Presorted Standard
U.S. Postage

PAID

Mechanicsburg, PA.
Permit No. 63

RELIEVE
TIRED
ACHY
LEGS

NE W MICROFIBER OPAQUE + PLUS
COMPRESSION STOCKINGS

Follow us:

T 800.556.5572
10300 North Enterprise Drive I Mequon, WI 53092 I U.S.A.
drcomfort.com I Copyright © 2018 by DJO, LLC I MKT00-7966 Rev A

@drcomfort

Dr.Comfort drcomfort.com

Individual results may vary. Neither DJO Global, Inc. nor any of its subsidiaries dispense medical advice.
The contents of this sheet do not constitute medical, legal, or any other type of professional advice. Rather,
please consult your healthcare professional for information on the courses of treatment, if any, which may be
appropriate for you.

CHOOSE FOOTMAXX TO HELP MORE
PATIENTS AND BOOST YOUR BOTTOM LINE!

OUR PROMISE TO YOU:
- Simple process for scanning and ordering
- Comprehensive customer support, training
- Higher patient compliance rate
- High-quality, custom orthotics
- Fast turnaround

To get started with Footmaxx, call 1.800.779.3668
or visit footmaxx.com/get-started

January 2019
VOLUME 11

contents

NUMBER 1 L ERM AG AZIN E . C O M

COVER

FEATURES
27

 ASE: A WOMAN WITH
C
BLISTERING, ERYTHEMA,
AND SCALING OF THE FEET

 ATIONAL
N
BIOMECHANICS DAY

What’s causing the worsening

32

 D PRINTING IS CHANGING
3
THE FOOTWEAR GAME

The increasing cost effectiveness of 3D printing sets
the stage for disrupting a decades-old process for
making orthotics

signs and symptoms that are
eroding the patient’s quality
of life? Once that question is
answered, what treatment should
be pursued?

DAY 2018

45

1 1,000 Students, 450 Biomechanists,
150 Global Sites

process in the podiatrist’s office
By Keith Loria

37

on the relationship between
an elevated body weight and
its effect on tendons, muscles,
bones, and joints is grounded in
the physical stress effects of body weight, the role
of inflammation is becoming better understood.

 IGITAL PROCESS +
D
TECHNOLOGY + PODIATRIC
EXPERTISE = THE FUTURE
OF ORTHOTICS

New partnership puts streamlined manufacturing

	
By Robert Creighton, DPM

51 A N EXCERPT:

8SOLE MAKES US DEBUT

”We created an orthotics toolbox for doctors,” said
Pavel Repisky, a partner at 8sole, the newest 3D
player in the US orthotics market.

9 O
 RTHOTIC AND PROSTHETIC

INNOVATION: TEMPERING
ENTHUSIASM WITH CAUTION

My perspective comes from 2

roles: Professional Standards
Officer for the Australian Orthotic
Prosthetic Association (AOPA)
and international lecturer with
Human Study e.V., a non-profit organization that
delivers prosthetic and orthotic education...

New Anatomic Structure In Ankle

• G ait Training Can Slow Age-Related
Changes in Energy-Cost of Walking

• A rch Height Does Not Affect Foot or
General Health QOL

serve as an indicator of fall risk in
this vulnerable population?

• P olio-like Illness AFM Strikes Nearly

CALL FOR MANUSCRIPTS
 ERE’S HOW TO SUBMIT
H
YOUR MANUSCRIPT

LETTER TO THE EDITOR
12

 ES ANSERINE TENDINOP
BURSITIS: TO INJECT OR NOT
TO INJECT

14

AUTHOR RESPONDS

By Louise Puli, BPO, MPH

17 • B arcelona Researchers Describe

• F oot Problems Affect 2/3 of

	
By Thurmon E. Lockhart

11

FROM THE LITERATURE

 YNAMICAL PROPERTIES
D
OF POSTURAL CONTROL
IN OBESE COMMUNITYDWELLING OLDER ADULTS

Does obesity affect balance and

By Janice T. Radak

GUEST EDITORIAL

 HE INVISIBLE EFFECT OF
T
BODY WEIGHT ON TENDONS

While the predominant view

By Keith Loria and Janice T. Radak

33

62 N
 ATIONAL BIOMECHANICS

	
By Carla Benson, DPM

Homeless Population

• 3 D-Printed Knee Brace To Aid
Rehab, Elderly

200 People in 2018

AD INDEX
57 G
 ET CONTACT INFO FOR ALL
OF OUR ADVERTISERS



INDUSTRY SNAPSHOT
58 P RODUCTS, ASSOCIATION

NEWS & MARKET UPDATES

The views and opinions expressed here are those of the authors and do not necessarily reflect the official policy or position of Lower Extremity Review.

