recently examined

increase stability and limit LAS risk.

laboratory group has recently developed a visual

the ability of these devices to change plantar

Collectively, these studies confirm that

biofeedback device that can decrease lateral

pressure during functional task performance.

plantar pressure is modifiable in patients with

plantar pressure during treadmill walking.9 We

Participants randomly completed single-leg

CAI during a variety of daily and functional

secured a cross-line laser pointer to the dorsal

static balance, step-downs, lateral hops, and

tasks. Unfortunately, there are a number of

11

Continued on page 32

Co-Polymer,
Now Available in 12 Colors

J-Cast, Premium Fiberglass
Casting Tape at Economical Prices

JMS Cotton Stockinettes,
Available in 1”, 2”, 3”, 4” & 5”

Call for Sale Pricing, Sale Ends April 30th, 2021

For more information
call 800-342-2602
or visit us at jmsplastics.com!

30

3.21

For more information
call 800-342-2602
or visit us at jmsplastics.com!

lermagazine.com

Continued from page 30

challenges that face clinicians in attempting to change plantar pressure to
reduce recurrent LAS in those with CAI.

Challenges of Changing Plantar Pressure
Although the previously mentioned studies appear promising and report

MAKE AN
IMPACT!

similar patterns in altering plantar pressure, their prolonged effects in patients with CAI or use in other patient populations have yet to be explored.
Clinicians seeking to adjust foot position, plantar pressure, or biomechanics have often relied on the use of orthotics.12 Conceptually, orthotics can
be used to place the foot in a subtalar neutral position thus “placing the
ligaments in a more optimal position to allow joint mechanoreceptors to
detect abnormal motion.”13 Orthotics have also been ascribed with the
ability to reduce range of motion at the ankle, improve tactile sensation,
and reduce muscular strain around the ankle making them an ideal can-
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didate to improve biomechanical function.14 Moreover, patient compliance
is easily achieved with this intervention compared to other more hands-on
approaches. However, there is a lack of consensus about their efficacy in
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changing plantar pressure or COP.
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phase and potentially alter proximal joint biomechanics. In an attempt to
neutralize the foot and centralize the COP trajectory, clinicians will add a
For example, a supinated or inverted foot at initial contact will produce
a laterally deviated COP and increased lateral plantar pressures during
stance;15 thereby, a lateral wedge would be inserted to force a neutral foot
during the loading phase thus medially shifting COP and reducing lateral
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This excessive motion will alter the COP trajectory throughout the stance

medial or lateral wedge to the orthotic depending on the accessory motion.
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A common biomechanical risk factor for many lower extremity
injuries is excessive pronation or supination during initial phases of stance.

plantar pressure. However, research shows an individual’s response while
wearing orthotics is variable and inconsistent.16 Some researchers found
adding a lateral wedge can shift COP medially and increase medial plantar
pressures,17 while other studies reported a lateral wedge had the opposite
effect and increased lateral plantar pressure and laterally shifted COP.18
Although the link between orthotics and shifting COP does not appear to be linear, it is important to understand a majority of the aforementioned research focuses on either a healthy population, individuals with
diabetes mellitus, or those with flat feet. A smaller portion of this research
has focused on patients with overuse injuries, suggesting orthotics may
improve patient-reported symptoms.12 The short-term improvements in
subjective symptoms reported by patients using orthotics occurs without
any significant changes in dysfunctional biomechanics and only in a slight
majority of patients. The remaining patients (~40%) complained of new
or worsening symptoms from orthotics use. Ultimately, the challenges
with using orthotics as a means to shift plantar pressure and COP are the
inconsistent findings, lack of understanding which patients will respond
positively, and the specific use in patients with ankle sprains.

Limitations of Current Evidence
As previously mentioned, a major limitation to this current body of evi-
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Figure 2. COP gait line data. The solid green line represents average COP
gait line trajectory from initial contact through toe-off of the stance phase. The
shaded green region represents deviation from average. Clinicians could expect
individuals to respond to an intervention by walking with a COP gait line somewhere in the shaded region, but not necessarily along the solid line.
dence is the investigation into an injured, athletic population. The inconsistent observations made were in healthy adults and it is unknown how
COP of pathological populations would respond to the use of orthotics.
Another major limitation is our current methods for defining, examining, and extracting the COP during gait. Some research has condensed
COP to a few discrete data points creating a ‘gait line,’ while others
reduce the average COP into a ‘trajectory.’ Both of these methods require
the extraction of data along the x- and y-axes of motion. Rarely do
researchers examine the real-time, fluctuating journey of the COP during
stance. While there is evidence to suggest COP is capable of changing
when targeted with gait training and orthotics, there is a lack of patterned
effect and predictable response (Figure 2). Perhaps the deductive analysis
of measuring COP is hindering researcher’s understanding of the true
path and changes occurring during interventions.

Future Directions
Although there is evidence that highlights the connection between COP
and neuromechanical conditions such as CAI, more research is warranted prior to establishing best-practice guidelines for evaluating and
altering COP. First, the underlying mechanism(s) of COP impairments
Continued on page 35
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remains unclear. Elucidating the cause of

lotte, North Carolina. Donovan’s research efforts

patients with chronic ankle instability. Gait

altered COP will enhance the ability to develop

work towards improving function and quality

Posture. 2016;44:29-36.

intervention techniques that target the specific

of life over the long term in patients with lower

mechanism rather than the outcome. Next, the

extremity joint injury through novel and clinically

onset of impaired COP is often surmised to be

accessible rehabilitation paradigms.

a consequence of the original injury rather than
a predisposition to the index injury. In reality,
there are limited prospective studies with COP
as a primary outcome to truly delineate whether
a shift in COP is a risk factor or consequence
of injury. Finally, centralizing COP position
through biofeedback-based interventions does
improve perceived function in patients with
CAI; however, these studies did not measure
re-injury rates and the follow-up periods
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Falls in People with Multiple Sclerosis, Part I: Risk
Identification, Intervention, and Future Directions
By Susan Coote, PhD; Laura Comber,
PhD; Gillian Quinn, PhD; Carme
Santoyo-Medina, MSc; Alon Kalron,
PhD, PT; Hilary Gunn, PhD
Falls are highly prevalent in people with
multiple sclerosis (MS) and result in a range
of negative consequences, such as injury, activity curtailment, reduced quality of life, and
increased need for care and time off work.
This narrative review aims to summarize key
literature and to discuss future work needed
in the area of fall prevention for people with
MS. The incidence of falls in people with MS
is estimated to be more than 50%, similar to
that in adults older than 80 years. The consequences of falls are considerable because rate
of injury is high, and fear of falling and low
self-efficacy are significant problems that lead
to activity curtailment. A wide range of physiological, personal, and environmental factors
have been highlighted as potential risk factors
and predictors of falls. Falls are individual

iStockphoto.com #864308430

and multifactorial, and, hence, approaches to
interventions will likely need to adopt a multifactorial approach. However, the literature

consider implementation from the outset.

of the Special Interest Group on Mobility of

to date has largely focused on exercise-based

Int J MS Care. 2020;22:247-255.

