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Guest Editorial
Why Use Exercise
By Adam Meakins, BSc (Hons), Physiotherapy

It’s been a tough few weeks for exercise in
healthcare, both on social media and in the literature. A recent systematic review1 has shown
it provides little to no benefit for acute low back
pain. Then a popular blogger called it ‘snake oil’
and a ‘dirty word.’2 And finally, a discussion on
twitter questioned my favorite slogan of ‘you
can’t go wrong getting strong.’
It’s fair to say that exercise, as a treatment
for pain and disability, has a lot of critics, questions, and uncertainties around its efficacy and
effectiveness. And although I am, and always
will be, a very ‘strong’ advocate for exercise
within all aspects of healthcare, I have to reflect
and ask myself why do I use it as a treatment so
much?
If I am being brutally honest, I use exercise
with most of my patients because I am biased
toward it, but also because it’s expected and

iStockphoto.com #478730574

assumed that’s what physical therapists (PTs)
should do. There is a very strong tradition and

or Achilles pain and disability, do we need to

to play after an ACLR. I think many clinicians

culture that PTs give out exercises for pains and

ask them to move more or less? Do we need to

and therapists are failing with exercise in their

problems, just like doctors give out tablets, and

increase their strength, power, or endurance?

limited and reductionist way of thinking about it

chiros give out back cracks.

Do we need to improve their knowledge, con-

and in their use of it.

And although I love exercise and use it a

fidence, or pain self-efficacy? Maybe they just

Using any type of exercise to increase

lot with my patients, I don’t think it’s sufficient

need to lose some weight, stop smoking, sleep a

someone’s strength, power, or even confidence

to help many pains and disabilities and I also

bit better, use different shoes, and relax more?

when they have complex, variable issues is

don’t think many actually ‘need’ it as a treat-

The factors to consider are almost endless.

bound to fail or at least only partially help.

ment for their pain or disability. Now before you

Now there are some conditions where we

Working with patients with pain and disability

call me a hypocrite, or express your disgust or

have a better understanding of what needs to

we can NOT use exercise like strength and con-

disappointment, please let me explain.

be addressed more to help someone improve,

ditioning (S&C) coaches working with athletes

for example, after an anterior cruciate ligament

who often only have simple single factors to

ability is individual, complex, and multifactorial,

repair (ACLR) ‘it’s the quad,’ as my mate Erik

address, such as strength, power, or endurance.

from the enigma that is non-specific low back

Meira would immediately say. But for many oth-

pain, to something as ‘simple’ as an Achilles

er pains and disabilities, the list of factors and

and get as many patients as strong as possible

tendinopathy. Regardless of the believed cause

variables is long and complex.

using simple S&C principles. But if you think

I think we all agree that all pain and dis-

of the pain or disability, we really don’t know

Don’t get me wrong. I think it’s great to try

To think that addressing just one factor

it’s only about increasing strength for pain and

what needs to be addressed to help each specific

will be sufficient is both naive and ignorant;

disability then you and your patients are going

patient.

even Erik reluctantly admits that it is actually

to be disappointed.

For example, when someone has low back

more than just addressing the quad for return

As I said earlier, I think many PTs give
Continued on page 10
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Continued from page 9

out exercises because it’s expected that’s what

nicians and therapists, especially after spending

prescriptive, or harsh with their exercise rec-

they should do, and often they tend to do this

years of hard work and dedicated study learning

ommendations. That they need to understand

without involving the patients into the process

about the complexity of human anatomy,

and appreciate not everyone enjoys or likes

because it’s 1) believed they should know best,

physiology, and pathology and its treatment. To

exercise and instead prefers general activity and

2) justifies their existence and fees, and 3) helps

be told that it doesn’t really matter what you do

other types of movement, and these are just as

with the illusion of being more skilled and

with your patients because they will get better,

important for health and well-being.

specific.

or won’t regardless, is both a slap in the face

This is a mistake and something that I

and kick in the ego.

But I think these discussions are confusing
two very different things: exercise and activity.

think needs a monumental shift in culture and

However, although I have been quite

training. To make exercise more successful, we

critical of exercise, highlighting its small effects

ably, they are not the same. It’s also not that

need a joint and collaborative approach working

on pain, how it doesn’t outperform placebo,

one is better than another, it’s that BOTH are

alongside patients’ expectations, beliefs, and

and how I think most patients with pain and

essential for an individual’s health and well-be-

abilities, and helping to guide and motivate

pathology don’t actually ‘need it’ to get better. I

ing, and BOTH should be encouraged and

them accordingly.

still strongly advocate and recommend it with all

advocated more.

However, as much as I and most others
hate to admit this, the uncomfortable truth is

the patients I see.
Yeah, I know: What a hypocrite! But hear

And although these words are used interchange-

General recreational or leisure activity and
other lower-intensity movements are great and

that most things we see tend to have a favorable

me out. Although I don’t think formal specific

important and fundamental. But no matter how

natural history and a tendency to regress to the

exercise is needed for many pains and disability,

much you wriggle, worm, contort or twist it you

mean. In other words, they get better on their

I do think formal specific exercise is needed for

just can not escape from the harsh facts that

own with time, no matter what exercises we give

general health and well-being.

regular intense, robust, difficult, awkward, even

or what other treatments we do or don’t do with

Now I have seen a lot of debate and discussion recently on this topic with some saying

them.

3,4,5

This is a hard pill to swallow for many cli-

healthcare clinicians shouldn’t be so dogmatic,

painful exercise is also essential for health and
well-being.6,7
As much as movement matters, so does

A WORD ABOUT OSTEOSARCOPENIA
Without doubt sarcopenia is one of the slyest and sneakiest non-communicable diseases to affect us. It can creep
up slowly and quietly and steal function and rob quality of life. Yet it can be easily kept at bay with simple regular
engagement with resistance-based exercise. The difficulty for many is finding the motivation, discipline, and resilience
to do this consistently, at meaningful intensities and durations. This is where all healthcare professionals in all areas
need to step up to help support, educate, motivate, and encourage all they see, because at the end of the day “You can’t
go wrong getting strong”!
See story, page 27

Figure. Typical quadriceps MRI scan of a 40-year-old triathlete compared with the quadriceps MRI scans of a 70-year-old triathlete and a 74-year-old
sedentary man. Note the significant visual difference between the subcutaneous adipose tissue and intramuscular adipose tissue of the sedentary man
versus masters athlete. Reprinted with permission from Wroblewski AP, Amati F, Smiley MA, Goodpaster B, Wright V. Chronic exercise preserves lean
muscle mass in masters athletes. The Physician and Sportsmedicine. 2011;39(3):172-178. All rights reserved.

Continued on page 13
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Continued from page 10

intensity, and to think you can go through life
at a constant low intensity without needing to
challenge your body and mind hard and often
is both misguided and mistaken.8 Our bodies
and minds respond to the stresses and pressures
they are exposed to, toughening and hardening
them. Without stress and pressure, there is no
robustness or resilience.
Now, I have also seen some comments
lately from some clinicians who think that this is
not our role and that we should only be focusing
on treating an individual’s pain and disability,
not on exercise for health, well-being, robustness, and resilience. They also claim that using
the secondary benefits of exercise as a justification for its treatment for pain and disability is
an excuse.
It is true that exercise doesn’t demonstrate
strong effects for most pains or disabilities, but
that doesn’t mean it doesn’t reduce pain at all.
Exercise has been shown to reduce pain via
various different mechanisms, such as endogenous opioid analgesia, diffuse noxious inhibitory
control, habituation, conditioned pain modulation, and expectancy violation. The issue is that
most studies are small, with a high risk of bias,
and normally done on healthy individuals.9
So I am well aware that exercise for pain

his website, The Sports Physio (thesports.physio).
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Guest Perspective
What If We Adopted PPE as a
Mindset for Ankle Protection?
By Craig J. Hubbard, Inventor/Designer

Workplace safety, the right to be safe in your
workplace and while going about the activities
of your work, was certainly a thing before the
COVID-19 pandemic struck. However, the
pandemic laid bare some of the realities of
the workplace that so many of us never even
thought about. I’m talking, of course, about
Personal Protective Equipment, or PPE. The
lack of these humble items—gloves, face masks,
face shields, protective gowns—that we all took
for granted (except for maybe a limited number
of quality assurance officers or risk managers)
brought many large institutions to their knees at
the start of the COVID-19 pandemic.
Hmmmm, is there another arena where an
epidemic is lurking and the need for PPE might
be viewed in such a new light?
The arena? Today’s universe of organized

iStockphoto.com #475805907

sports—from Little League to high school to
college to elite and professional levels. The

an incidence rate for lateral ankle sprain of

bilitation that repeated ankle sprains can wreak,

epidemic? Lateral ankle sprains (LAS) and

0.93/1000 athlete-exposures (AEs; 1 AE is de-

including decreased performance, missed

the long-term ravages of post-traumatic ankle

fined as 1 athlete participating in 1 competition

school/work/competitions, and the drain on the

osteoarthritis (PTAOA). The PPE in question?

or practice). Conversely, they found incidence

athlete’s psyche as well as their pocketbooks.

Evidence-based preventive ankle support.

rates of acute medial and high/syndesmotic

Indeed, nearly 70% of those who sustain an

ankle sprains were approximately 0.06 and

acute ankle sprain may go on to develop resid-

0.38/1000 AEs, respectively.

ual physical disability, namely chronic ankle

Ankle sprain, characterized by the
stretching or tearing of the ankle ligaments,
is among the most common musculoskeletal

2

Because LAS are so very common and

instability and ultimately, post-traumatic ankle

injuries, particularly among the active popula-

many people—both athletes and non-athletes

tion. Ankle sprains account for 80% of all ankle

alike—do not seek treatment, many believe

injuries, and 77% are lateral ankle sprains. In

ankle sprains are benign and they heal by

same media, research, or administrative

their meta-analysis, Dougherty et al2 estimated

themselves. However, we have all seen the de-

attention, nor is it subjected to the same risk

1

osteoarthritis (PTAOA).3
Ankle safety in sports is not given the

Why are Americans suffering LAS at a rate that is
consistent and alarming—~50,000 per day—with
potential lifelong consequences?
Continued on page 16
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Continued from page 15

experience

assessments, standards, and testing as traditional sports PPE, such as
helmets, pads, mouth guards, or even the gloves staff use to prevent
blood infection. The short- and long-term hidden costs of the cumulative
trauma caused by ankle sprains and the subsequent PTAOA are estimated to be in excess of $6.2 billion USD annually in the US alone.1,2 And
yet, ankle taping remains the primary PPE for ankles in the professional
sports workplace, including today’s NFL, NBA, and professional soccer.
We were able to put a Man on the Moon in 1969. Since then,
helmets, shoes, pads, and almost every other aspect of the professional
sports workplace has evolved, and yet today, essentially the same ankle
taping method employed when Neil Armstrong took that “giant leap for

PREMIUM CUSTOM ORTHOTICS

mankind,” still persists. So, I have to ask, “Why is it so?”
Why is concussion the ONLY safety and injury management
protocol in professional/organized sports programs that considers the
long-term cumulative trauma from a single or multiple injuries? Simple
answer: litigation supported by published medical research. Once
the medical literature was able to document the cumulative damages
claimed by the players and their families, concussion litigation in the
NFL changed the playing field to include the word safety. As a result,
football helmets go through an extensive series of coordinated laboratory
and biomechanical tests to determine their ability to reduce head impact
severity.4 The tests are designed to mimic the impact of on-field play and
players are required to wear helmets that are certified based on these
standards which have been established by the National Operating Committee on Standards for Athletic Equipment (NOCSAE). Yet of all the