New!

New!

Visco-GEL® 5-ToeBuddy®, #1114

New!

Developed by a foot specialist, this unique, patented
design will help your patients suffering from a variety
of forefoot pathologies.
• Helps align bunions
• Separates 1st and 2nd toes

Visco-GEL® ExtraArches™, #1140

New!

• Divides under- and overlapping ‘crossover toe’
• Supports hammer toes
• Offloads toe tips

“I recommend it”
— Eric R. Hubbard
DPM, MS.Ed, ABPS, ACFOAM, ACFAS

Visco-GEL®
Hammer ToeCrutch®, #1037

New!

Toe Spacer
Separates

Stay-Put® Loop
Aligns & Secures

Visco-GEL®
Toe Spacer with Stay-Put™ Loop, #1031

Visco-GEL® B2Splint™
#2853 Available in Right and Left,
Small fits shoe sizes 4-8, Large fits 9+

Toe Crest Supports

Visco-GEL® ToeBuddy®, #1033

Effective. Economical. Easy.
To order, get a free sample, or more information…
Call: 1-800-424-5561
FAX: 845-277-2851
E-mail: info@pedifix.com
Visit: www.pedifix.com
Return this Coupon to:
Dept. LER119, 301 Fields Lane, Brewster, NY 10509
Contact your favorite PediFix distributor:
McKesson • Henry Schein • Gill Podiatry • Call for others
© 2019 PediFix, Inc. LER119

Yes! Please send me:

☐ Free Catalog ☐ Free Visco-GEL® Sample

PRODUCT NAME / #
________________________________________________________________________________

My Name _____________________________________________________________________
Practice/Clinic Name _________________________________________________________
Address _______________________________________________________________________
City ________________________________________State ______ Zip

__________________

Phone_________________________________________________________________________
Fax ____________________________________________________________________________
Email

_________________________________________________________________________

In our practice, we see approximately ___________ (#) patients each week.
My favorite supplier is ________________________________________________
I prefer: ☐ to Dispense ☐ to Prescribe ☐ Patient Direct Order
Mail to: PediFix, Dept. LER219, 301 Fields Lane, Brewster, NY 10509
Fax to: 845-277-2851
Please provide all information requested and allow 3 weeks for delivery

INFORMATION
FOR AUTHORS
Richard Dubin
Publisher and chief executive officer
rich@lermagazine.com | 518.221.4042

EDITORIAL STAFF
Editor

Janice T. Radak | janice@lermagazine.com

Senior editor

The Editors of Lower Extremity Review seek review-style
articles by clinicians who provide care for the lower extremity. We
do not publish original research, but welcome clinical reviews, case studies
with literature reviews, and expert opinion commentaries. The mission of LER is
to provide our 28,000 clinician readers with clinical tools they can use in their
practices today to provide quality care for patients with challenges related to
the lower extremity.

Emily Delzell | emily@lermagazine.com

Associate editor

Laura Fonda Hochnadel | laura@lermagazine.com

Contributing editor

Karen Henry | karen@lermagazine.com

New products editor

Rikki Lee Travolta | rikki@lermagazine.com

Consulting editor

John Baranowski | john@lermagazine.com

We encourage a collaborative multidisciplinary clinical approach to the
care of the lower extremity with an emphasis on functional outcomes
using evidence-based medicine. We welcome mansucripts that cross
the clinical spectrum, including podiatry, orthopedics, physical medicine
and rehabilitation, biomechanics, obesity, wound management,
physiatry, physical and occupational therapy, athletic training, orthotics
and prosthetics, and pedorthics.

Operations coordinator

Melissa Rosenthal-Dubin | melissa@lermagazine.com

Social media administrator

Kaleb S. Dubin | kaleb@lermagazine.com

Graphic design & website development
Anthony Palmeri | PopStart Web Dev
webmaster@lermagazine.com

Audience development

Christopher Wees | Media Automation, Inc.