Rehabilitation in Multiple Sclerosis (RIMS,

interventions, with newer, more comprehen-

The incidence of falls in people with

the European network for best practice and

sive interventions that use both education and

multiple sclerosis (MS) is high, and the conse-

research in MS) and aims to summarize the

exercise showing promising results. Several

quences of falls are far-reaching for both the

key literature in the area and to identify gaps

gaps in knowledge of falls in MS remain, in

person and the health care system. This im-

in knowledge, challenges, and ways forward.

particular the lack of standardized defini-

portant topic has received increasing attention

tions and outcome measures, to enable data

as researchers and health care professionals

Incidence of Falls

pooling and comparison. Moving forward, the

aim to identify the risk factors, context, and

Falls are common in people with MS, with

involvement of people with MS in the design

consequences and to use these data to develop

a large international data set demonstrating

and evaluation of programs is essential, as are

theory-based interventions. This narrative re-

that 56% fall at least once within a 3-month

approaches to intervention development that

view and position paper is written by members

period, with 37% of individuals categorized as

Editor’s Note: This article, which is in 2 parts, appears with permission from the Consortium of Multiple Sclerosis Centers; references have been deleted for brevity, but
can be found with the original article at the URL below. Part II will appear next month. The original article, “Falls in People with Multiple Sclerosis: Risk Identification, Intervention, and Future Directions,” by the same authors, appeared in the International Journal of MS Care. 2020;22:247-255, available at https://meridian.allenpress.com/
ijmsc/article/22/6/247/443994/Falls-in-People-with-Multiple-SclerosisRisk. LER is pleased to partner with the CMSC to bring this important information to our readers.
Continued on page 39
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“Injurious falls contribute to the high socioeconomic cost
associated with MS as a result of increased health care use
and decreased labor force productivity. ”
frequent fallers. Notably, people with MS fall

recall is used is confirmed by Nilsagård et al,

people with MS are common, with rates of 0.18

more frequently, are more likely to experience

who found that using retrospective recall, 34%

to 0.23 per person per year. Most fall-related

injurious falls, and have different fall circum-

were fallers, but using prospective diaries, 63%

injuries are relatively minor, for example,

stances compared with their healthy peers.

were. This consistent underestimation of num-

sprains and contusions; however, the risk of

Over a 6-month study period, 71% of people

ber of falls when using retrospective recall led

serious injury is pervasive, with head injuries

with MS reported falling versus 41% of healthy

to recommendations that fall data be collected

and fractures also reported by people with

controls, with the MS group more likely to

prospectively using diary-based methods.

MS who have fallen. A threefold higher risk of

attribute their falls to tripping and distraction.

However, the poor correlation between diary

hip fracture than age- and sex-matched peers,

Fall rates in people with MS are similar to

and electronic fall logging with a button push

with greater risk in those prescribed corticoste-

those in community-dwelling stroke survivors

suggests that a truly objective method of fall

roids in the previous 6 months, was reported

(55%), adults older than 80 years (50%), and

recording is required to advance this field.

in a population-based cohort. Injurious falls

people with Parkinson disease (46%).

The definition of a faller is inconsistent in

contribute to the high socioeconomic cost asso-

Interestingly, there is a nonlinear asso-

MS fall research. The number of falls needed

ciated with MS as a result of increased health

ciation between falls and level of neurologic

to classify a person with MS as a faller range

care use and decreased labor force productivity.

disability, with peaks in fall incidence occurring

from one or more falls, to two or more falls,

These high rates of injurious falls (42%-58%)

at Expanded Disability Status Scale (EDSS)

to three or more falls. Likewise, a wide range

are much greater than rates of 23% to 30%

scores 4.0 and 6.0, with the highest rate of

of fall definitions are used, including “unex-

seen in the elderly, and after stroke, where

recurrent falls occurring in those who do not

pected event that results in the person ending

rates of 10% have been reported.

yet use a mobility device. Falls are not limited

up on the ground, floor, or any lower surface;”

The psychological impact of falls presents

to people with MS who are ambulatory, and

“unintentionally coming to the ground or other

predominantly as a high level of fear of falling

although there is less research evaluating falls

lower level and other than as a consequence

and associated activity modification in both

in people with more advanced MS, studies

of sustaining a violent blow, loss of conscious-

those who have and those who have not expe-

show that wheelchair and scooter users also

ness, or sudden onset of paralysis as in stroke

rienced an actual fall. Fear of falling has multi-

have a high incidence of falls (75%). People

or epileptic seizure;” or “any unexpected loss

ple definitions that reflect a multidimensional

with progressive MS have a higher incidence of

of balance that resulted in whole body contact

construct with physiological, cognitive, and

falls,1 and falls have been proposed as a critical

with the ground.” Some studies fail to define a

behavioral components. Based on a cross-sec-

incident that signifies a worsening of symp-

fall. This heterogeneity in both fall definition

tional study, people with MS with elevated

toms that requires clinical attention. Those

and classification limits comparison between

fear of falling are less likely to participate in

restricting their activity and avoiding risky

studies and data pooling. One potential way to

leisure-time physical activities. This behavior

behaviors may have a lower fall rate, but this

overcome these discrepancies in faller classi-

might be explained as a protective mecha-

practice is not without consequences and is not

fications used is to report fall data as fall rate

nism. However, this protective response may

a solution to fall prevention.

per person year. Fall rate per person-year can

result in some people with MS curtailing their

be calculated using the following formula: [fall

activities inappropriately, resulting in further

prevalence and incidence of falls is the way in

rate = (total number of falls/total number of

deconditioning and adversely affecting physical

which fall data are collected. There is a notable

person-days [all participants]) × 365].

function and independence. This adverse

A key consideration regarding the

underestimation of number of falls by people

response should be avoided, especially due to

with MS. Dibble et al found that 6-month

Consequences of Falls

recall was 17% accurate, and 63% of respond-

Falls can have significant physical, social, and

benefits of regular physical activity for people

ers underestimated the number of falls they

psychological consequences for the individual.

with MS. Most concerning is that studies have

had. This underestimation when retrospective

In terms of physical impact, injurious falls in

consistently found that fallers have lower quali-

the growing body of evidence highlighting the

Continued on page 41
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ty of life than nonfallers. Lower quality of life

prospective cohort studies in which reduced

cognitive impairment, spasticity, and urinary

is associated with higher socioeconomic costs

lower-limb strength, reactive stepping,18

incontinence, although, again, the relationship

and contributes significantly to the intangible

and dual-task ability were identified as risk

may not be linear in nature. Similar to the

costs and burden for the person with MS

factors for falls. Worth noting, although visual

literature in elderly populations, medications,

related to issues around self-care, pain, anxiety,

problems are often one of the first symptoms

in terms of quantity and class, are associated

and depression. Nilsagård et al qualitatively

noticed by people with MS and good vision

with higher fall rates in most studies pub-

explored the context and impact of accidental

is essential for maintaining balance control,

lished on this topic. During the past decade, a

falls in people with MS, with participants

testing of known visual risk factors in other

variety of disease-modifying drugs have been

describing falls as limiting, restricting, and

groups (such as edge contrast sensitivity) is not

introduced in MS. The challenge is to examine

embarrassing.