OTC ORTHOTICS

standards the NOCSAE has developed, not a peep regarding ankle taping
or bracing in any of the 8 sports it covers—football, baseball and softball,
lacrosse, field hockey, soccer, polo, and ice hockey.5
The long-term effects of LAS have not garnered such attention to
date. As a result, the absence of consistent safety standards and public
awareness of the real costs of LAS allows the continued use of ankle tape
as PPE for athletics across the spectrum. With no standards to compare
against, manufacturers are free to test how they please. At KiSS Ankle
Co., we have developed our own ‘safety’ testing akin to that of vehicle
crash testing and helmet impact testing, as well as showing the system
has Medical Intent, and we have published our results.6 We’re happy to
show you ours; maybe you should ask our competitors for theirs?
Bottom line, when you go to work and reach for a piece of PPE,
you expect it to be ‘safe,’ right? So why should the workplace of LeBron
James, Kevin Durant, or Russell Westbrook be any different? Are their
rights to a safe workplace different from Patrick Mahomes, Tom Brady,
or Odell Beckham Jr.? Why are Americans suffering LAS at a rate that

THE RICHIE BRACE®

is consistent and alarming—~50,000 per day—with potential lifelong
consequences?3

800.444.3632
www.alliedosilabs.com

There are 2 opportunities to affect the rate of PTAOA development:
by primary LAS prevention and at the time of injury, and the following
months. Safety standards for prophylactic methods like properly fitted
braces and affixed tapes need to be developed and applied for both
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primary and secondary prevention purposes.
What we cannot forget is that when these systems are used on
children and professional athletes/employees, they are in fact Personal
Protective Equipment. In my opinion, this is not a choice, it is a legal
responsibility.
Professional sporting organizations and government bodies should
take more active responsibility for the safety and wellbeing of their
population’s long-term health, through consistent regulation of safety and
medical devices. It is also necessary that a ‘LAS Management Protocol’
consistent with ‘Concussion’ be developed and applied across sports.
Fortunately, most have Concussion protocols that can be adapted to LAS.
But the first step must be the recognition of LAS through PTAOA as
cumulative trauma.
Many have become conditioned to believe ankle sprains are just part
of sport, but I also remember that is what we used to say about concussion, too.
Craig J. Hubbard is a researcher, designer, and project manager at KiSS
Ankle Co. in Gold Coast, Queensland, Australia. He also serves as an
ankle risk assessment consultant to professional sporting teams around the
world.
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From the

COVID-19 Frontlines

Pernio-like Skin
Lesions in COVID-19
As the COVID-19 pandemic continues to rage, socalled “COVID toes” continue to be reported around
the world. These dermatologic manifestations were
catalogued in a recent international registry-based
case series, adding to the emerging evidence that
pernio-like lesions may be a cutaneous manifestation of COVID-19.
The series, published by an international
group of researchers in the Journal of the American
Academy of Dermatology, describes clinical and
pathologic findings of pernio-like lesions in patients
with confirmed or suspected COVID-19. The group
documented 505 patients with dermatologic manifestations associated with COVID-19, including 318
(63%) with pernio-like lesions (age range, 16 – 57
y). Patients with pernio-like lesions were generally
young and had benign clinical courses. Of 318
patients with confirmed or suspected COVID-19
by providers, 23 (7%) were laboratory-confirmed
COVID-19 positive, and 20 others (6%) were close
contacts of patients with confirmed COVID-19.
Significantly, pernio-like lesions were the only
symptom for 55% of patients. In patients with other
COVID-19 symptoms, pernio-like lesions typically
appeared after other symptoms and lasted a median
of 14 days (interquartile range, 10-21 days).
The researchers concluded that pernio-like
lesions, without another explanation, may suggest COVID-19 infection. They advised that such
patients may still be infectious and pose a public
health risk, because skin lesions developed in at
least 4 patients in this report before COVID-19
PCR confirmation, and the lesions developed in 14
while still PCR positive. They also proposed that
pernio-like lesions be added to the testing criteria
for COVID-19 and prompt confirmatory testing.
Source: Freeman EE, McMahon DE, Lipoff JB,
et al. Pernio-like skin lesions associated with
COVID-19: A case series of 318 patients from 8
countries. J Am Acad Dermatol. 2020;83:486-92.

Figure 1. Pernio-like lesions on the (A-F) toes and (G) fingers in (A, C, D, E) COVID-19 polymerase chain
reaction-positive patients, (E, F) antibody-positive patients, and (B, G) close contacts of COVID-19 polymerase
chain reaction-positive patients. Reprinted with permission from the American Academy of Dermatology.
Reprinted with permission. All rights reserved.
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Highlights From the NATA
Virtual Clinical Symposia &
AT Expo July 13–17, 2020
COLLEGIATE TWIRLERS SUFFER HIGH
RATES OF LOWER EXTREMITY INJURIES
Baton twirling, which has been around in some form since military
groups first twirled torches and rifles, is evolving into a highly competitive sport, drawing ever larger numbers of youth athletes. Today’s twirling
is a unique performance-based sport that emphasizes strength, athleticism, and artistry. It requires fine coordination of fingers, hands, arms,
feet, and legs, as well as extraordinary control of the back, stomach, and
torso—all so the twirler can control the baton.*
While epidemiology and health-related quality of life (HRQoL) has
been examined in other collegiate-level sports, this was not the case in
baton twirling. Until now.
Data presented at the recent 2020 NATA Virtual Clinical Symposia
& AT Expo showed that the vast majority of collegiate baton twirlers have
suffered some form of injury. Using a 4-part, online survey, the cross-sectional study measured training volume, number of time-loss injuries
within the preceding 12-month period, current injury status, and HRQoL
via the Short Form-36 (SF-36). Out of an estimated total population of
300 – 400 collegiate baton twirlers, 142 completed the survey for the
study, Self-Reported Injury History and Health-Related Quality of Life in
Competitive, Collegiate Baton Twirlers. Respondents recalled 295 twirling
injuries, with a full 90% of participants experiencing a time-loss injury,
according to lead author Breanna Dufour, MS, LAT, ATC. Injury prevalence in collegiate baton twirlers appears to be comparable to self-report-

Istockphoto.com #1214695825

ed dance injuries. However, the injury characteristics (location, timing,
and nature of injuries) are unique to this population.
Key among the findings was that nearly a third of injuries involved
the hip and thigh—with knee and ankle ranking second and third. Twirlers reported injuries were more in the recurrent category than acute, yet
reported onset was more sudden than gradual.
The burden that these injuries place on aspects of this population’s
quality of life (bodily pain, vitality and physical function) is important for
clinicians who work with baton twirlers to note. The authors conclude
that baton twirlers need consistent access to trained healthcare providers.
In a follow-up conversation with LER, lead author Dufour said what
was most surprising was the number of hip injuries. As a competitive
twirler herself, she said, “I know there’s a lower extremity emphasis
because of all the competitive emphasis on the illusion.” The move,

The other surprising response was the number of individuals who
had participation restrictions due acute hit to the head or face. “I do know
people who have received concussions from baton twirling,” Dufour said.
“A lot reported being hit in the head…a lot more than I thought. I’ve been
hit and it hurts.”
Prevention—especially concussion awareness—would be helpful
she acknowledged. Her team has initiated conditioning, but it’s not yet
consistent. “We need access to trained healthcare providers to prevent
these injuries,” she said.
The study abstract will be published in the Journal of Athletic Training, the scientific journal of the National Athletic Trainers’ Association,
later this year.

carried over from dance and gymnastics, involves standing on a static leg

*Today’s batons are hollow steel tubes with rubber ends. They weigh ~1/2

and dipping the full torso toward the ground while the other leg is raised

pound and run in length from 18-32 inches. They are sized to the length of

straight up in full rotation of the hip, somewhat like a windmill. “Every-

the twirler’s arm from the shoulder to the tip of the fingers.

one knows someone who has hurt a hip.”

Continued on page 22
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DANCE-RELATED INJURIES ON THE RISE

were treated and released (97.1%), and a small percentage were admitted
to the hospital (1.6%) or left the ED before being seen by a healthcare
provider (1.0%). Incidence rates were over four times higher for females
than males and highest in the 10-18 years age group.
Other research has shown that dancing injuries can include blisters,
bruising, and ingrown toenails from ill-fitting shoes.
The data, which came from the U.S. Consumer Product Safety Commission’s National Electronic Injury Surveillance System (NEISS), consisted of de-identified, publicly available, nationally representative patient
data collected from a probability sample of 100 emergency departments
located across the U.S. Only injuries that occurred during a structured
event such as a dance class or dance competition, were included. Injuries
occurring during unstructured events such as dancing at a wedding, were
excluded.
The study abstract will be published in the Journal of Athletic Training, the scientific journal of the National Athletic Trainers’ Association,
later this year.
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Dancing can be a beautiful work of art, a great form of exercise, or a fun
leisure activity. But increasingly, it is also the cause of injuries requiring
an emergency room visit. Such visits rose by 22.5% from 2014 to 2018,
according to new research presented at the 2020 NATA Virtual Clinical
Symposia & AT Expo held July 2020.
Nearly half of the patients reported to the emergency department

MOVEMENT CONTROL DIFFERS WITH
AGE IN CHILDREN
Movement control, the ability to control one’s own movements, is required for the development of motor skills and motor skills (also known
as “physical literacy”) are critical for normative development. Movement
skills help children improve their strength, posture, balance, and sleep,
and play in role in developing confidence. Age-appropriate movement
control may play a factor in lower extremity injuries which are known to

with a sprain or strain, said said Joshua Honrado, MS, ATC, CSCS,

peak during adolescence, but how movement control changes over the

athletic trainer at Harkness Center for Dance Injuries at NYU Langone

course of childhood has not been fully documented.

Health, New York, NY, and Doctor of Athletic Training student at A.T.
Still University. Most injuries occurred in females (83.3%) who were 10
– 18 years old (76.2%). The findings were presented in Epidemiology of
Dance Related Injuries Presenting to Emergency Departments in the U.S.,
2014-2018.
“Before the pandemic hit, we saw a disturbing trend that the frequency of dance injuries requiring medical attention was increasing,” said
Honrado. “The use of in-house medical professionals, such as athletic
trainers, in performing arts studios and organizations are likely to positively impact the need to visit the emergency room, which can be costly
to the family and can slow down urgent response to other critical care in
the emergency room.” The latter point taking on great salience during the
COVID-19 pandemic.
Between the years 2014-2018, 4,152 patients reported to emergency
departments with a dance injury. The injuries occurred most commonly
at the knee (22.5%), ankle (15.7%), and foot (10.2%), and were diagnosed as sprain/strain (42.6%), fracture (10.3%), or contusion (8.1%).
The most common injuries were ankle sprain/strain (12.7%), knee
sprain/strain (10.4%), and knee dislocation (4.3%). Almost all patients
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So, a team of researchers led by Emma Zuk, MS, sought to evaluate
the differences in movement control in a multi-site, cross-sectional study
of 1,498 youth from 6 - 18 years old (male=651, female=847), divided
into 3 age groups. Differences in movement control were evaluated using
the Landing Error Scoring System (LESS) during 3 trials of a standardized jump-landing task.
They found significantly fewer movement errors in older age groups
of children when compared with their younger counterparts as well as
between the sexes. Regardless of sex, each age group was significantly
different from each other: elementary school (6-10 years old) was 6.6,
middle school (11-13 years old) was 5.7 and high school (14-18 years
old) was 4.6. Females demonstrated greater movement errors (5.8) than
males (5.5), which may increase their risk of injury.
Lower scores on the LESS indicated better movement control and
a reduced risk of ACL injury. Children who do not improve movement
control during adolescence may be at future risk of injury. The incidence
of lower extremity injuries, including ACL sprains, commonly peak
during adolescence. Previous studies have focused on movement-based
risk factors for injury that increased across development in an athletic
population; however, such studies are often not generalizable to all youth
populations. These results, which were presented at the recent 2020
NATA Virtual Clinical Symposia & AT Expo provide the largest comprehensive normative database of LESS values in youth and adolescents.
The study abstract, Movement Control Differs with Age in Children,
will be published in the Journal of Athletic Training, the scientific journal
of the National Athletic Trainers’ Association, later this year.