Editorial Advisory Board

Craig R. Bottoni, MD | Jonathan L. Chang, MD
Sarah Curran, PhD, FCPodMed | Stefania Fatone, PhD, BPO
Timothy E. Hewett, PhD | Robert S. Lin, CPO
Jeffrey A. Ross, DPM, MD | Erin D. Ward, DPM
Bruce E. Williams, DPM

Our Mission:

Lower Extremity Review informs healthcare practitioners
on current developments in the diagnosis, treatment, and
prevention of lower extremity injuries. LER encourages
a collaborative multidisciplinary clinical approach with an
emphasis on functional outcomes and evidence-based
medicine. LER is published monthly, except for a combined
November/December issue and an additional special issue in
December, by Lower Extremity Review, LLC.
Subscriptions may be obtained for $38 domestic and $72 international by
writing to: LER, PO Box 390418, Minneapolis, MN, 55439-0418. Copyright
©2018 Lower Extremity Review, LLC. All rights reserved. The publication
may not be reproduced in any fashion, including electronically, in part or
whole, without written consent. LER is a registered trademark of Lower
Extremity Review, LLC. POSTMASTER: Please send address changes to LER,
PO Box 390418, Minneapolis, MN, 55439-0418.
LOWER EXTREMITY REVIEW
197 Williamsburg Court, Albany, NY 12203
518.452.6898

ORIGINAL MATERIAL
Manuscripts must represent original material that is not in the
consideration process elsewhere. Any prior publication of the material
must be indicated in the cover letter.
Length: Literature reviews and other feature articles should be
approximately 2000 words in length (not including references, captions,
author biographies, etc).

PRESENTATION

Manuscripts should be double-spaced in a common font. Inclusion of
tables, figures, and pictures (maximum of 6 total) is encouraged.

EDITORIAL PROCESS

Manuscripts are submitted with the understanding that they will
be reviewed, and changes may be requested, and that the editorial
staff may make revisions aimed at greater clarity, conciseness, and
conformity to style. Authors will be given the opportunity to review and
approve the edited version of their manuscript before publication. We
reserve the right to reject any unsolicited or solicited article that does
not meet with editorial approval, including approval denied following a
requested revision.
See detailed Author Guidelines at lermagazine.com – click the Editorial
tab on the homepage.

ELECTRONIC SUBMISSIONS

Please attach manuscript as an MS Word file or plain text. Tables may
be included in the main document, but figures should be submitted as
separate jpg attachments. Send to: janice@lermagazine.com

lermagazine.com

1.19

7

610.449.4879
protoKinetics.com/rehab
info@protokinetics.com

Call now
for a free
Temporal Spatial
Gait Analysis
Interpretation
Guide!

GUEST Editorial
Orthotic and Prosthetic Innovation:
Tempering Enthusiasm with Caution
In this Editorial, I’ll discuss the application
3D printing.

The Conversation

Regulation (and the Hazards
of Nonregulation)

Throughout the media internationally, excite-

In most countries (including Australia, where I

ment and momentum regarding 3D printing

reside), orthoses and prostheses are considered

in orthotics and prosthetics is captivating

medical devices and are therefore regulated in

audiences. Community members are more

regard to quality and safety, as a measure of

exposed to the wonder of this industry along

public protection. Further regulations are in

with the amazing career path as an orthotist/

place in regard to the certification of practi-

prosthetist. One result of media and com-

tioners who are able to provide orthoses and

munity hype is consumer demand—and

prostheses under national funding schemes.

the challenge of managing consumer expec-

Such certification ensures delivery of safe

tations—along with recognizing the risks
BY LOUISE PULI, BPO, MPH

and effective services, through which pa-

associated in the application of this new

tients are assessed, presented with a range of

technology.1 Celebrating community engage-

treatment options, and participate in shared

ment in our industry is essential however, as
My perspective comes from 2 roles: Professional

we are given the opportunity and platform to

Standards Officer for the Australian Orthotic

present the breadth of our clinical capability

Prosthetic Association (AOPA) and international

in support of the provision of safe and effec-

lecturer with Human Study e.V., a non-profit

tive orthoses and prostheses.

organization that delivers and establishes
prosthetic and orthotic education in regions

The Challenge

and countries where formal and internationally

Consumers expect their practitioners to be

recognized education in this field of medical

aware of, test (in clinical trials), and use the

practice does not exist. Working as an educator

newest, most technology, such as 3D printing.

and regulator has me considering the impressive

As practitioners, we balance this demand by

potential of 3-dimensional (3D) printing tech-

harnessing innovation safely, ensuring that

nology, while also recognizing considerations

evidence-based practice is maintained.