considered a predictor of falls in people with

whether immunomodulatory drugs differ when

MS. It is possible that other aspects of vision

examining falls in the MS community. This

could be an issue for people with MS, but

issue was partly addressed by Comber et al,

most risk factor studies in MS to date have not

who investigated the effect of medication use

Understanding the factors associated with and

included specific visual tests. Nevertheless, vi-

on falls in MS. They reported increased odds of

predictive of falls can assist in the development

sual function is integrated into the EDSS score

being a faller for participants taking medi-

of interventions and also identify those in need

and traditional balance tests such as the Berg

cations categorized as genitourinary and sex

of treatment. There are many varied fall risk

Balance Scale and the Physiological Profile

hormones or centrally acting muscle relaxant

factors highlighted in the literature, confirming

Assessment (PPA). A prospective study with

medications.

the complexity and individual nature of fall

100 participants found that not having a visual

prevention. Broadly, fall risk can be considered

problem (via self-report) was associated with

associated with and predictive of falls, reduced

in terms of physiological, personal, and behav-

a greater fall risk. This finding may indicate

balance confidence and reduced fall self-ef-

ioral risk factors.

that those with visual problems are inherently

ficacy have been shown to be predictive of

more cautious and have a resulting lower risk

future falls in people with MS, with concerns

of falls.

about falling being associated with changes

Factors Associated with and
Predictive of Falls

The most frequently reported physiological risk is impaired balance. Two meta-analyses
that considered data from cross-sectional and

Although balance is impaired in MS fall-

When considering personal factors

in postural control in fallers. Other personal

prospective studies confirmed that balance is a

ers, a recent review found that clinical balance

factors that have also been highlighted as

risk factor for falls. In addition, other indicators

measures in isolation are poor at identifying

contributing factors for falls in MS are unre-

of reduced postural control, such as reduced

future fallers. This finding suggests that other

alistic appraisal of ability, poor organization/

walking speed, increased static postural sway

factors are also important when identifying

planning of activities, adjustment/ replacement

while standing, and the use of a mobility aid,

those at risk of falling and when designing

of activities, and emotional adaption through

were also identified as fall risk factors in those

treatments for preventing falls. Other MS

awareness and acceptance of limitations.

reviews. These findings are accompanied by

symptoms related to falls include fatigue,

Gunn et al examined physiological risk and

ABOUT THE CONSORTIUM
OF MS CENTERS
The mission of the CMSC is to develop and sustain successful
models of care to address the disease spectrum of multiple
sclerosis (MS). The group seeks to stimulate and facilitate
research in the field of MS and develop mechanisms with which
to share information and knowledge among MS practitioners and
all those affected by MS. To learn more, visit mscare.org.
Continued on page 42
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Continued from page 41

perceived risk in 416 people with MS and
found that approximately 50% of individuals
had disparities between their physiological risk
(using the PPA) and perceptual risk (using the
Falls Efficacy Scale [international]) of falls,
with most having a perceived risk greater than
their physiological risk. It is hypothesized that
those with excessive perceptual risk may be
at increased likelihood of fear of falling and

“A recent review found
that clinical balance
measures in isolation
are poor at identifying
future fallers. ”

associated activity curtailment, whereas those
with excessive physiological risk may engage
in risk-taking behaviors through an unrealistic
appraisal of ability.
Understanding the environmental context
of falls will improve management of falls in
MS. Studies suggest that falls most often occur

one-third of falls were associated with feeling
fatigued and/or loss of balance, with tripping,
legs giving way, and being distracted each
accounting for 10% of falls.
Although cognitive impairment in isolation has been identified as an independent
risk, difficulty with dual tasking has also been
shown to be associated with falls in people
with MS. Those who prioritize cognitive tasks
over walking are at greater risk of falling,64

occur during transfers for wheelchair users.
An additional method to uncover risk factors for falls in MS is to ask individuals what
they attribute their falls to. According to Matsuda et al, people with MS attribute their falls

which similarly has been found in other populations, resulting in strategies such as balance
first or slow down and concentrate.
The proliferation of factors associated
with and predictive of falling has led to several
authors investigating multivariate risk predic-

inside the home, in the morning or afternoon,

to trips/slips, fatigue, failing to use an assistive

and during general mobility without the execu-

device when needed, rushing, and not paying

identify those at future risk of falls, and hence

tion of any other specific task. It is likely that

attention. Similarly, Peterson et al found that

treatment. Models included simple clinical

the circumstances associated with falls differ

poor balance, lower-extremity malfunction, and

variables such as the EDSS score, Ashworth

among those who are ambulant or wheelchair

use of assistive devices were the leading causes

score, and fine motor control assessed using

users, with one study suggesting that most falls

of falls. More recently, Gunn et al reported that

the Nine-Hole Peg Test. Some of these models

LER_Feb2021.indd 2

42

3.21

lermagazine.com

tion models using prospective study designs to

1/4/2021 4:19:54 PM

require instrumented tools such as gait analysis
devices, strength assessment using the Biodex
Multipoint System, and the PPA. Regarding
clinical utility, these fall risk prediction models
have varying levels of sensitivity (69%-71%)
and specificity (70%-88%), with 80% sensitivity regarded as an important cutoff level for
fall screening tools. Only two studies included
the area under the receiver operating characteristic curve, reporting values of 0.7119 and
0.73,16 suggesting moderate and acceptable
levels of discriminative ability because the
values are greater than 0.7. Despite these many

“Studies suggest that
falls most often occur
inside the home, in the
morning or afternoon,
and during general
mobility without the
execution of any other
specific task.”

falls by simply asking about fall history. A fall
in the past year was the best predictor of falls
or injurious falls in the following 6 months.

sponding measures of clinical utility.
Mazumder et al identified contextual
differences in falls between middle-aged people
with MS and controls. The authors found that
healthy adults most often fall outdoors, whereas
people with MS showed a higher rate of indoor
falls. In addition, healthy adults were more
likely to report falls due to a slippery surface,
whereas people with MS were more likely to report falls due to a distraction or tripping, fatigue,
or excess heat. This finding suggests that when
fall prevention programs for people with MS are

well-designed multivariable studies, Cameron
et al advocate identifying those at risk of future

measures, although they did not report corre-

designed the unique risk factors for falling in
es associated with this) and 2) people with MS
with memory deficits might not report accurately. Asking a simple question also relates

However, limitations of this approach are that

to the recent emphasis on patient-reported

1) predicting future falls based on previous falls

outcomes, with a previous study demonstrating

requires the person to fall at least once (and,

that self-report measures have higher levels of

therefore, experience the negative consequenc-

discriminative ability than performance-based

lermagazine.com

this cohort need to be addressed.
Part II of this article will include a discussion
of Treatment, Gaps in Knowledge, Challenges,
and Conclusions and Way Forward. Part II will
appear next month.
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WOUND CARE UPDATE