SPORT SPECIALIZATION UPS FRACTURE
RISK FOR FEMALE MILITARY CADETS
Early sports specialization appears to take an even greater toll on young
females than previously thought. Research presented at the recent 2020
NATA Virtual Clinical Symposia & AT Expo suggests that prior sports
specialization is associated with an increased risk of a lower extremity
stress fracture in female U.S. Service Academy cadets, but not males
during their first year of service.
The study found that females were over 5 times more likely to
experience an incident stress fracture (4.47%) when compared to males
(0.84%). The investigators observed a dose-dependent relationship
between the level of prior sport specialization and the likelihood of lower
extremity stress fracture. In univariate models, females with moderate
specialization were 2.49 times more likely to sustain an incident lower
extremity stress fracture and those with high specialization were 4.25
times more likely when compared to those with low specialization, however only the later was statistically significant.
Similar results were observed in multivariable models controlling for
weight, injury history, and lower extremity movement quality at baseline.
“Like many athletes, first-year cadets undergo rigorous physical
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activity and they are at increased risk for overuse injuries like stress fractures. Understanding how prior level of sport specialization is associated
with the risk of these injuries during military training can provide insight
into opportunities for injury prevention and risk mitigation,” said Kenneth
Cameron, PhD, MPH, ATC, director of Orthopedic and Sports Medicine
Research at Keller Army Hospital: John A. Feagin Jr. Sports Medicine
Fellowship.
Cameron also noted “Previous studies have reported that females in
high school were more likely to participate at high competition volume,
participate on a club team, and be highly specialized which was associated with an increased risk of lower extremity injury. This may continue to
impact these athletes after high school graduation, particularly in female
service academy cadets.”
A total of 2,012 participants from the freshman class of 2020 and
2021 consented (470 females, 23.4%) and agreed to participate in this
study. Those that consented completed a baseline questionnaire that
included demographic information, lower extremity injury history and
standard items on level of sports specialization using the 3-point Jayanthi
scale. The subjects were followed during their first year at the academy to
identify all incident lower extremity stress fractures.
The study abstract, Prior Sport Specialization is Associated With
Lower Extremity Stress Fracture in Female Service Academy Cadets, will be
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published in the Journal of Athletic Training, the scientific journal of the
National Athletic Trainers’ Association, later this year.
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Evaluation and Treatment of
Osteosarcopenia in Older Adults
KEY POINTS
• Osteosarcopenia is an under-recognized and undertreated chronic musculoskeletal
syndrome among older adults as well as patients with chronic diseases, particularly
diabetes mellitus and obesity
• Osteosarcopenia is associated with increased frailty, falls and fracture risk,
hospitalizations, and mortality
• Bone density, lean muscle mass, and muscle function should be routinely evaluated in
patients at high risk
• Resistance and balance training, nutritional interventions, and osteoporosis
medications are effective at curbing osteosarcopenia
• If symptoms are related to an underlying chronic disease, it is important to address
that disease in addition to treating the osteosarcopenia
• See related Guest Perspective, "Why Use Exercise" on page 9.
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By Aisha Cobbs, PhD

of osteosarcopenia is expected to surge with the

Ilich-Ernst and her colleagues first coined the

Bone loss (osteopenia/osteoporosis) and loss of

dramatic rise in the aging global population.4

term osteosarcopenic obesity in 2014 to describe

muscle mass and function (sarcopenia) are two

Pathophysiology

of the most prevalent chronic conditions among

how these alterations in body composition
(ie, muscle, bone, and adipose tissue) result

Genetics, physical inactivity, inflammation,

in altered bone metabolism and progressive

sarcopenia might garner a few puzzled looks.

hormone imbalances, and chronic conditions

sarcopenia (Figure 2).9,10 Visceral adipose tissue

This relatively new term describes a geriatric

contribute to the age-related association be-

contributes to low-grade chronic inflammation

syndrome in which osteopenia/osteoporosis and

tween muscle and bone loss (Figure 1).

sarcopenia overlap in the same individual.

pathophysiology of osteosarcopenia involves a

mediators that negatively impact bone and mus-

complex interplay between the muscle, bone,

cle health in aging adults.7 She later refined the

is somewhat more recognized than sarcopenia,

and fat tissue.7 Our current understanding of

term, suggesting that osteosarcopenic adiposity

said Jad G. Sfeir, MD, Assistant Professor of

osteosarcopenia is that adipose tissue is capable

more accurately describes the disorder.6 This

Medicine at Mayo Clinic and Kogod Scholar at

of secreting adipokines that induce apoptosis

discussion will use the term osteosarcopenia,

the Robert and Arlene Kogod Center on Aging.

of myocytes and osteocytes; this ability to

but LER will continue to bring updates on the

Still, screening and recognition of osteoporosis

cause the death of muscle and bone cells and

evolution of the science of this disorder.

remains suboptimal, but it is better than sarco-

thereby suppress remodeling and new growth

penia alone. So, it is not surprising that there

means obesity plays a bigger role than initially

tion observed in patients with osteosarcopenia

is limited recognition of osteosarcopenia in the

thought.8

can extend beyond deteriorating bone and

aging adults.1 However, the mention of osteo-

2

For most practicing clinicians, osteoporosis

clinical setting.

2,3,5,6

The

With aging, there is unfavorable redistri-

by secreting cytokines and other inflammatory

The effects of chronic low-grade inflamma-

muscle health, said Ilich-Ernst. In the setting

bution of adipose tissue from the subcutaneous

of inflammation, the ill effects of comorbidities

a global health priority because the co-existence

to visceral compartments, including increased

may be compounded and pro-inflammatory

of both osteopenia/osteoporosis and sarcopenia

infiltration of adipose tissue into the muscle and

mediators can trigger over-activation of the im-

is associated with increased frailty, falls and frac-

bone, said Jasminka Ilich-Ernst, PhD, RDN,

mune system (the so-called “cytokine storm”) in

ture risk, hospitalizations, and mortality.3 Like

FACN, Professor of Nutrition in the Institute for

response to viral infections such as COVID-19,

other age-related chronic diseases, the prevalence

Successful Longevity at Florida State University.

Elevating awareness of osteosarcopenia is
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she noted.

proximal muscles of the neck, so the sit to stand

Clinical Evaluation
Risk factors for the condition are detailed in
Figure 1.

2,3,5,6

Clinical assessment of osteosarco-

test gives us a lot of information about that, he
continued. The TUG provides a general indication of lower muscle strength.
If a clinician does not have access to a

FIGURE 1. MAJOR
RISK FACTORS FOR
OSTEOSARCOPENIA2,3,4,5,6

penia should be routinely performed in patients

DEXA machine, they can use the patient’s com-

at high risk.3 Since the prevalence of osteosarco-

prehensive history, BMI, and muscle function

1. Aging

penia is high in older adults, it is recommended

assessments to detect sarcopenia, Ilich-Ernst

2. Female sex

that it be evaluated as a part of the comprehen-

noted. Sfeir suggests that in situations like

sive geriatric assessment.3 When evaluating

these, standardized frailty tests can also give

patients for osteosarcopenia, it is important to

clinicians indirect but useful information about

take a comprehensive history including medical,

muscle performance.

3.	Genetic polymorphisms of the
genes associated with muscle
atrophy and bone loss, eg:

social, falls, fractures, and medication histories.3
It is also important to inquire about routine

Treatment

physical activity and whether they are experi-

Physical activity, nutrition, and lifestyle inter-

encing exhaustion, said Mayo’s Sfeir.

ventions are the cornerstone of osteosarcopenia

Physical assessment. In addition to taking

treatment and can help to reduce adiposity as

a comprehensive history, there are 3 things that

well, said Ilich-Ernst. The key is to individualize

Sfeir said need to be assessed: bone metabolism,

treatment based on the needs of the patient.

muscle mass, and muscle function (Figure 2).3

In addition to non-pharmacological

He also noted that there are cost-effective and

treatment strategies, several pharmacotherapies

time-efficient tools that can be used to evalu-

are approved for the treatment of osteoporosis

ate osteosarcopenia, even in the primary care

including, antiresorptive agents (denosumab,

setting.

bisphosphonates), anabolic agents (teriparatide,

Measuring bone density using dual X-ray

abaloparatide), sclerostin inhibitors (romo-

absorptiometry (DEXA) is an inexpensive, easy

sozumab), and hormonal agents (hormone

way to evaluate bone metabolism with minimal

replacement therapy, selective estrogen receptor

radiation exposure.

modulators). Currently, there are no approved

11

3

To evaluate patients for sarcopenia,
clinicians must assess both muscle mass and
muscle function.2 Measuring muscle mass can

pharmacotherapies for sarcopenia, although several agents are currently under investigation.3
Physical activity. Muscles and bones are

a. Glycine-N-acyltransferase
(GLYAT)
b. Methyltransferase like 21C
(METTL21C)
c. Peroxisome proliferatoractivated receptor
d. Gamma coactivator 1-alpha
(PGC-1a)
e. Myocyte enhancerfactor-2
(MEF2C)
4. Chronic inflammation
5. Fat infiltration of muscle and bone
6. Endocrine disorders
a. Diabetes
b. Abnormal thyroid function
c. Low levels of vitamin D, sex
hormones, growth hormone, or
insulin-like growth factor

be challenging because many of the tools that

dynamic tissues that can adapt to changes in

are used to assess muscle mass are not widely

mechanical load by modifying their mass and

available clinically. We used to think that weight

strength. Thus, mechanical stimulation is nec-

and body mass index (BMI) were very good

essary to prevent muscle degradation and bone

tools because they are easy to do, but Sfeir ex-

resorption.11 Low-intensity physical activity,

8. Rheumatoid arthritis

plained, it turns out that weight and BMI alone

including aerobic, flexibility, strength training,

9. Corticosteroid use

provide measurement of overall mass, not lean

and resistance and balance exercises are recom-

mass. Instead, DEXA can also be used to obtain

mended to improve or maintain body compo-

10. Chronic stress

an accurate estimate of lean body mass and

sition, bone mineral density, as well as muscle

11. Smoking

appendicular lean mass.

strength and quality. These activities have also

12. High alcohol consumption

been shown to reduce age-related inflammation

13. Sedentary lifestyle/poor mobility

3

4

Grip strength, sit to stand, and the timed
up and go (TUG) tests can be readily performed
in an office setting to assess muscle function.2

and fall risk in older adults.4
Although any physical activity is good, it is

Grip strength has been correlated very well

important that the comprehensive treatment plan

with overall muscle mass and muscle function

include supervised physical activity, especially in

in large studies and it is an easy way to detect

older adults who have some form of morbidity or

sarcopenia in the clinic, said Sfeir. Standing up

limitation, said Sfeir. Sometimes the patients that

alone requires a lot of muscle function from the

are being treating for osteosarcopenia also have
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7. Chronic kidney disease

14. Malnutrition and obesity
15.	Living in a residential aged care
facility
Continued on page 30
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osteoarthritis which may limit what they can do.
That is why it is important to refer patients to a
physical therapist who can assess their baseline
abilities and identify activities that they can do at
home, he added.
For patients with osteosarcopenia, the goals
of physical therapy would include strengthening
the muscles that support the skeleton in order
to minimize injury to the bones, explained Kelli
McLaren, PT, DPT, SCS, CMTPT, a physical
therapist at Sovereign Rehabilitation in Canton,
Georgia. The plan would also focus on minimizing the risk of falls and bone injury by improving
balance and proprioception. Most patients with
osteosarcopenia require at least 6 to 12 weeks
of physical therapy, although osteoporotic bone
fractures may take longer to treat.
Many times, in the clinic we are treating
injuries that are result of the patient having
osteoporosis, so our aim is to help them return
to their prior level of function as much as
possible, explained McLaren. For example, if