that are required before global implementation.
Technology, innovation, and the profes-

it is reasonable for us to expect consumers to
wait for the evidence base to catch up.

of emerging low-cost technology—in particular,

decision-making to establish the resulting
prescription. Currently, with some 3D-printing innovations, when they are provided in
isolation, there are limited options from which
to choose. This can mean that consumers are
severely limited in their ability to receive the
most suitable orthosis or prosthesis to meet
their participatory goals.
The emergence of one-size-fits-all printable prosthetic sockets and hands that can be
mailed to patients internationally is concerning,
and leaves the regulator in me wondering what
happens when things go wrong:

Today, however, our profession is chal-

• What protections are in place for

lenged by a paradox: The base of evidence

consumers?

sional agility required to adopt change are

cannot keep up with innovation.2 An example

accelerating at an unprecedented rate across

is the diffusion of low-quality, “home-made”

industries. The orthotics/prosthetics industry

3D-printed prosthetic hands into the market,

is experiencing this with new products coming

despite limited evidence of their safety. In fact,

to market at a rate previously unseen. Rapid

the best available evidence presents them, in

advancements are occurring at both ends of the

many cases, as a suboptimal treatment option.

technology scale. High-tech, high-cost comput-

Demand for these novel devices has gone so far

erized orthoses and prostheses are becoming

as to drive supply around the world by “mak-

increasingly predominant, while lower-cost

ers,” as opposed to qualified health profession-

provide products in the absence of on-the-

3D-printed devices are also emerging at the low

als—a trend that might expose the community

ground follow-up services?

end of the market.

of patients to risk. We must now consider if

lermagazine.com

• Does this business model undermine local
services?
• Does this practice remove pressure
from governments to invest in training
3

orthotist/prosthetists and develop local
services?
• What ethical considerations are needed to

Continued on page 11
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Continued from page 9

me is excited: I anticipate getting this technol-

Keeping Expectations Clear
and Realistic

ogy into the hands of trained practitioners in

It is important to widely acknowledge and

settings where resources are fewer, such that

communicate that 3D printing is, right now, a

In contrast, the international educator in

orthotic and prosthetic services can be dramatically scaled up to meet the needs of more
people around the world.

technical solution— not a clinical one. While
3D printing simplifies orthotic/prosthetic fabrication process in some cases, it does not simplify the patient, his/her needs, or the myriad of

Considering the above, we should also

considerations that are taken into account before

recognize that the global situation regarding ac-

an orthosis or prosthesis is prescribed. I believe

cess to assistive technology is dire. The World

it is also very important to consider the ethics

Health Organization estimated that more than
1 billion people who need assistive technology
are unable to access it. It is also estimated
that as many as 80% of nations are without
accredited tertiary training programs for the orthotic/prosthetic professions. Considering the
massive estimated need, paired with a global
lack of practitioners; it is not surprising that
altruists feel compelled to begin filling this gap,

of this scenario—for both us, as practitioners,
and for “makers” or untrained altruists in the
provision of any non-evidence-based treatment
across international borders, particularly where
no local practitioners are involved.
Engaging with, critically evaluating, and

a client receives an orthosis or prosthesis is just
the beginning, not the end, of the orthotic/prosthetic treatment plan.
This is an exciting time to be working in
orthotics/prosthetics, and I am grateful to be
able to contribute to the discussion.
Louise Puli is a practicing orthotist/prosthetist in Melbourne, Australia. She has worked
with the AOPA (www.aopa.org.au) since 2015,
serving as its Professional Standards Officer
since 2016. She is also a lecturer for Human
Study e.V (www.human-study.org). You can find
her on Twitter @LouisePuli.
References
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way around community demand for the newest
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fad or untested technology. As orthotists/

3. Gretsch KF, Lather HD, Peddada KV, Deeken

prosthetists, we recognize that, first, provid-
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ing devices to patients remote from complete

novel 3D-printed robotic prosthetic for transradial

evidence-based, in questionable models of care.

services should not occur, and, second, the day

amputees. Prosthet Orthot Int. 2016;40(3):400-403.