Surgical Site Dehiscence in the Foot:
Risk Factors and Prevention
By Windy Cole, DPM, CWSP
Surgical site dehiscence is one of the most
commonly reported complications seen post-operatively. Surgical wound dehiscence (SWD)
is defined as the separation of the margins of
a closed surgical incision that has been made
in skin, with or without exposure or protrusion of underlying tissue, organs, or implants.1
In essence, a wound dehiscence is a result of
breakdown of the surgical site. Defined as either
partial, with only the superficial layers of tissue
exposed, or complete, with all wound layers separated. Since the inherent durability of a newly
formed skin incision is essentially zero, the skin
edges are typically coapted with some form of
temporary closure such as sutures or staples. At
one week after the surgery, the tensile strength
across an incision is only 3% of that of uninterrupted skin. This figure increases to 20% by
the third week when remodeling begins and to
80% after three months.2 Skin fixation allows
for the disrupted tissue to heal and reestablish
structural and functional integrity during this
time period. It is most common to see a dehiscence occur within 4 to 14 days after surgery. It

Figure 1. Patient presents with non-healing wound of right second toe.

2

has been well-established that SWD contributes

influence the rate of SWD, with men experi-

Despite increases in knowledge relative to

encing a higher higher rate of dehiscence than

the process of wound healing, SWD is still a

women.4 Patient behaviors can also contribute to

major contributing factor to increased hospital

the occurrence of SWD. Patients who smoke or

stays, prolonged healing, and re-operation rates

abuse alcohol have a higher rate of SWD.4 Local

which result in higher healthcare costs and

stress to the wound site as seen with strenuous

resource utilization. Patients are inconvenienced

A variety of factors can increase a pa-

exercise, heavy lifting, and ambulation can also

and quality of life is also disrupted due to delays

tient’s risk for developing a post-op dehiscence.

play a role in SWD development. Poor surgical

in return to employment, limitations in activities

Patients 65 years or older have an increased risk

technique, surgeon experience, emergency sur-

of daily living, and social isolation. Given the

of developing a wound dehiscence due to the

gical procedures, prolonged OR time, over-tight-

compromised tissue repair mechanisms seen

ening of sutures, or inappropriate fixation can-

in aging skin.4 Patients who are malnourished

not be overlooked.4 Infection is one of the largest

or have weakened immune systems due to

factors contributing in SWD.4 Many foot and

chronic disease states such as diabetes, AIDs,

ankle amputations are a direct result of severe

renal disease, PAD, obesity, hypertension and

infection or necrosis. It only stands to reason

cancer are at increased risks for complication in

that these patients would be at an increased risk

wound healing.4 Gender also has been shown to

for developing post-amputation SWD.

to increased patient morbidity and mortality as
well as overall increases in health care costs.3
Prolonged clinical courses have been associated
psychosocial stressors on individuals and their
families.3
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vast number of potential sequelae related to
SWD, an ounce of prevention may indeed be
worth a pound of cure. Herein the author presents a case of a toe amputation where a novel
adhesive suture retention device (HEMIGARD
ARS; SUTUREGARD Medical, Inc.; Corvallis,
OR) was used to augment surgical incision
closure.
Continued on page 46
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Case Report
A 60-year-old female, with a 7-year history of type 2 diabetes mellitus
presented to the wound care center seeking a second opinion for a
non-healing right second toe wound. Her complete past medical history
includes peripheral neuropathy, osteoarthritis, non-Hodgkin’s lymphoma, hypertension (HTN), and peripheral vascular disease (PVD). She
had been seen by another clinic where she was instructed to paint the
wound with betadine. She had also completed 3 rounds of different oral
antibiotics within the 6 weeks the wound had been present. The patient
was concerned that the wound was not progressing, and her toe was
extremely swollen (Figure 1). Upon initial exam there was scant drainage
noted on the bandage, no malodor present, the toe was warm to the
touch, significant edema, there was fluctuance of the tissues with palpation, no pain was elicited due to advance peripheral neuropathy. ABI was
1.02 on the limb. Radiographs were ordered with the results showing
that the middle phalanx is fragmented with extensive soft tissue swelling
of the second toe. No air in tissues. The distal tip of the distal phalanx is
not well visualized. Findings are consistent with osteomyelitis (Figure 2).
Due to the extent of the boney destruction caused by the osteomyelitis,
surgical intervention with amputation of the second toe was determined
to be the best option.

Figure 2. Radiographs show middle phalanx is fragmented with extensive soft
tissue swelling of the second toe, no air in tissues, and distal tip of the distal
phalanx not well visualized, findings consistent with osteomyelitis.
Patient was taken to the operating room and placed on the table
in a supine position. A pneumatic ankle tourniquet was applied around
the right ankle, but not yet inflated. After monitored anesthesia care was
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The Direction
for Success!
Figure 3. Product illustration of HEMIGARD.
established, a local block of 2% lidocaine plain and 0.5% Marcaine plain
in a 50/50 mix was used to perform a traditional digital block. The foot
was prepped and draped in the usual sterile manner. The pneumatic
ankle tourniquet was elevated to 250mmHg. At this time, a skin marker
was used to plan the double-elliptical skin incision at the level of the
base of the second toe. The incision was carried through to bone with a
15-blade. Moderate purulent drainage was expressed from the surgical
site. All bleeders were cauterized as needed. The toe was disarticulated at
the metatarsophalangeal joint and the digit was passed to the surgical table to be sent for gross pathologic examination. The pulse lavage system
was used to copiously flush the surgical site with normal sterile saline.
Tissues were examined and felt to be free of infection or contaminants. A
post-lavage tissue culture was then obtained.
Considering the patient’s pertinent past medical history (type 2 diabetes, cancer, PVD, and HTN) she is historically at an increased risk for
post-operative dehiscence. When coupled with the diagnosis of infection
with underlying osteomyelitis and extensive edema, it was determined
that the use of the HEMIGARD retention device would be beneficial.
The HEMIGARD device is made up of 3 zones5 (Figure 3). Zone A is
the water-resistant rigid, elevated wound end zone with 2 holes to accept
and withstand forces of high-tension nonabsorbable simple interrupted
or vertical mattress suture.5 This zone elevates the suture above the skin
surface. Zone B is the less rigid, non-elevated, water-resistant middle
zone that transmits force of wound closure away from the wound edge.5
Zone C is the least rigid zone with monolayer of stretchy nonwoven poly-

A membership
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20% off your future renewal
 Exclusive member networking site

ester that allows for reduction of shear forces from high-tension wound
closures.5
The deep tissues were reapproximated with 3-0 vicryl. The HEMIGARD was placed centrally across the amputation site and paired with a
4-0 prolene retention stitch. Interrupted 4-0 prolene stitches were used to
coapt the remaining skin edges along the incision. In this case, the addition of the HEMIGARD to the post-amputation tissues helped to transfer
tension away from the vulnerable incision site and offset the extensive
edema present in order to help prevent a SWD. A dry sterile surgical

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

bandage was applied to the foot. Patient was given a surgical shoe to aid
in ambulation. She was instructed to keep the bandage on and intact and
follow-up at the wound center in 4 days.
Continued on page 48
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Figure 4. At post-op visit #1, 4 days after surgery, surgical site was well
coapted without evidence of dehiscence or infection. The HEMIGARD remains
in place.