Figure 2. Conceptual model of bone, muscle, and fat tissues in healthy and diseased states: osteosarcopenic obesity is the most advanced stage resulting from aging or other compromised
impairment in bone, muscle, and adipose tissue. From reference 9; use is per Creative Commons
Attribution License.
it to a certain extent, but it is unlikely that the

can set the basis for future intervention. If you

muscle or bone mass can be restored to peak

work with the patient to individualize manage-

levels, said Ilich-Ernst.

ment based on what they can do, you are setting

These interventions can improve metabolism and limit age-related symptoms, agreed
Sfeir. However, the extent of reversibility depends

an individual falls and fractures their ankle,

on what caused the disease. Therefore, if symp-

our first goal would be to improve strength and

toms are related to an underlying chronic disease,

range of motion around the ankle specifically.

it is important to address that disease in addition

The patient’s functional goals and progress are

to treating the osteosarcopenia.

reassessed every visit and gradually, the focus

Studies have shown that the positive effects

would shift to progressively strengthening the

of exercise on bone density and muscle strength

whole leg. Since the patient has osteoporosis, it is

disappear in as little as 6 months in the absence

important to work slowly and safely to strengthen

of regular activity. Therefore, long-term out-

the stabilizing muscles that support the spine and

comes in patients with osteosarcopenia are better

lower extremities, McLaren elaborated.

if they have an at-home exercise program that

Nutritional Intervention. Newly diagnosed

4

can continue beyond the few weeks or months

them up for success in achieving their goals.
Aisha Cobbs, PhD, is a medical writer in the
Washington, DC, area.
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Osteosarcopenia is a major cause of morbidity
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Prognosis
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An Update on Peripheral Artery
Disease (PAD): Part I
This 2-part series examines the current state of peripheral artery disease. This article focuses on disease burden, risk factors, and
clinical presentation. Part 2, which will appear next month, will examine current recommendations for diagnosis and treatment.
By Aisha Cobbs, PhD
Morbidity and mortality rates associated with PAD are

Peripheral artery disease (PAD) is a widespread chronic
condition that is most commonly characterized by atheroscle-

similar or higher to those associated with coronary heart

rosis, or blockages, in the arteries supplying blood to lower

disease.9 Evidence suggests that the earlier detection of PAD

extremities, such as legs, feet, and toes. It is an indicator of

can reveal the extent to which patients are at increased risk for

systemic atherosclerosis and is a major risk factor for coronary

complications of atherosclerotic cardiovascular disease, includ-

artery disease, myocardial infarction, and stroke.

ing coronary artery disease, myocardial infarction, and stroke.10

1

PAD is a global problem, affecting more than 200 million
patients worldwide. Prevalence estimates for PAD vary widely
2

from approximately 8.5 million3 to 21 million Americans4 ≥40

Thus, screening is recommended in patients at risk for PAD to
improve patient outcomes (Table 2).1,7

years of age. Despite increasing prevalence, PAD continues to

Clinical Presentation

be underrecognized because, in many patients, symptoms may

Intermittent claudication, the classical symptom of PAD, is

not appear until advanced stages of the disease.

defined as leg discomfort while walking that improves at rest.6

5

It typically manifests as a consistent throbbing soreness in

Risk Factors

the calves, thighs, buttocks, hips or feet. The cause of this

Major risk factors for PAD include age > 65 years, hyperten-

discomfort is the result of insufficient blood flow to the lower

sion, diabetes mellitus, chronic kidney disease, hyperlipidemia,

extremities causing a lack of oxygen to the muscles required for

and smoking (Table 1). Individuals with at least 3 or more of

walking and exercise.5

6,7

these factors have a 10-fold risk for developing PAD.8
Continued on page 34

“Individuals with at least 3 or more of these
factors have a 10-fold risk for developing PAD.”
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Table 2. Screening Recommendations for PAD1,7,11

Continued from page 33

Table 1. Individuals at Increased Risk for PAD1,7
• 65 years or older
• 50 to 64 years of age plus risk factors for
atherosclerosis (hypertension, diabetes mellitus,
hyperlipidemia, history of smoking) or family history
of PAD
• Younger than 50 years plus diabetes and one
additional risk factor for atherosclerosis
• Individuals with known atherosclerotic disease in
another vascular bed (abdominal aorta, carotid,
coronary, mesenteric, renal, or subclavian)

Organization Name

Recommendation

American College
of Cardiology and
American Heart
Association7

Screen adults ≥ 65 years old,
adults ≥ 50 years old with a
history of smoking or diabetes,
and adults of any age with
exertional leg symptoms or nonhealing wounds

Adopted by the Society
for Vascular Surgery

American Diabetes
Association11

Screen patients with diabetes
who are symptomatic or are
asymptomatic and >50 years
old or have at least one other risk
factor (eg, smoking, hypertension,
hyperlipidemia, or duration of
diabetes) >10 years

European Society of
Cardiology1

Screen symptomatic patients, or
are asymptomatic and >65 years
old or >50 years old with risk
factors or a family history of PAD

As PAD continues to progress, the discomfort of intermittent
claudication becomes more severe, and takes less exertion to trigger the
discomfort.6 As blood flow continues to be further constricted, patients
will begin to experience lower extremity discomfort at rest. This discomfort is typically experienced in the feet first, and often at night, because
leg elevation decreases blood flow. When a patient is experiencing leg
discomfort at rest related to PAD, the patient is considered to have an
advanced form of PAD called critical limb ischemia (CLI), which is associated with increased cardiovascular risk.12
The body needs oxygenated blood flowing to the extremities to
ensure proper tissue viability and enable the proper recovery from

Even still, PAD may go undetected by healthcare providers for many
reasons. They may discount reported symptoms or assume symptoms,
such as pain while walking, may be due to arthritis or a musculoskeletal
issue, particularly in elderly patients.15 Although the discomfort experi-

cuts, blisters, or other minor wounds. If lower extremity blood flow

enced with intermittent claudication is typically cramp-like uneasiness,

is compromised, a wound on that extremity will typically be slow to
heal, increasing the risk of infection.13 If a wound that is infected is not
properly treated, the infection causes localized death and decomposition
of tissue at the wound site, commonly referred to as gangrene. A wound
that has progressed to gangrene typically requires amputation to stop the
progression of gangrene to other parts of the body. Smoking and elevated
hemoglobin A1C levels increase the risk of amputation in patients with
PAD.13
Approximately 50% of patients with PAD present with atypical

it can sometimes be experienced as fatigue, weariness, numbness or
tingling, causing PAD symptoms to be misidentified by a healthcare
provider.
Increasing awareness of PAD among clinicians and patients is the
first step in limb preservation and reducing the risk of cardiovascular
deaths associated with PAD. In Part 2 of this series on peripheral artery
disease, we will review diagnostic testing for PAD and current treatment
options for this stealthy disease.

symptoms or do not have the traditional symptoms of PAD, but studies

References

suggest that whether or not a patient with PAD is presenting with typical

1. Aboyans V, Ricco JB, Bartelink MEL, et al. 2017 ESC Guidelines on the

symptoms does not have an impact on PAD-related mortality.6,14

Diagnosis and Treatment of Peripheral Arterial Diseases, in collaboration with the European Society for Vascular Surgery (ESVS): Document

Barriers to Early Diagnosis

covering atherosclerotic disease of extracranial carotid and vertebral,

PAD, particularly when it is advanced, is associated with increased

mesenteric, renal, upper and lower extremity arteries. Endorsed by: the

morbidity and mortality. Therefore, early diagnosis is critical to reduce

European Stroke Organization (ESO), The Task Force for the Diagnosis

the patient’s cardiovascular risk and to preserve their limbs and quality

and Treatment of Peripheral Arterial Diseases of the European Society

of life. However, common PAD symptoms are typically underreported,

of Cardiology (ESC) and of the European Society for Vascular Surgery

especially in patients with a sedentary lifestyle who are not moving to the

(ESVS). Eur Heart J. 2018;39(9):763-816.

point of producing symptoms such as intermittent claudication, or dis-

2. Bevan GH, White Solaru KT. Evidence-Based Medical Manage-

comfort while walking. Others may attribute aches and pains to natural

ment of Peripheral Artery Disease. Arterioscler Thromb Vasc Biol.

aging. Because of this, a patient may experience symptoms of PAD for a

2020;40(3):541-553.

long period of time before reporting them to a healthcare provider.

34

8.20

Continued on page 37

lermagazine.com

®

nwpodiatric.com

Continued from page 35

3. Virani SS, Alonso A, Benjamin EJ, et al.
Heart Disease and Stroke Statistics-2020 Update: A Report From the American Heart Association. Circulation. 2020;141(9):e139-e596.
4. Yost M. Critical Limb Ischemia Volume I,
United States Epidemiology, Supplement
2016. Atlanta, GA: The Sage Group; 2016.
HCUP Nationwide Inpatient Sample (NIS).

“Increasing awareness
among clinicians
and patients is the
first step in limb
preservation.”

Healthcare Cost and Utilization Project
(HCUP). Rockville, MD: Agency for Health-

of the American College of Cardiology/

care Research and Quality; 2009.

American Heart Association Task Force on

5. McDermott MM. Lower extremity manifestations of peripheral artery disease: the pathophysiologic and functional implications of leg
ischemia. Circ Res. 2015;116(9):1540-1550.
6. Firnhaber JM, Powell CS. Lower Extremity Peripheral Artery Disease: Diagnosis and Treatment. Am Fam Physician.
2019;99(6):362-369.
7. Gerhard-Herman MD, Gornik HL, Barrett

Clinical Practice Guidelines. Circulation.
2017;135(12):e726-e779.
8. Eraso LH, Fukaya E, Mohler ER III et al.
Peripheral arterial disease, prevalence and
cumulative risk factor profile analysis. Eur J
Prev Cardiol. 2014; 21(6): 704-711.
9. Agnelli G, Belch JJF, Baumgartner I, et
al. Morbidity and mortality associated

C, et al. 2016 AHA/ACC Guideline on the

with atherosclerotic peripheral artery dis-

Management of Patients With Lower Ex-

ease: A systematic review. Atherosclerosis.

tremity Peripheral Artery Disease: A Report

2020;293:94-100.

10. Liu H, Wang H. Early Detection System of
Vascular Disease and Its Application Prospect. Biomed Res Int. 2016;2016:1723485.
11. American Diabetes Association. Peripheral
Arterial Disease in People With Diabetes. Diabetes Care. 2003;26(12):3333-3341.
12. Bailey MA, Griffin KJ, Scott DJ. Clinical
assessment of patients with peripheral
arterial disease. Semin Intervent Radiol.
2014;31(4):292-299.
13. Olivieri B, Yates TE, Vianna S, et al. On the
Cutting Edge: Wound Care for the Endovascular Specialist. Semin Intervent Radiol.
2018;35(5):406-426.
14. Diehm C, Allenberg JR, Pittrow D, et al.
Mortality and vascular morbidity in older
adults with asymptomatic versus symptomatic peripheral artery disease. Circulation.
2009;120(21):2053-2061.
15. Aronow H. Peripheral arterial disease in the
elderly: recognition and management. Am J
Cardiovasc Drugs. 2008;8(6):353-364.
Continued on page 39

Blue/White
JMS500
(Subortholene™️)
Available in 2mm,
3mm, and 4mm sheets.