Figure 5. At post-op visit #2, 17 days after surgical amputation, the HEMIGARD and stitches were removed, and the wound edges were noted to be
healed with no evidence of surgical wound dehiscence.

pre, intra, and postoperative factors. The man-

and is a sought-after speaker both nationally and

bandage was on and intact. Upon removal

agement of dehisced surgical wounds requires

internationally. Dr. Cole also serves as a member

there was slight serosanginous drainage on the

extensive treatments such as advanced wound

of the Editorial Advisory Board for LER.

bandage. No active drainage from surgical site

care dressings, antibiotic therapy, debridement,

and no malodor; there was minimal edema and

and even additional surgery. Minor SWD may
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PATIENT GUIDANCE:

Bunion Surgery Options
By Paul J. Betschart, DPM

Who is this for?

ways of surgically approaching the non-arthritic

patients whose bone quality would make bone

bunion deformity.

procedures ill advised. See Figure 1.

Non-arthritic bunion options

People with bunions that may have failed
conservative care and are considering surgical

1. Simple bunionectomy (-ectomy means

2. First metatarsal osteotomy (osteotomy
means surgical cutting of bone or removal of a
piece of bone): In this procedure, the first meta-

surgical removal): In this procedure, the bunion

tarsal bone is cut and repositioned to reduce

“bump” is reduced or removed with various

Who is this not for?

the deformity. There are numerous techniques

surgical instruments. This type of procedure

described for this type of procedure. The most

People looking for a miracle cure or are chasing

has the shortest average recovery time and

commonly performed is the distal chevron

the latest fads in bunion treatment.

lends itself to minimally invasive techniques. It

osteotomy, also known as the Austin bunio-

does not, however address the 3-plane nature

nectomy. A small surgical saw is used to cut

hallux abductovalgus or HAV, is a 3-plane

of the deformity and the associated soft tissue

through the metatarsal at the end closest to the

positional deformity of the great toe and first

imbalances that occur in the HAV deformity,

toe. The end of the bone is then shifted toward

metatarsal and can ultimately lead to pain with

thus making recurrence of the condition likely

the second metatarsal and secured to the other

shoe wearing and walking. Conservative treat-

over time. Adding soft tissue release/re-balanc-

segment with a small screw or pin for stability

ment is always favored first; however, the only

ing and/or adductor tendon transposition can

during bone healing. The geometry of the bone

way to truly eliminate the deformity itself is by

help address the underlying issues and lessen

cut makes it very stable, allowing for immediate

surgical correction. Bunion surgery has been

the recurrence rates. The typical recovery time

post-operative protected weight bearing. On its

performed for over 100 years, with many pro-

is 3-4 weeks in a surgical shoe, followed by 3-4

own, it is also not a 3-plane correction. As with

cedures and variations described. Over the last

weeks in sneakers or other roomy footwear. Im-

the simple bunionectomy, adding soft tissue

30 years, advances in bone fixation techniques

pact activities can usually resume after 4 weeks

release/re-balancing and tendon transposition

have improved the outcomes and longevity of

as tolerated. My preference is to reserve this

can help improve the correction and reduce

bunion correction surgery. There are 3 main

type of procedure for mild deformities or for

recurrence rates. This is a versatile procedure

treatment.

The bunion deformity, technically termed

A

B

A

Figure 1. In the McBride or simple bunionectomy, the bunion “bump” is reduced or removed to correct the anatomy but spare the metatarsophalangeal
joint and maintain motion: a) before procedure; b) 3 months post-surgery.

B

Figure 2. In the Austin bunionectomy, the first metatarsal bone is cut and
repositioned to reduce the deformity: a) before procedure; b) 10 months
post-surgery.
Continued on page 52
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A

B

A

Figure 3. The Lapidus bunionectomy provides a 3-plane correction of all the
components of the bunion deformity while also stabilizing the mechanical instability of the first ray, thus correcting the biomechanical problem: a) before
procedure; b) 15 months post-surgery.

B

Figure 4. Arthroplasty of the great toe joint, also called the Keller procedure:
a) before procedure; b) 6 months post-surgery.

that can address the mild to moderate bunion

months. Recurrence rates for this procedure

around the joint is placed in the space where

effectively. It has the advantage of being able to

are extremely low due to the complete 3-plane

the bone was removed to act as a spacer. This

be performed in an office surgical suite setting,

correction and the stability of the fusion proce-

procedure has a similar recovery to a simple

under local anesthesia, potentially saving out-

dure. See Figure 3.

bunionectomy. Motion of the toe joint remains

of-pocket costs for patients with high deductible

after surgery, but some loss of strength of toe

health plans. The recovery period is typically

Arthritic bunion options

4-6 weeks in a surgical shoe followed by 4-6

Some bunion deformities are related to arthritic

mild to moderate deformities. Larger deformi-

weeks in sneakers or other loose-fitting shoes.

conditions, for example, rheumatoid arthritis,

ties may have a tendency for recurrence due to

Impact activities can usually be resumed at 8-10

gout, post-traumatic arthritis, as well as others.

the instability of the toe from joint removal. See

weeks. See Figure 2.

In addition, a long-standing bunion deformity

Figure 4.

3. Lapidus procedure: The Lapidus procedure is the only bunion correction that allows

can cause premature wear of the joint surfaces
leading to degenerative arthritis. When arthritis

for a 3-plane correction of all the components of is present in the great toe joint, the previously

flexion is typical. This procedure works well for

2. Implant arthroplasty: Implant arthroplasty involves removing the entire joint and
replacing it with artificial components. Many

the bunion deformity while also stabilizing the

described approaches to the condition can

materials have been used for great toe joint

mechanical instability of the first ray, the actual

improve the appearance of the bunion, but

replacement. The best type of device for the

cause of the bunion. This procedure involves

may result in a painful, stiff joint if the arthritis

arthritic bunion condition is the semi-con-

fusing the joint between the first metatarsal and

is not addressed. The arthritic bunion defor-

strained silastic implant. These devices have

the bone behind it, the medial cuneiform bone.

mity requires a different approach. There are

the advantage of being able to hold the great

Advances in instrumentation and fixation, such

also 3 main ways an arthritic bunion can be

toe in a corrected position after surgery, making

as the Lapiplasty System by Treace Medical,

addressed.

them useful with larger deformities. The main

allow for precise correction and strong fixation,

1. Arthroplasty (arthro- means relating

thus enabling immediate protected weightbear-

to joints; -plasty means molding, grafting, or

materials do not last forever. Materials and/or

ing in a controlled ankle motion (CAM) walking

formation of a specified part): Arthroplasty

the bone surrounding the implant can degener-

boot. Protected weightbearing in the boot is

of the great toe joint, also called the Keller

ate over time leading to implant failure and the

for 6-8 weeks followed by wearing sneakers or

procedure, is the simplest of the 3 procedures.

need for revision. The usual life span of most

other roomy shoes for an additional 4-6 weeks.

This involves removing part of the joint as well

Impact activities can usually resume after 3

as the bunion bump. Usually, soft tissue from

artificial joints is 10-15 years. Recovery time of
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drawback with implants is the fact that the

Continued on page 54

Continued from page 52

A

Figure 5. Implant arthroplasty involves removing the entire joint and replacing it with
artificial components: a) before; b) 4 months
post-surgery. The implant “I” is positioned at
the location of the dislocation “D” in the before image. Images courtesy of Joshua Kaye,
DPM, all rights reserved. Joshuakaye.com

B

A

B

Figure 6. Arthrodesis is the surgical immobilization of the great toe joint and provides a permanent solution to the larger arthritic bunion deformities: a) before;
b) after.
implant arthroplasty is similar to a first metatarsal osteotomy proce-

comprehensive evaluation and review of imaging studies is a good place

dure. See Figure 5.

to start. Multiple factors are considered when deciding on a surgical ap-

3. Arthrodesis (surgical immobilization of a joint): Arthrodesis of

proach and should be individualized for each patient. A second opinion

the great toe joint is the only permanent solution to the arthritic bunion

should be sought if you are unsure of the direction to take. Surgical man-

deformity. It can also provide 3-plane correction and stability of the first

agement should only be considered after carefully weighing the options,

ray, making it useful with larger deformities. Advanced fixation tech-

benefits, and risks of all approaches.

niques allow for immediate protected weightbearing in a CAM walking

Anyone needing more information on bunion correction surgery is

boot. Recovery time is similar to the Lapidus procedure. The function-

invited to contact me at my office in Danbury, CT, or visit our website for

ality of the fused great toe joint is actually very good – this procedure

more information www.advancedfootandanklecenter.com

has even been performed successfully in high-level athletes. The biggest
problem with the fused great toe joint is the limitation of the ability to
wear higher heeled shoes. See Figure 6.

Paul J. Betschart, DPM, FACFAS, is a podiatrist in private practice in
Danbury, Connecticut. A Fellow of the American College of Foot and Ankle
Surgeons, his goal is to help his patients achieve optimal health from the

How to know what procedure is best for you

ground up.

A consultation with a board certified foot and ankle specialist with a
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but also helps to assists with deceleration of the foot after heel
strike. This makes for a much more normal, natural gait.
Visit our website for resources including our
fall risk assessment and measurement order form.

17530 Dugdale Drive | South Bend, IN 46635 | 877.462.0711 | surestep.net

Shoe Lift for
Leg Length Discrepency
MAKES
WALKING
MORE
BALANCED!

Available in 7 Sizes and
3 Height Adjustment Capabilities
Size

Child

XXXS
XXS
XS

9-12
13-2
3-5

SMALL
MEDIUM
LARGE
X-LARGE

Ladies

Mens

Height
8mm,
13mm
or 25mm

5.5-8.5
9-11
11.5-13.5
14+

6-8
8.5-10
10.5-13
13.5+

1/2”,
3/4”
or 1-1/4”

OPED Medical, Inc.
5212 Belle Wood Ct
Buford, GA 30518
(800) 334-1906

www.opedmedical.com
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New & Noteworthy
Noteworthy products, association news, and market updates

MOFLEX FOOT AND ANKLE
TRAINING

Moflex, which stands for Motion Flexibility, is
a portable device that helps improve foot stability and ankle mobility. It can be used in fitness,
sports training, daily function, and injury rehabilitation and prevention. The device is based
on the science of correcting proper foot loading
patterns. The technology mimics the pressure
contact points of the feet, and Moflex’s 3 biomechanically engineered angles optimally train
proper pressure loading percentages heel to
toe and side to side for all human movements.
Moflex was designed to mimic all phases of the
gait cycle. Improving optimal plantar pressure
in the feet for gait creates a functional appli-

planned for the future, are in process, or have

cushioning for endless walking, golfing, or light

already been completed. The scope for suitable

work. A custom arch support is combined with

projects includes orthotics, prosthetics, shoe

superior cushioning for less fatigue, and the

technology, conservative orthopedics, surgery

low-profile heel cup helps them fit virtually any

(amputations, deformities, diabetic foot, etc.),

shoe comfortably without sacrificing cushion.

rehabilitation science, engineering, sports

Select from 3 different arch profiles—high,

science, materials research, etc.

medium, and low—and feel the CURREX

The database is aimed at science, spe-

difference for yourself with SupportSTP. All

cialist companies and organizations, health

CURREX insoles have a 60-day guarantee.

policy, industry, and the media. The database is

CURREX will accept returns even if the prod-

searchable by project title, summary, keywords

uct has been cut to the customer’s shoe size.

(will be developed systematically), project
management organizations, and all persons
involved in the project.
Project leaders and teams can enter their

CURREX
844/428-7739
currex.us

research projects. Each entry is immediately
public and can be changed at any time if
necessary. DGIHV will read every entry and if
anything is unclear, the party who posted the
entry will be contacted.

STANFORD UNDERGRADS
DESIGN MOTIVATOR FOR
AT-HOME PT

Questions, comments, and suggestions
can be directed to contact@forschung.to. To
access the database, visit https://forschung.to/.

cation that improves locomotion and has been
proven to decrease the chances of injury.
SCIFIT
800/745-1373

CURREX SUPPORTSTP
INSOLES

scifit.com

Savoldelli and Kalili model the Surge Therapy sleeve.
As undergraduates in Stanford University’s

GERMAN NON-PROFIT
LAUNCHES OPENACCESS DATABASE FOR
ORTHOPEDIC-RELATED
RESEARCH

Biodesign for Digital Health course, Ryan Kalili
and James Savoldelli set out to help injured
athletes do their prescribed physical therapy
(PT) regimen that must be done regularly at
home to maximize healing.
“On average, 6 months of PT is needed

The non-profit German Society for Interprofes-

after an injury like a ligament tear in the knee,”

sional Aid Supply e. V. (DGIHV) has launched
a new, open-access, bilingual database for scientific research projects and studies in the field
of orthopedics and orthopedic aids. The aim is
to bring together international and interdisciplinary research. Included are clinical studies,
meta-analyses as well as project reports, individual case studies, and master theses that are
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CURREX SupportSTP insoles are designed
to support the foot and its natural movement.
Designed for comfort and relief from foot pressure, SupportSTP may help reduce pain from
plantar fasciitis. These insoles deliver stability
as well as premium shock absorption and

lermagazine.com

said Savoldelli. “A significant share of this
has to be done at home, but people find the
exercises tedious and the experience lonely. As
a result, most patients ‘self-discharge,’ in less
than 3 months, leading to poor outcomes and a
high rate of reinjury.”
Kalili and Savoldelli uncovered this prob-