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

8.20

37

PROVIDE THE BEST FOR
SWING AND STANCE PHASE

(207) 885-0414 • www.insightfulproducts.com

Continued from page 37

Diagnostic Accuracy of
PADnet Xpress® in the
Detection of Peripheral
Artery Disease
By Sue Duval, PhD
With existing knowledge, much of the cardiovascular risk burden of peripheral artery disease
(PAD) is preventable. PAD is a common atherosclerotic syndrome that is estimated to affect
12.5 million Americans and 237 million people
worldwide.1 One in five Americans over the age
of 65 has PAD.2 Based on national treatment
patterns, more than half of all patients with PAD
do not know they have it. Left undetected and
untreated, PAD significantly increases the risk
of cardiovascular events, such as myocardial
infarction and stroke, and adverse limb events,
including the need for revascularization, amputation, or both.
The ankle-brachial index (ABI) is the
standard diagnostic test for peripheral artery
disease (PAD). ABI is the ratio of the systolic
blood pressure at the ankle to the systolic blood
pressure in the arm.
The major risk factors for PAD are a history
of smoking, diabetes, older age, high blood pressure, high blood cholesterol, alcohol use, obesity,
and a family history of PAD. Left untreated, PAD
can lead to stroke, heart attack, and/or amputation and has a five-year mortality rate of over
30%.3
The latest iteration of PADnet is the PADnet
Xpress®, featuring technology designed for the
front lines of care and configured in an easyto-use, quick, portable, and secure form factor
to enable medical assistants to perform studies
where there may not be direct access to vascular
specialists.

including primary care, office-based vascular/
endovascular labs, ambulatory surgery centers,
and hospitals.
Reference test: Physiologic Testing
Patients received physiologic testing, including
ABIs and Pulse Volume Recordings (PVRs). In
some instances, angiography or ultrasound was
also performed and clinical notes and observations recorded. In those cases, a Registered Vascular Technologist analyzed the observations and
notes and classified disease accordingly. An ABI
between 0.9 to 1.35 was considered normal, 0.41
to 0.89 mild to moderate, and severe 0 to 0.4.
Index test: PADnet Xpress
The predictive algorithm associated with PADnet
Xpress is designed to mirror the numeric values
generated by the ABI. The researcher conducting
the index test was blinded to the outcome of the
reference test.

RESULTS
The prevalence of an abnormal test in the sample
was 44% (78/180). With the reference test as
the gold standard, the study results confirmed excellent diagnostic accuracy of the PADnet Xpress
with sensitivity of 90% and specificity of 68%.

CONCLUSIONS
Given the sensitivity and specificity results as
well as portability, speed-of-test, and ease-of-operation, PADnet Xpress appears to be well suited
for in-home and in-clinic PAD assessments.
Combined with the Biomedix Xchange population
health platform, PADnet Xpress should enable
cost-effective care protocols to be more easily
and securely realized, and most importantly,
may improve patient outcomes. The approach of
early detection and implementation of effective
therapies has the potential to improve debilitating
walking impairment and prevent cardiovascular
events in millions of people with PAD.

METHODS
Patients
In a recent study, 180 patients (314 segments)
were assessed for PAD using both PADnet Xpress
and physiologic testing in various settings

Shutterstock.com #445796983

and consulting portfolio includes peripheral artery
disease, critical limb ischemia, vascular surgery,
resuscitation science, and meta-analysis.
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Office-Based Advanced Wound Care Therapy
As diabetic foot ulcers
plague more patients,
wound care management—
including a host of new
technologies—are driving an
increase in office visits.

Negative Pressure Wound
Therapy

By Michael Flores, DPM, and Marshall

drainage. NPWT causes physical contraction of

G. Solomon, DPM, FACPM, FACFAS, FFPM

complicated wounds and removes soiling, excess

RCPS (qlas)

interstitial fluid, and slough from the wound

Negative pressure wound therapy (NPWT),
also known as vacuum-assisted wound closure,
is an advanced wound dressing that applies
continuous or intermittent application of
sub-atmospheric pressure to the wound site
to facilitate healing and collection of wound

bed, thereby optimizing the wound environment
for angiogenesis, resulting in granulation tissue
formation. It has become the mainstay in treatment of both acute and chronic diabetic foot
wounds.4 Typically, NPWT uses black or white
Diabetes mellitus is the leading cause for nontraumatic amputation.1 Since 1980, the number

foam dressings which are composed of different
materials and function in different ways.
The most-often used black foam is an open

of people with diabetes around the world

porous structure made of polyurethane dress-

has nearly quadrupled, from 108 million to

ing. The black foam dressing is primarily used

nearly 422 million in 2014—and it continues to

to treat deep wounds and flaps. Contraindica-

rise. Although first described in 1550 BC, dia-

tions for black foam use include malignancy of

betes is among today's costliest diseases, placing

the wound, untreated osteomyelitis, or necrotic

a major strain on our modern healthcare system

tissue.

2

due to its many complications.3 Given the in-

White foam, on the other hand, is a denser

creasing trend in obesity and the growing aging

dressing made of polyvinyl alcohol, which helps

population (with age-related metabolic changes

reduce granulation tissue formation into the

that favor diabetes), the need for patient care in

dressing thereby decreasing pain on dressing

the office has also increased.
Patients with diabetes, particularly those
with long-standing disease or of an older age,
suffer with significant deficits in general wound
healing, but particularly with wounds on the
lower extremities. There is general consensus
that wounds with a duration of 4 weeks to 3
months be identified as chronic wounds. Wound
care therapy has advanced in such a way that
patients with these challenging wounds can

change. White foam dressing also helps protect
delicate structures in the wound bed and
prevents wound adherence. White foam is indicated for superficial wounds, painful wounds,
exposed bone, wounds with established granulation tissue, tunnels, sinus tracts, and areas of
undermining. Contraindications include necrotic
tissue, untreated osteomyelitis, fistulas to organs
or body cavities, placement directly over exposed veins or arteries, and malignancies.5
A recent addition is installation negative

be treated as outpatients with weekly in-office

pressure wound therapy V.A.C. Veraflo Cleanse

visits. This review will examine these advanced

Choice™ by KCI. Instillation therapy is a tech-

wound care therapies, which consist of offload-

nique that intermittently washes out a wound

ing equipment, biologics, dressings, topical

with liquid solution. The purpose behind this

products, and hyperbaric oxygen therapy.

system is to clean the wound bed and promote

tissue growth. It has a 3-layer foam with one
layer being open-cell reticulated to allow for
wound cleansing and removal of thick exudate,
fibrin, and infectious material.6 A case series by
Arizona Burn Center at Maricopa shows promising results with Veraflo when applied to burns
and necrotizing soft tissue.7

Total Contact Cast
One of the basic principles of healing a diabetic
foot ulcer is pressure relief with offloading
devices. Regardless of creating an optimal environment for a wound to heal, without pressure
relief a wound will not resolve. A physician
in-office setting has many offloading devices
available, but many of them, such as removable
casts or controlled, ankle motion (CAM) boots,
require daily patient compliance tasks, such as
donning and doffing, allowing patients freedom to NOT use them. The long-standing gold
standard, the total contact cast (TCC) technique
was first developed in the 1930s and was used
for treating patients with leprosy deformities.8
The purpose of the TCC was to maintain a
patient’s activity level and achieve wound
closure at the same time. It continues to be
today's gold standard for offloading diabetic foot
ulcerations. TCC is indicated in patients with
plantar neuropathic ulcers of the forefoot and
midfoot, and to control early stages of Charcot
arthropathy.9 It has the advantage of forcing
Continued on page 42
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patient adherence during weight-bearing activity

The application of topical growth factors was

that other devices do not offer. The cast absorbs

developed as a way to supplement growth factor

the force that would prevent the wound from

deficiency in chronic wounds, and this strategy

healing and distributes the pressure of weight-

appears to be promising in diabetic wound care

bearing throughout the entire cast reducing

management. Smith-Nephew has developed a

significant pressure to the localized area.

recombinant PDGF called Regranex®, which is

A diabetic foot ulceration utilizing a TCC for

the only FDA-approved topical growth factor

offloading with optimal environment can heal,

used for the treatment for diabetic neuropathic

on average, in 6 weeks.11

ulcerations. Fiblast Spray® recombinant human

10

BFGH (RH-BFGF; Kaken Pharmaceutical Co.,

Although potentially successful, the
TCC can also pose risk to patients if applied

Ltd., Kyoto, Japan) is used to treat decubitus

incorrectly. A neuropathic patient ambulating

and skin ulcers including burn and leg ulcers

on a poorly applied TCC is at risk of developing

and has been approved in Japan to treat dia-

skin breakdown in other areas. A consecutive

betic foot ulcerations.19 Regen-D 150® (Bharat

series by Guyton et al evaluated TCCs applied

Biotech; Hyderabad, India), Easyef® (CGBio,

by a single physician: out of the 398 patients,

South Korea), and Heberprot-P® (CubaMedic,

human, animals, or synthetic tissues. The main

22 casts had complications such as ulcerations

Loznica, Serbia) contain 75ug of freeze-dried

purpose of CTPs is to prepare the wound base

throughout different parts of the foot and leg.12

recombinant human EGF (rhEGF) and are also

for closure via skin graft. It is important to note

In a well-known study, Armstrong et al13 exam-

used to treat diabetic foot ulcerations.20

before applying CTPs that a receptive wound

ined several offloading devices (TCCs, remov-

It’s important to note that topical growth

bed be created with a properly debrided wound

able casts, and half shoes) and found that TCCs

factors are an adjunctive therapy to wound care

free of infection and necrotic tissue, no tunnels

were superior in healing diabetic ulcerations in a

and not a substitute for proper wound heal-

or sinus tracts, have a granular base with ade-

shorter amount of time. However, TCCs require

ing principles such as debridement, infection

quate blood flow, moist environment, and pres-

expert technique and are also time consuming

control, and offweighting. The application of

sure relieved. Contraindications to CTPs include

to apply and remove in office, which have led

supplemental growth factors to chronic wounds

allergic reactions to bovine collagen or products

physicians to underutilize them.14 Integralife

which have growth factor deficiencies, appears

that might elicit an allergic response. It’s also

has developed the TCC-EZ® to counteract the

to be an optimal strategy for treating challenging

important to disclose the composition of the

discouragement of applying TCCs. A recent

chronic wounds.

CTP to the patient out of respect for personal,

comparative analysis found that this product
can be applied by novice casters in less than 14
minutes after 3 training runs.15

Growth Factors

cultural, ethnic, and religious beliefs.  