NEW & NOTEWORTHY
lem while searching for an important unmet

University of Iowa and the director of global

need to address for their class project. To get

operations at Ponseti International.

started, they interviewed numerous Stanford

The story is told from the child’s point of

Health Care clinicians and surveyed patients

view as he goes from the isolation and stigma

who had received orthopedic care. “Resistance

of living with a disabling birth defect (club-

to doing exercises at home came up over and

foot), through his curiosity about the treatment

over, so we set out to learn as much as we

he receives (the Ponseti method), to the joy of

could about the problem,” said Kalili.

being reunited with his family and becoming
just another kid. A caring grandmother and a

They decided to focus on young athletes
as their initial target population as there is

skilled doctor, Olayinka Adegbehingbe, MD,

a trend of increasing athleticism and related

are the heroes of the story.

injuries in younger people, and this group is
tech-savvy and likely to find a digital solution

a textured domed top and a smooth, flat bot-

appealing, said Savoldelli. The team’s first

tom. Measuring 6 ½" x 3 ½" x 2", the oval-con-

solution concept was to increase patient en-

tour shape fits under both hands and feet

gagement and adherence by creating a virtual

comfortably, allowing for a variety of exercises

competitive community among PT patients.

performed standing, in bridge position, or in

Over time, however, they realized their idea

plank position. PRO-PODS can be used with

could offer an even bigger benefit by also help-

the textured side up for the ideal amount of

ing patients do their at-home exercises more

pressure to help muscles relax. Use for passive-

accurately.

and active-release exercises on the neck, shoul-

The result is Surge Therapy, a technol-

ders, IT bands, calves, soles of the feet, and

ogy that combines a digital platform with a

more. They can also be used with the smooth

physical sleeve that has integrated sensors to

side down for stability, or with the smooth side

track the position and speed of the limb and

up for added challenge. Perform low impact

the angles of joints during exercise. The system

stabilization and balance exercises including

allows therapists to deliver customized home

lunges, bridges, push-ups, and downward-fac-

rehab programs to their patients and monitor

ing dog. Step-by-step exercise instructions and

their progress. It provides real-time feedback

photographs are included.

on accuracy and motivates patients through

OPTP

virtual group PT sessions during which they

800/367-7393

can benchmark their progress against others,

optp.com

co-author of the book, treated Lucky using

offering a little friendly competition.
The Digital Health course lasted only a

Adegbehingbe, who is credited as the
the Ponseti method, a non-surgical treatment
based on proper gentle manipulations and
plaster casting. Cook met Adegbehingbe and
Lucky while on a trip to Africa while organiz-

BOOK CHRONICLES BOY’S
LIFE WITH CLUBFEET
THROUGH PONSETI
TREATMENT

ing training programs.

Lucky’s Feet is a new children’s book that

A narrated version, complete with illustra-

chronicles an 8-year-old boy’s transition from

tions, is available on YouTube https://youtu.

PRO-PODS RELEASE AND
STABILIZATION EXERCISE
TOOLS

having to crawl around his grandmother’s

be/TeHZ6ssGgmk and Facebook https://

home on his hands and knees due to having

fb.watch/3aMAHbmNLu at no cost.

OPTP has introduced the PRO-PODS Release

the nickname “Lucky.” The book was written

HATCHBACKS SLIDE V

& Stabilization Tools. Sold as a pair, these

by physical therapist/bioengineer Tom Cook,

Hatchbacks adaptive footwear was developed

lightweight and portable exercise tools feature

PT, PhD, an emeritus faculty member at the

for the special needs children’s and youth com-

quarter, but a Biodesign NEXT funding program gave Kalili and Savoldelli the resources to
keep developing the project, including refining
the software and building a more robust prototype for testing.

The book is available from the non-profit
publisher, Clubfoot Solutions, at www.clubfootsolutions.org/shop; all proceeds go to support
the treatment of children born with clubfoot.

been born with clubfeet, to walking to school
with his brothers and sisters who give him

lermagazine.com
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NEW & NOTEWORTHY
broaden the reach of O&P [orthotic and

knee strength and core power. These boards

prosthetic] research to include a more diverse

are great at helping stretch and strengthen

cohort of rehabilitation professionals, and most

ligaments and tendons in the legs. In addition

importantly, improve patient outcomes.”

to the 360-degree rotation, this multi-direction-

“We look forward to receiving regular submissions from AOPA members and to seeing

front-to-back and side-to-side movement,

Special Collections within their specialty as a

as well as all angles of tilt. With the ability

result of the partnership,” said Garth Johnson,

to limit plantar dorsiflexion when using the

PhD, editor in chief of RATE.

support pegs to increase stabilization, everyone

In addition to increasing publication opmunity. This footwear utilizes an exclusively

al balance training tool incorporates the typical

from beginners to experts can advance their

portunities and the visibility of O&P research,

skills with this single piece of equipment. The

AOPA members are eligible for a reduced

board is constructed from durable birch with a

engineered last (foot form) based on extensive

Article Processing Charge (APC) if their manu-

non-slip top.

patient fittings that offer extra depth and width

script is accepted for publication in the journal

along with innovative functional features. The

Fitter International

following peer review. To qualify for this dis-

company recently introduced the Slide V to

800/348-8371

count, the submitting author must be an AOPA

its product line. The Slide V (N-310 – A/B) is

fitter1.com

member. Members will also be encouraged to

available in 2 colors: silver/light pink and navy.

submit to an Annual Special Collection in the

This style features mesh panels for breathabil-

journal, featuring papers from AOPA’s National

ity, hook-and loop-straps for fit adjustability,

Assembly. Finally, AOPA will have representa-

and a removable insert for extra-depth needs.

tion on the RATE Editorial Board.

The innovative, new sole compound is flexible
and ultra-lightweight (9.4 ounces for size 12).

To access the journal, visit https://journals.sagepub.com/home/jrt.

Hatchbacks

THUASNE ACQUIRES
KNIT-RITE
Thusane, a Levallois-Perret, France–based
medical device company has acquired
Knit-Rite, Kansas City, KS, and its division
Therafirm. This is Thuasne’s fourth and

541/317-3957

FITTERFIRST EXTREME
BALANCE BOARD PRO

hatchbacksfootwear.com

largest acquisition in the United States in 10
years. This acquisition is based on strong and
structuring common points between the 2
companies, such as both design the devices

AOPA PARTNERS WITH
THE JOURNAL OF
REHABILITATIVE AND
ASSISTIVE TECHNOLOGIES
ENGINEERING

they develop and put on the market, have an
integrated industrial strategy, and are specialized in medical compression in the treatment
of venous disease and lymphedema. Additionally, with this acquisition, Thuasne enters a
new market of prosthetic socks and prosthetic

The American Orthotic and Prosthetic Asso-

textile interfaces.

ciation (AOPA) announced it is partnering
with the Journal of Rehabilitative and Assistive
Technologies Engineering (RATE). Published

ing on the engineering aspects and practical

Fitter International’s Fitterfirst Extreme Bal-

applications of rehabilitation and assistive

ance Board Pro was designed for balance and

CURAMEDIX EMTT
DEVICE, THE
MAGNETOLITH, POWERED
BY STORZ MEDICAL

technologies.