Culture-Tissue-Based
Products

Hyperbaric Oxygen Therapy

Chronic wounds with extensive tissue loss may

Hyperbaric oxygen therapy (HBOT) was first

exist in a suboptimal environment that may

described in the 1940s by Dutch physician Ita

The process of wound healing involves a

retard wound healing. The longer a wound is

Boerma in the treatment of clostridial myone-

complex biological process that utilizes growth

exposed to the environment, the higher the risk

crosis. Since then, HBOT has been utilized to

factors to regulate cellular responses for a

of infection. Cellular or tissue-based products

treat wounds by increasing the oxygen tension

wound to heal. Growth factors are endogenous

(CTPs) are effective adjunctive therapies for

in tissue. Wound healing requires a number

molecular signals made up of polypeptides that

treating chronic wounds. CTPs accelerate wound

of biomechanical processes that are oxygen

cells use to communicate and respond to prog-

healing by providing the necessary cellular

dependent. Local tissue hypoxia increases the

ress the wound healing process through stages

products to promote biological repair and tissue

risk of wound infection so the goal is to increase

of migration, proliferation, and differentiation.17

regeneration.21 In addition, CTPs provide pro-

the amount of oxygen that reaches the cellular

More specifically growth factors play a critical

tective coverings that limit bacterial growth and

level.23 Hyperbaric chambers accomplish this

role in influencing the inflammatory response,

fluid loss.22 The majority of CTPs are made from

by increasing the atmospheric pressure up to

formation of granulation tissue, and angiogen-

collagen and act as scaffolds creating temporary

3 times that found at sea level. Where 100%

esis. In chronic wounds, there is a deficiency

extracellular matrices. This allows for the migra-

oxygen administered at sea-level or normobaric

in growth factors such as fibroblast growth

tion of new blood vessels, cytokines, and growth

pressure increases the amount of oxygen dis-

factor-basic (bFGF), platelet-derived growth

factors to reach the wound bed, accelerating

solved in blood fivefold to 1.5 ml/dL (up from

factor (PDGF), epidermal growth factor (EGF),

the wound healing process. The components

0.3 ml/dL at sea level), increasing the pressure

and transforming growth factor-beta (TGF-β).

that make up CTP collagen are derived from

16

18
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Team Approach Helps

to 3 atmospheres increases the dissolved-oxygen
content of the blood to 6 ml/dL. Given that

The technologies supporting wound manage-

tissues at rest extract 5 – 6 ml/dL of oxygen,

ment are evolving daily. Such technologies are

the increased concentration provided by HBOT

certainly helpful, but it is also important when

is believed to more than cover resting cellular

treating chronic wounds to establish relation-

requirements without robbing oxygen from

ships with other specialties to help take on these

hemoglobin.23

challenging medical issues. The principles of

Hyperbaric oxygen must be administered

wound healing—proper debridement, antibio-

systemically via inhaling. Treatments for wound

sis, adequate blood flow, proper nutrition, maxi-

healing problems are typically delivered at 2.0

mizing the treatment of comorbidities, and pres-

– 2.4 atmospheres absolute (ATA) for 90 – 120

sure reduction, are most successfully addressed

minute intervals. The frequency of treatments

with a multispecialty team-based approach. A

depends on the severity and the type of wound.

vascular surgeon will help increase blood flow

The average number of treatments reported for

to a wound; a plastic surgeon can provide soft

healing a diabetic foot ulceration varies widely

tissue coverage; infectious disease specialists

from 4 to 100.24 Increasing oxygen promotes

not have adequate blood supply. Tissue oxygen

wound metabolism by enhancing fibroblast rep-

manage appropriate antibiotic coverage; and

measurements, such as transcutaneous oxime-

primary care physicians and endocrinologists

try, assess oxygen pressure in the tissue and are

manage nutrition and medical comorbidities. All

commonly used to determine proper candidate

specialties play a role in providing an environ-

lication, collagen synthesis, neovascularization,
and epithelization. HBOT also improves the
host response to bacterial infection by supplying

ment for wounds to heal.  

an oxygen source for leukocytes. Selection of

selection for HBOT. Patients with values less

HBOT is indicated in those individuals who

than 34 – 40 mm Hg will not spontaneously

Michael Flores, DPM, PGY-2 is a podiatric resi-

have decreased oxygen levels in areas that do

heal and may benefit from HBOT.25    

dent at the Beaumont Health Farmington Hills,

LER-FebPQ2020-half.indd 2
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of negative pressure wound therapy for
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Bike Fitting as a Diagnostic Tool
Like a good medical exam,
a medical bike fit starts
before the patient ever gets
on the bike. Talking with
cycling patients before any
assessments can facilitate
the diagnostic process.
By Andrea Myers, PT, DPT
Bike fitting is a service that has been offered in
bike shops and studios for decades. Bike fitting
is also a medical service offered by physicians,
physical therapists, chiropractors, and other
qualified health care providers. When bike fitting is performed by a properly trained medical
practitioner, it can be a valuable tool to diagnose
and prevent injuries. At its core, bike fitting is
a specialized form of posture and gait analysis.
Medical practitioners are uniquely qualified to
provide this specialized service to our patients.
A complete bike fit aims to improve a
rider’s comfort, efficiency, and aerodynamics on
the bike. It may also be used by medical practitioners to diagnose and treat fit-related injuries.
Injured runners require running gait analysis
for proper evaluation and treatment. Similarly,
injured cyclists need cycling gait analysis for

Photo Credit: Heather Ellicott

complete evaluation and treatment. Walking
gait analysis involves biomechanical assessment

just before bottom dead center (6:00 or 180°

knee are at maximal flexion values. The ankle

crank position). The recovery phase occurs just

moves from dorsiflexion to plantarflexion,

after bottom dead center to just before top dead

typically achieving peak dorsiflexion at a 50° –

center. The greatest muscle activity occurs in

70° crank angle.2 The exact amount of hip and

the propulsive phase. The propulsive phase is

knee flexion at TDC depends on crank length,

characterized by high activity in the gluteus

saddle height, and individual rider physiology.

maximus, the quadriceps, hamstrings (biceps

At bottom dead center (BDC), the hip and knee

Normal Cycling Mechanics
and Posture

femoris, semitendinosus, and semimembrano-

are at minimum flexion values. The ankle is

sus), and the gastrocnemius. The recovery phase

in maximum plantarflexion; the exact amount

is characterized by activity in the hamstrings,

Cycling gait analysis involves biomechanical

gastrocnemius, anterior tibialis, and rectus fem-

depends on fore-aft cleat positioning and

assessment of the rider during two phases: pro-

oris. During the recovery phase, the hip, knee,

pulsion (downstroke) and recovery (upstroke).

and ankle flexors work primarily to unload the

The propulsion phase occurs just after top dead

pedal. 2,3

of two phases: stance phase (closed kinetic
chain phase) and swing phase (open kinetic
chain phase).1 Complete gait analysis (whether
it is walking, running, or cycling) requires an
understanding of both normal and abnormal
gait mechanics.

center (12:00 or 0°/360° crank position) to

At top dead center (TDC), the hip and

individual pedaling style. In the recovery phase,
the hip and knee flex, and the ankle moves from
plantarflexion to dorsiflexion.2,3
Normal cycling posture varies based on cyContinued on page 50

lermagazine.com

8.20

49

Continued from page 49

Figure 1. The components of a bicycle. © Andrei Kukla/Adobe Stock Images.
cling discipline and individual riding style. The

phase and is accompanied by supination. There

a patient’s goals for physical therapy treatment.

following discussion is most applicable to road

should be minimal frontal plane motion of the

Improving communication improves outcomes.

cyclists who use clipless pedals. Other cycling

knee; however, slight medial knee movement

The off-the-bike physical evaluation should be

disciplines, such as mountain biking or track,

begins at TDC and reaches its peak around a

comprehensive and include cycling specific func-

have specialized characteristics that require

90° crank angle. Frontal plane movement of

tional movement tests.

different fit considerations. A discussion of these

the trunk should be minimal. If excessive frontal

characteristics is beyond the scope of this article.

plane trunk movement is present, it is possible

during a bike fit, including a goniometer, plumb

that the saddle is too high or the saddle is too

line, laser level, motion capture, and pressure

be in mid-range extension, thoracic spine in

narrow and not properly supporting the ischial

mapping. More technology does not always

mild flexion, lumbar spine in flexion, and

tuberosities. Excessive trunk frontal plane

result in a better fit outcome. No matter what

pelvis in anterior rotation.2 There should not

motion may also be a compensation for fatigued

technology a fitter uses, the fitter needs to be

be any part of the thoracic or lumbar spine

hip and knee extensors.

able to understand the data and know how to

In general, a rider’s cervical spine should

that shows excessive flexion as compared to

3

Fitters may use various types of technology

use it to help their patients.

have a “flat-back” appearance as a result of the

Clinical Bike Fitting
Essentials

moderate anterior pelvic tilt. The shoulders

The essential components of a bike fit are the

saddle height, saddle fore-aft, handlebar reach,

should be at approximately 90° of flexion and in

rider interview, physical evaluation, on-the-bike

handlebar width, saddle-to-handlebar drop, and

neutral horizontal abduction/adduction, elbows

assessment and adjustments, post-fit instruc-

cleat positioning. A fitter should have a deep

in mid-range flexion and mild pronation, and

tions and documentation, and patient/client

understanding of the components of a bicycle

wrists in slight flexion. The rider should be in a

education. A complete bike fit always begins

(Figure 1), including the various clipless pedal

position of stability and joints should not be at

with the rider interview, which is essentially the

systems a rider may use. Cleats are fastened

end range.

subjective portion of a medical exam. The rider

onto the bottom of the shoe with screws and

the other vertebral segments; the rider should

The bike fitting profession is full of
formulas and methods that help a fitter set

interview should include discussion of past and

are adjustable in 2–3 planes depending on the

However, some frontal and transverse plane

current medical history, reason for getting a fit,

specific pedal system (Figure 2). Most brands of

motion is seen in healthy, well-trained cyclists,

riding history, riding and/or competitive goals,

clipless pedals are adjustable in all three planes:

and should be considered normal. Tibial inter-

current exercise routine, and any other specific

anterior-posterior, medial-lateral, internal and

nal rotation occurs during the propulsion phase,

rider concerns. It is important to understand

external rotation. A good medical bike fit does

which is accompanied by pronation. Tibial

what each individual rider wants out of the fit-

external rotation occurs during the recovery

ting experience. This is similar to understanding

Cycling is primarily a sagittal plane activity.
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not blindly adhere to a particular formula, but
takes into account each rider’s unique anatomy
and biomechanics. For example, to set saddle
height, one formula would dictate that knee
flexion at BDC should be 25° – 30°, whereas
another says 35° – 40° is the correct range. How
does a medical fitter determine the right knee
flexion angle at BDC for a particular client?
The fitter should take into account the rider’s
flexibility; neural tissue tension; available hip,
knee, and ankle range of motion; pedaling
style; possible leg length discrepancy; any joint
pathomechanics; and intended type of riding
(road racing, commuting, etc.). Medical fitters
should use this approach throughout a bike fit:
one grounded in clinical reasoning and based on
your medical assessment of the patient’s unique
characteristics.

Common Fit-Related Postural
and Gait Deviations

Figure 2. How to adjust a cycling cleat. The cleat fastens to the shoe through 2-4 screws depending on
the brand. The cleat may be moved anterior-posterior, medial-lateral, and internal and external rotation
(adjustability depending on specific pedal system). © weerapat1003/Adobe Stock Images.

Many fit-related postural and gait deviations
may be found in a cyclist. When assessing

diagnosing injury. Shirley Sahrmann, PT, PhD,

internal rotation, genu valgum, and pronation.

the upper body, static postural deviations are

developed the concept of Movement System

These riders may complain of lower back,

common. A fitter may find excessive cervical

Impairment Syndromes to identify faulty

anterior or lateral hip, knee, or medial foot pain.

extension or thoracic flexion, shoulder internal

movement patterns that can lead to injury.4 This

To correct this faulty movement pattern, the

rotation, shoulder horizontal abduction, shoul-

concept can be applied and expanded to under-

stance width often needs to be decreased. This

der horizontal adduction, shoulder flexion > or

stand bike fit-related pain and injury. There are

is achieved by moving the cleat laterally or using

< 90°, full elbow extension, or wrist extension.

several common faulty lower extremity move-

a pedal with a shorter spindle. An additional

Any of these findings may contribute to pain or

ment patterns that are found in cyclists. A fitter

finding at the cleat may be excessive heel out,

injury. Findings of excessive cervical extension,

may find excessive hip abduction and external

which should also be reduced.

thoracic flexion, shoulder flexion > 90°, or full

rotation, genu varum, and supination. Riders

A third faulty movement pattern is found

elbow extension may indicate that the handle-

with this presentation may complain of lower

in the rider with a saddle that is too high. This

bar reach or drop is too large. Patients with

back, anterior or lateral hip, knee, or lateral foot

will result in ipsilateral trunk side flexion,

these findings may complain of back or neck

pain. The initial correction for this finding is

pain or saddle discomfort. Shoulder flexion 90°

hip adduction, increased knee extension, and

to widen the rider’s stance width. This can be

may result in shoulder, elbow, or wrist pain; or

increased plantarflexion with the crank at BDC.