sports training, aimed for use at home or at

CuraMedix’s MAGNETOLITH is an Extra-

fitness facilities. With a challenging 360-de-

corporeal Magnetotransduction Technology

and what it means for both AOPA and the

gree rotation, this is the most advanced board

(EMTT) device, powered by STORZ Medical,

profession,” said AOPA Executive Director Eve

offered by the company. It effectively trains

that is used to treat chronic musculoskeletal

Lee, MBA, CAE. “This partnership will bolster

balance and coordination, increases proprio-

diseases. This evidence-based, non-invasive

the dissemination of evidence-based science,

ceptive awareness, and improves ankle and

technology is a complement to shock wave

by SAGE Publishing, RATE is a peer-reviewed,
open access, interdisciplinary journal focus-

“We are excited about this partnership
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bernetics International, Össur North America,
Royce Medical, and United States Manufacturing Company.

CADENCE LOW ARCH
INSOLES
automated segmentation process takes about
2 minutes. Clinicians can view the segmented datasets in CubeVue Autometrics as 3D

therapy; it is backed by significant research

renderings and via multiplanar reconstruction

and has been shown to be successful in the

presentations. Users can also apply a suite of

regeneration and rehabilitation of complicat-

measurement tools to the dataset, including

ed conditions to include degenerative joint

CurveBeam’s Smart M1-M2 angle measure-

diseases, acute and chronic pain, and sports

ment tool, which computes the intermetatarsal

injuries. The MAGNETOLITH is a potent
tissue healing stimulator on various muscu-

Cadence Insoles has added the Cadence Low

angle, a common angle used in presurgical

loskeletal tissue to include bones, tendons,

Arch model to its popular line of over-the-

planning.

muscles, joints, and fascia. Compared to other

counter products. The Low Arch is a thin

CurveBeam

magnetic field technology, EMTT distinguishes

(5mm from heel to toe), full-length insole

267/483-8081

itself due to its high oscillation frequency of

that offers a unique combination of contoured

curvebeam.com

100–300 kHz. This feature allows for deeper

insole with enhanced shock-absorbing comfort,

penetration and a more comprehensive range

especially under the heel and forefoot. It is in-

of applications.

tended for those looking for a thin replacement

CuraMedix
877/699-8399
curamedix.com

BECKER ORTHOPEDIC
APPOINTS NEW VP OF
BUSINESS DEVELOPMENT

a durable nylon support shell, a high rebound/

LOGAN UNIVERSITY TO
LAUNCH MASTER’S IN
ATHLETIC TRAINING
PROGRAM

low compression set polyurethane foam, and

Logan University, Chesterfield, MO, a private,

an anti-microbial low friction CoolMax top

special-focus university providing college edu-

cover.

cation in chiropractic and the health sciences,

insole with a low arch profile, mild to moderate
support, and the trademark Cadence comfort
in the heel and forefoot. The Low Arch utilizes

Cadence Insoles
805/458-0567
cadenceinsoles.com

will launch a Master’s in Athletic Training to
its lineup of degree programs, beginning fall
2021. Applications are currently open for the
fall 2021 trimester, and multiple cohorts will be
offered per academic year. Logan is currently

PLATFORM FOR COMPLEX
FOOT AND ANKLE
MEASUREMENTS

seeking accreditation for this new program

CurveBeam has partnered with an artificial

self-study to begin the accreditation process on

intelligence group to use a deep machine

July 1, 2022. Submission of the self-study and

and is not accredited by the Commission on
Accreditation of Athletic Training Education
(CAATE). The institution will be submitting a

learning model to accurately segment and

completion of an onsite review does not guar-

Becker Orthopedic, Troy, MI, has appointed

identify complex foot bone structures with little

antee that the program will become accredited.

Mathew Waidelich as its vice president of

or no human intervention. The tool was trained

Students who graduate from the program prior

business development. He comes to Becker

using 300 datasets of healthy feet and ankles.

to accreditation will not be eligible to sit for the

with 45 years of experience in the orthotic and

The platform, called CubeVue Autometrics,

credentialing examination for athletic trainers

prosthetic and orthopedic industries with prior

is a secure web app to which clinicians can

and will not be eligible for licensure in most

senior roles at Ottobock Healthcare, Bio Cy-

upload CurveBeam device datasets. The fully

states.
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How Well Did You
Read This Issue?

Test your knowledge of information from this issue of
Lower Extremity Review and the world in general with
our crossword puzzle feature. The answer box can be
found online at lermagazine.com.

M

ACROSS
1 Common accidents for people with MS
4 Rectus Femoris, for example
8 One of the factors that individuals with MS
attribute to their falls
10 It's often impaired in MS fallers
11 Place for an overnight stay
12 Skit part or pharyngeal reflex
13 Persuade to help
15 Kilogram, abbr.
17 Score quantifying disability in MS
20 Chamomile or peppermint drink
21 A long way
24 Bodily harm: often the case for people with MS
who experience falls
26 See 4 down
27 Raise
29 Make a mistake
30 Patella
31 Test used to assess individuals with MS for risk
of falling, abbr.
32 One type of the minor injuries sustained during
most falls
33 Regal

DOWN
1 MS symptom related to falls
2 Stretched out
3 Formulated method
4 Wheelchair, for example- goes with 26 across
5 Sun in Spanish
6 Association
7 ____ Balance Test
9 Single stranded molecule, abbr.
14 Graduated device
16 One of the personal factors associated with or
predictive of falls: self-______
18 Room used as a retreat
19 Split pea, for one
22 Kind of current, abbr.
23 Issue for people with MS in remembering falls
24 Agenda points
25 One of 12 at a trial
28 Chooses
30 Windy City, for short
31 Golf goal

Crossword by Myles Mellor
With over 12,000 crosswords published internationally, Myles Mellor is one of the top crossword writers in the world.
His work includes crosswords, diamond crosswords, syndicated puzzles, cryptograms, diagramless crosswords, word
search, sudokus, anagrams, and word games published on mobile devices and e-readers. www.themecrosswords.com
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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

The Taleo Family of
Feet by Ottobock

Taleo Low Profile

Taleo

Taleo Vertical Shock

10/20 ©2020 Ottobock HealthCare, LP, All rights reserved.

More than a foot, a foundation.

Taleo Harmony

Your patients deserve the very best in
carbon fiber foot technology.

We are excited to introduce the two newest foot options for your foot portfolio, Taleo Vertical Shock
and Taleo Harmony.
Give your patients enhanced comfort with a functional ring unit that absorbs torsion (+/- 10°) and
up to 15 mm of vertical shock absorption with the Taleo Vertical Shock. The Taleo Harmony provides
the same torsion and vertical shock absorption but with increased control over the prosthesis with an
integrated vacuum pump.
• For more information visit:
professionals.ottobockus.com or talk to your sales rep.