achieved by moving the cleat medially, using a

median or ulnar nerve paresthesias. Findings of

pedal with a longer spindle, or installing pedal

These riders may complain of lower back pain,

shoulder internal rotation, shoulder horizontal

spindle extenders. These riders often excessively

adduction, or wrist extension may indicate bars

rotate their cleats to promote a heel-in position,

that are too narrow. Patients may complain of

which will also likely need to be addressed. Of-

paresthesias in the median or ulnar nerve dis-

ten, correcting hip, knee, and foot alignment by

tributions, wrist or hand pain, or cervicothoracic

normalizing stance width and cleat rotation will

pain. Bars that are the wrong width (too wide or

also correct faulty foot alignment. Forefoot and

narrow) may also impair breathing by reducing

rearfoot posting with wedges or custom orthoses

ribcage expansion.

should be done after correcting movement

The lower extremities move reciprocally to power the bicycle. Many common gait
deviations are found that provide useful data in

impairments of the hip and knee.
Another common faulty movement pattern

abnormal nerve tissue tension symptoms in
the sciatic nerve or its branches, saddle sores,
posterior knee pain, iliotibial band symptoms,
calf cramping, or foot pain or paresthesia.
Conversely, a saddle that is too low will
result in contralateral trunk side flexion and
excessive hip and knee flexion at TDC and
excessive knee flexion and dorsiflexion at BDC.
These riders often complain of lower back pain,
anterior or lateral hip pain, anterior knee pain,
Continued on page 54

is found in the rider with hip adduction and
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and foot pain or paresthesia. In addition to
raising saddle height, a fitter may consider using
shorter cranks to further reduce the amount of
hip and knee flexion at TDC. This intervention
is particularly beneficial for riders with reduced
available hip or knee flexion range of motion
due to arthritis or other joint pathology.
A more complex faulty movement pattern
is the rider who demonstrates excessive trunk,
hip, and knee movement in the frontal and
transverse planes that does not follow any of the
above patterns. The problem is often a saddle
that is too narrow and does not adequately support the ischial tuberosities. These riders often
have a great variety of complaints, including
saddle sores, lower back pain, knee pain, and
foot pain. Selecting the correct width and model
of saddle is often a matter of trial and error due
to the variation in saddle shapes as well as how
a rider sits on the saddle. Riders use varying
amounts of anterior pelvic tilt throughout a
ride. Variables such as terrain (hilly or flat) and
level of effort influence the way a rider sits on

tion to make a diagnosis. Abnormal biomechan-

Improvements in cycling technology are making

ics observed on the bike help support objective

cycling more accessible to people with medi-

findings from the off-the-bike evaluation.

cal diagnoses. Patients with arthritis, obesity,

Common fit-related cycling injuries of the trunk

myopathies, and neurological disorders are

and lower extremities include patellofemoral

greatly benefiting from electronic motor-assisted

pain syndromes, lumbar radiculopathies, sciatic

bicycles. Cycling-specific prosthetics are allowing

nerve entrapments (often at the piriformis or

people who have undergone amputations to ride

ischial tuberosity), sacroiliac joint pain, iliotibial

with greater comfort and efficiency. Unfortu-

band syndrome, trochanteric bursitis, pes

nately, according to a literature review done by

anserinus bursitis, metatarsalgia, Morton’s neu-

Dettori and Norvell in 2006, the prevalence of

roma, Achilles tendinopathies, plantar fasciitis,

non-traumatic bicycle injuries may be as high

and saddle sores (skin abrasion, folliculitis, or

as 85%.7 Injured cyclists will require medical

abscess).

practitioners with a deep understanding of cy-

2,3

The clinician must consider the pa-

tient’s available joint range of motion, strength,
flexibility, off the bike static and dynamic alignment, neural tissue tension, and joint mechanics

cling medicine to fully address their injuries and
prevent new injuries in the future.

to fully determine the correct bike fit for that pa-

Andrea Myers, PT, DPT, is a board-certified

tient. For example, a patient with a 40° passive

clinical specialist in orthopaedic physical therapy.

straight leg raise bilaterally will not tolerate a cy-

She works as a physical therapist at Carlson

cling position in which the handlebars are lower

Therapy Network in Bethel, Connecticut, and

than the saddle. If that patient’s handlebars are

as a bike fitter at Class Cycles in Southbury,

set lower than the saddle, the patient will com-

Connecticut.

pensate for the lack of hamstring flexibility and

a saddle. Riding at higher intensities partially

sciatic nerve mobility by excessively flexing the
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3. Broker J. The Biomechanics of Cycling. In:
Hughes C, ed. Orthopedic Management of the
Cyclist, Runner, and Swimmer. Lacrosse, WI:
Orthopaedic Section, APTA, Inc.; 2013.
4. Sahrmann S. Movement System Impairment

5. Kotler, D, Babu, Ashwin N, Robidoux, G.
Prevention, Evaluation, and Rehabilitation of
Cycling-Related Injury. Current Sports Medicine Reports: 2016; 15(3): 199-206.
6. People for Bikes. (2018). U.S. Bicycle Participation Report. People for Bikes.

https://

peopleforbikes.org/resources/u-s-bicycling-participation-report/

reporting record sales, including a large increase

7. Dettori, N.J., Norvell, D.C. Non-Traumatic Bi-

in new riders with a higher potential for injury.

cycle Injuries. Sports Med. 2006; 36: 7–18.
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Cutting Edge
Technology
from a name
you can Trust.

PDAC Approved

L1932

Dynamic, Floor
Reaction, Carbon AFO
• Clinically designed and
tested in conjunction with
certified orthotists at Atlanta
Prosthetics & Orthotics (APO)
(call for details)

NOW AVAILABLE
...as low as

Call for details.

• Anterior and
Tuberosity relief
• Fully lined calf-band
• Designed for
non-contact in critical,
pressure point areas
• Does not excessively
push out the shoe
• Structurally reinforced
in high stress junctions

APO

• Non-obtrusive
brace design
• Forefoot Dorsi-assist
• Optional leather
valgus/varus strap
• One Year Warranty
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95!
95!
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FOR
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Samples available for $95!

O&P Solutions

• New manufacturing process
increases strength 5X
• Trimmable Footplate
• Deep, High Gloss Luster Finish
• Top/Bottom Footplate
Non-Skid Surface
• Removable/Washable liner
• Customizable strap length

1625 Rock Mountain Boulevard, Suite H-J
Stone Mountain, Georgia 30083
800-922-5155 | 800-813-8139 Fax
www.oandp.solutions
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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

ÖSSUR INTRODUCES
BALANCE FOOT
PROSTHESES

at the St. Pölten University of Applied Sciences

access the associated publication, “GaiTRec, a

(UAS), Austria, and the Austrian insurance

Large-Scale Ground Reaction Force Dataset of

institution AUVA have published one of the

Healthy and Impaired Gait,” visit www.nature.

biggest data records worldwide on gait analy-

com/articles/s41597-020-0481-z.

sis. The data include anonymized information
on over 2,000 patients after joint transplantations, fractures, and ligament injuries, as
well as associated impairments of the hips,
knees, ankles, and heel bones. The data come
from several years of clinical gait analysis

WINTER BOOTIES FOR
NEWBORNS AND NEW
WALKERS

practice and can be used to improve analysis
procedures and models. The database, called
GAITREC, is available online free of charge.
The database comprises information on
ground reaction force (GRF), which is the
force between the foot and the ground that is
Össur has introduced 2 prosthetic feet for
less-active people with lower limb loss. Balance
Foot S is a lightweight, waterproof, comfortable
fiberglass prosthetic foot featuring a wide sole
blade, innovative high-performance foam base

generated during movement. It is an important
standard parameter used in clinical practice
and in research. The figures form the basis for
diagnosis and for the assessment of therapeutic
success.

that spans the length of the foot, and a unique

Stonz fleece-lined winter booties are perfect

cushioning foam heel, all to facilitate smooth

for babies and early walkers (0–2.5 years)

rollover and sit-to-stand movements, as well as

who need soft non-slip shoes for all weather

to enhance the user’s perception of stability. The

conditions and wide toe boxes for working on

Balance Foot S Torsion is ideal for low-active

balance. The 600D coated nylon construction

walkers who want a lightweight, waterproof

ensures no cold gets in, and bootie liners are

comfortable foot for everyday use. It features the

available for extreme cold conditions. Warm

same wide sole blade, foam base, and cushioning heel, but has the added benefit of a torsion
shock unit to help with turning movements,
absorbing shock, and restoring rotational capabilities. Both feature an anatomical foot cover, a
steady-grip sole, and a sandal clamping toe.

The St. Pölten UAS and AUVA have made one of
the biggest data records for automated gait analysis
worldwide openly accessible. Image courtesy of FH
St. Pölten / Florian Kibler.

and plush, Stonz baby winter booties are wide
enough to easily slip on the child’s bare feet,
socks, or soft-soled shoes, yet stay securely
on thanks to 2 adjustable toggles, which lock
the booties on their legs and ankles. The soft

“Gait analysis provides a huge amount of

form-fitting soles/no heel design helps baby’s

data,” said Horsak, head of the research focus

developing feet by not manipulating the surface,

Motor Rehabilitation at the St. Pölten UAS.

and the Canadian Podiatric Medical Association

“Their interpretation is challenging and there

certification certifies the product is good for chil-

is a great deal of interest in supporting medical

dren’s foot health and development. High-qual-

decision-making processes with machine

ity construction means they are built to last;

GAITREC: A DATA
TREASURE FOR GAIT
ANALYSIS

learning methods. The more data we have, the

they are made to be passed down to multiple

https://figshare.com/collections/GaitRec_A_

Stonz

To facilitate research, therapy, and diagnosis,

large-scale_ground_reaction_force_dataset_

866.397.8669

FH-Prof. Dr. Brian Horsak and his colleagues

of_healthy_and_impaired_gait/4788012. To

www.stonz.com

Össur Americas
800/233.6263
ossur.com
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better the results.”
To access the GAITREC database, visit
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children. Machine washable.

NEW & NOTEWORTHY

DONJOY X-ROM POST-OP
KNEE BRACE

NEW APPROACH TO
IMPROVING GAIT OF
CHILDREN WITH CP

ically developing peers,” said Conner. “This is

Ben Conner, a third-year MD/PhD student

we resist the push-off phase of walking, so that

at the University of Arizona College of Medicine – Phoenix, is studying a robotic walking
therapy for children with cerebral palsy (CP).
His research is part of an interdisciplinary

“Kids with CP are weaker than their typdue to both smaller muscles and an inability to
effectively fire those muscles. Using our device,
the kids are forced to recruit greater muscular
force in order to take a step. With repetitive
practice, we have found that this carries over to
greater strength and muscle recruitment while

team housed at Northern Arizona University’s

walking without the exoskeleton on, making

Biomechatronics Lab, which is led by Zachary

these kids faster with greater endurance.”

Lerner, PhD, assistant professor, Department

The training device would work to supple-

of Mechanical Engineering. The lab seeks to

ment current treatments for CP, which include

restore neuromuscular function and augment

medications such as muscle or nerve injections

human ability through the design, control, and

and oral muscle relaxants, physical therapy,

testing of robotic exoskeletons.

and orthopedic surgery.

With custom designs and control
schemes, the lab’s exoskeletons—which are
relatively inexpensive and mobile devices—can
serve multiple purposes. An assistive feature is
designed to make walking easier for kids with

NEOFECT SMART
BALANCE

CP. Using motors and a wireless control system
The X-ROM Post-Op Knee Brace is designed to
help patients recover from anterior cruciate ligament repair and other knee surgeries. It features
DonJoy’s most advanced range of motion protection and an improved user-friendly design.
Post-op application and adjustment is fast and
simple with easy-to-use strap, tab, and buckle
designs, and 4 independently telescoping sliders

worn at the waist, the exoskeleton works with
leg muscles to propel the body forward and
create a more normal walking pattern. Conner’s
project is focused on a resistive feature to serve
as a therapeutic intervention. The resistive
feature focuses on re-training signals between
the brain and the leg muscles to work more
efficiently while walking.

with easy push-button controls enhance brace
placement, stability, and comfort. The adjusta-

The Neofect Smart Balance is a lower-limb re-

bility helps minimize the risk of peroneal nerve

habilitation device that uses games to encourage

compression at the fibular neck. Comfort and

regular practice for patients recovering from

stability features include a strong, lightweight

stroke, traumatic brain injury, spinal cord injury,

design to help enhance varus/valgus contouring,

or other musculoskeletal disorders. The gamifi-

folded ankle pads, and strategically placed con-

cation makes rehabilitation more interactive and

tact points between the leg and brace to reduce

fun for patients, and the digital solution provides

slippage. The design accommodates patients

measurable results for therapists. The solution

with a range of anatomies. An anti-microbial

emphasizes core strength for restabilization and

coating helps neutralize odor while increasing

balance, and evaluates posture and gait based

comfort and durability.

on sensors in the pad. To play, patients sit or
stand on the 2.5-foot surface, which tracks and

DJO
800/321.9549
djoglobal.com

Diagram of Robotic Exoskeleton Therapy courtesy of
UArizona.

lermagazine.com

analyzes movements that are mimicked on a
connected screen. Over 30 augmented reality
games like “Rock Band” engage patients as
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they step on and off the pad based on the color
of the notes on the screen. The games provide
real-time visual and auditory feedback and
ensures therapy is both fun and measurable.

30 YEARS POST-ADA,
PEOPLE WHO USE
WHEELCHAIRS STILL
EXCLUDED

Neofect

The Americans with Disabilities Act (ADA) was

888/623-8984

signed into law 30 years ago, but the needs of

neofect.com/smart-balance

people with mobility disabilities continue to be
overlooked and unheard, according to the 2020
Drive for Inclusion Report Card published by

OS1ST DEBUTS DYNAMIC
TT3 TURF TOE/HALLUX
LIMITUS SPLINT

BraunAbility, a manufacturer of wheelchair-accessible vehicles and lifts. In their recent survey,
only 15% of this population is satisfied with the
current effectiveness of ADA laws, and nearly
half feel excluded from full societal participation most of the time because of their mobility
impairment.
The aim of the survey was to shed light on

populations in terms of marginalized
groups that have the least input on
decisions that impact them.
• After having experienced restricted
mobility and isolation under shelterin-place orders, nearly 70% of the
general population expressed having a
greater willingness to understand and
accommodate others who experience
isolation or challenges because of a
mobility impairment.
To join The Driving Force online survey
community, visit www.BraunAbility.com/
TheDrivingForce. To review the 2020 Drive for
Inclusion Report Card and to learn more about
Drive for Inclusion, visit www.DriveforInclusion.com.

the state of inclusion for the mobility disability
community with the intent of furthering diversity and inclusion. BraunAbility surveyed both

TULI’S SO SOFT INSOLES

the general population and The Driving Force,
the company’s online community of people
with mobility impairments and their caregivers.
The 2020 Drive for Inclusion Report Card
revealed:
• 68% of the general public believe people
OS1st has debuted the TT3 Splint, a partial foot
sleeve that pairs medical-grade compression
with a dynamic splint to target turf toe and
hallux limitus, metatarsalgia/sesamoiditis, flexor
tendonitis, bunion pain, and ligament sprains.
The TT3’s strategic compression zones protect
joints and limit swelling while the dynamic great
toe splint uses a springboard action using the
tension band concept to distribute force across
the length of the entire metatarsal instead of directly on the joint during the toe-off/propulsion
segment of walking or running. The sleeve is
simple to use. It is comfortable enough to wear
anytime, anywhere, and features a hypo-allergenic gel that keeps the TT3 in place and allows
a comfortable range of motion, never restricting
or limiting activity.

accommodated and included in most
aspects of society, but only 23% of The
Driving Force agree.
• According to The Driving Force, the No.
1 barrier to achieving inclusion is the lack
of involvement of people with mobility
issues while mobility accommodations are
designed and developed. Conversely, The
Driving Force said the best opportunity to
solve this issue is to include people with
disabilities in the design and development
of products or places.
• 40% of The Driving Force believe mobility
challenges are rarely considered when
organizations and governments develop
programs or accessibility accommodations
under the category of diversity and
inclusion.

OS1st
844/413-5457

wheelchairs as second only to immigrant

8.20

Medi-Dyne has introduced So Soft Insoles to its
Tuli’s line. The insoles combine Tuli’s multi-cell,
multi-layer gel pattern for shock absorption
and a soft fabric lining for added comfort and
sweat reduction, for use with or without socks.
And they are latex free. This patent-pending
design provides relief from heel to toe for sore,
tired feet. Tuli’s So Soft Insoles are great for
all-day wear and can fit in almost any shoe,
from flats to boots to sneakers. The insoles can
be trimmed to fit. Just place the insoles on the
included cutting guide and trim with scissors.
Medi-Dyne

• The general public cited people who use

os1st.com

60

with mobility challenges are fairly
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800/810-1740
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MERRITHEW FLEX
MASSAGE STICK

Hanna has been in practice in the

neck fractures, tibial plateau fractures, sacroiliac

Western New York area for over 25 years and

joint disruption, intercondylar femur fractures,

has served on the NYSPMA Board of Trust-

subtalar arthrodesis, and fixation of pelvis and

ees since 2013; he has held other leadership

iliosacral joint.

positions. Among the topics he will focus on
during his presidency are advocating for the
expansion of podiatry’s role in preventive care;
providing assistance to the membership as the

OrthoPediatrics Corp.
877/268-6339
orthopediatrics.com

profession navigates the COVID-19 pandemic;
and working alongside the NYSPMA Public
& Population Health Task Force to continue
championing the message that care provided

CRYO-CORD UMBILICAL
CORD GRAFT MATERIAL

by a podiatrist leads to improved health, especially as it relates to chronic conditions such
as obesity, diabetes, the opioid crisis, and fall
prevention.
The Flex Massage Stick by Merrithew is ideal
for self-myofascial release and physical therapy.
It is designed with removable rollers that allow
the user to customize their massage, loosen tight
knots, and smooth out sore muscles. Over time,

LARGE FRAGMENT
CANNULATED SCREW
SYSTEM

injury, inactivity, poor diet or stress can create
restrictions within tissues—the massage stick
will help users identify and rehabilitate these
restrictions for improved resilience and mobility.
Hypoallergenic, non-toxic, phthalate-free, and
with 12 reconfigurable wheels that can easily be

Royal Biologics’ Cryo-Cord is the first non-di-

disassembled for easy cleaning, the Flex Mas-

methyl sulfoxide (DMSO)-free viable umbilical

sage Stick is also recommended for pre-workout

cord graft. The material is ideal for use in foot

warm-ups and post-workout repairs.

and ankle surgery. Cryo-Cord offers a new en-

Merrithew

hancement to traditional wound care therapies
OrthoPediatrics recently launched its Large

and is intended for use as a soft tissue barrier

Fragment Cannulated Screw System. The in-

or wound dressing. It is processed using aseptic

novative system in indicated to address trauma

techniques and is frozen with a proprietary

procedures, as well as treat children with slipped

cryoprotectant. The company’s Autologous Live

capital femoral epiphysis (SCFE); it includes

Cellular–based therapies offer surgeons an

specific design elements to address the needs

efficient and effective way to enhance surgical

of the pediatric population. The system’s design

outcomes by providing alternatives to conven-

features include screws in 2mm increments

tional therapies for bone and soft tissue–related

The New York State

for more precision, screw thread run out in the

injuries.

Podiatric Medical Asso-

head of the screw to aid in hardware removal,

ciation (NYSPMA) has

dual lead threads to accelerate screw insertion,

named James Hanna,

and threaded cannulation to facilitate implant

DPM, as its 78th pres-

removal. Large Fragment Cannulated Screws

ident; he was installed

are available in 6.5mm and 7.3 mm diameters

July 23 during a Zoom ceremony. Hanna

and are intended for pediatric fracture fixation

succeeds Daniel B. Keating, DPM.

of large bones and large bone fragments such

800/910-0001
merrithew.com

JAMES HANNA, DPM,
NAMED NYSPMA’S 78TH
PRESIDENT

Royal Biologics
201/488-1549
royalbiologics.com

as slipped capital femoral epiphysis, femoral

lermagazine.com
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Special offer for LER subscribers:
Receive complimentary access to

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.

LE&RN’s Physician CME
(normally $99)!

At check out, use this coupon code: LER20FREE

LymphaticVascular
Disease:
Diagnosis &
Treatment
LE&RN is
proud to
present the
groundEarn Up to 7 CME Credits
breaking
Online! Level 1 (3 Credits)
online CME
and Level 2 (4 Credits)
Seminars
for Physicians Lymphatic-Vascular
Disease: Diagnosis & Treatment. These
courses are an exciting educational portal
to understanding the interplay of the
lymphatic and vascular systems as related
to patient health. This seminar is intended
for physicians who need to diagnose and/
or treat patients with lymphedema (LE)
and/or lipedema (LI).
Upon completion of this activity,
participants will be able to recognize
the physical, imaging, and laboratory
findings relevant to a lymphedema or
lipedema diagnosis; compare and
contrast the available therapies for
lymphedema and lipedema; and diagnose
potential candidates for lymphatic
surgery. Questions? Contact us at
LERN@LymphaticNetwork.org.

ORDER NOW AT LERN-CME.ORG
Presented by

This activity has been planned and
implemented in accordance with the
accreditation requirements and
policies of the Accreditation Council for
Continuing Medical Education (ACCME) through the joint
providership of the Academy for Continued Healthcare
Learning and LE&RN. ACHL is accredited by the ACCME to
provide continuing medical education for physicians.
The Academy for Continued Healthcare Learning
designates this live activity for a maximum of 7.00 AMA
PRA Category 1 Credits™. Physicians should claim only
the credit commensurate with the extent of their
participation in the activity.
LERN551 © 2020
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ACROSS
1 One of the health factors that should be routinely
evaluated in patients at high risk of osteosarcopenia, 2 words
7 One of the risk factors for osteosarcopenia
9 Thanksgiving bird
11 Prefix meaning bone
13 Femur or tibia, eg
14 Distance between
15 Support
17 Communications authority, abbr.
18 Conservative or ___ -surgical options
19 ____ training: one of the effective actions to
curb osteosarcopenia
21 Xray output
22 Salt Lake City's state
23 Index that relates to carbohydrates and how they
affect blood sugar levels
26 Wrist bone
27 Disconnect
28 Relating to fatty tissue
29 Colorants used in some scans

DOWN
2 Not operating
3 Historic period
4 Consumes
5 Loss of muscle tissue as part of aging
6 Distinguishing flavor
8 Barbershop tool
10 Loss of this is one of the most prevailing
conditions in aging adults, 2 words
12 Solitary
13 College degree
14 One of the contributing factors in the age-related
association between muscle and bone loss
16 Mitigated or moderated
17 One of the symptoms associated with
osteosarcopenia
19 Insomnia indicators (under the eyes)
20 Summa ____ laude
24 Psychic's ability
25 Signal

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

Children’s Line
A classic shell manufactured
ma
from state-of-the-art acrylic.
Ortho-Rite's functional acrylic
offers full biomechanical
control for patients requiring
stability and support.

Ortho-Rite
INCORPORATED

Dress-Rite

Sport-Rite

Walk-Rite

Graph-Rite

Leather Line

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

Lightweight, durable stabilization

The WalkOn family of AFOs provide options for patients
with dorsiflexion weakness who require support for
moderate to severe drop foot. These orthoses are
lightweight, low-profile, and extremely tough. Their
dynamic design provides a more physiological and
symmetrical gait, offering fluid roll over and excellent
energy return.

professionals.ottobockus.com
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WalkOn Carbon
Fiber AFOs