CALL FOR MANUSCRIPTS
The Editors of Lower Extremity Review
want to highlight the work of thoughtful,
innovative practitioners who have solved
their patients’ vexing problems. We are
seeking reports of your most intriguing
cases in the following areas:
• Neuropathy
• Gate disturbance
• Ankle-foot orthotics
Before you begin to write, query the
Editors about your proposed topic (email is
fine). Doing so ensures that your manuscript will conform to the mission of the
publication and that the topic does not
duplicate an article already accepted for
publication. Furthermore, a query often
allows the Editors and the publication’s
advisors to make recommendations for
improving the utility of the manuscript for
readers.

Case reports should be no more than
1500 words (not including references,
legends, and author biographies). Photos
(≤ 4) are encouraged. Case reports can include a literature review as is appropriate
for the topic. (Please note that for HIPPA
compliance, photos should be de-identified
before sending.)
Manuscripts must be original and not
under consideration for publication elsewhere. Any prior publication of material
must be explained in a cover letter.
All authors must be medical professionals
in good standing. Students will be considered as first author only when the byline
includes a fully licensed professional.
Manuscripts are submitted with the understanding that they will be reviewed; that
revisions of content might be requested;
and that the editorial staff will undertake
editing, as necessary, aimed at improving

lermagazine.com

clarity and conciseness and applying conformity to style. Authors will have the opportunity to review and approve the edited
version of their work before publication.
The Editors reserve the right to reject any
unsolicited or solicited article that does not
meet with editorial approval, including approval denied following requested revision.

Electronic Submission
Please attach the manuscript as a Microsoft Word document or plain text file.
Photos, tables, and figures can be embedded in the document, although submission
of individual files is preferred. Figures not
embedded in the main Word document
should be submitted as .jpg files.
Please send queries and submissions to:
Janice@lermagazine.com

We look forward to hearing from you!

1.19

11

Letter to the editor
Pes Anserine Tendino-Bursitis: To Inject or Not To Inject
It was with great interest that I reviewed the

roid. Prior research has demonstrated that

of New Jersey Sports Medicine, LLC, and

article, “Pes Anserine Tendino-Bursitis: An

a palpation-guided injection of the “pes

New Jersey Regenerative Institute in Cedar

Underdiagnosed Cause of Knee Pain in Mid-

bursa” is highly inaccurate when compared

dle-Aged and Older Patients,” by Dr. Donald

to ultrasound-guided injection.1 Furthermore,

Knolls, NJ. He is board certified in Phys-

Pompan in the September issue of Lower

given that a more accurate description of this

Extremity Review. Dr. Pompan makes several

painful condition is a tendinopathy, a cortico-

valid points regarding this often-missed area

steroid injection would not be recommended

of Physical Medicine and Rehabilitation

of knee pain in this population. He nicely

nor indicated according to the recent litera-

at Rutgers University-New Jersey Medical

points out the concerns for a diagnosis whose

ture where this treatment has been found to

School in Newark.

basis relies on imaging studies rather than

be harmful.2-4

upon the history and physical examination.
He also nicely describes the issues regarding

sive rehabilitation approach for the patient

treating patients with knee pain based upon

with medial knee pain and findings of pes in-

imaging studies and the now numerous

sertional tendinopathy. That approach would

studies pointing out the lack of efficacy and

start with an assessment of the entire kinetic

potential for progression of arthritis with

chain to address increased pronation and hip

arthroscopic meniscal debridement surgeries.

girdle muscular weaknesses, which can also

In my experience, insertional tendinop-

result in increased forces along the medial

athy of the pes tendons is quite common and

joint. In addition, if there is significant loss of

often seen in patients suffering from medial

medial joint space, an unloader brace can be

knee joint osteoarthritis. This is likely due to

quite helpful in a comprehensive nonopera-

mechanical overload of these tendons on the

tive treatment approach. In refractory cases,

medial side of the knee joint where there is

consideration can be made for the use of a

loss of joint space. Unfortunately, Dr. Pom-

platelet-rich plasma (PRP) injection under

pan perpetuates the myth that tenderness

ultrasound guidance to facilitate reduction

over this area is consistent with a “bursitis”

in pain/inflammation and facilitation of the

similar to the ongoing inaccurate diagnosis
of “greater trochanteric bursitis”, in patients
suffering from lateral hip pain. In fact, in
Dr. Pompan’s article he nicely points out the
lack of objective findings of a bursitis noted
in most patients with tenderness over the
medial tibial flare in prior MRI and ultrasound studies.
Much like the treatment for the
inaccurate diagnosis of “greater trochanteric bursitis”, Dr. Pompan recommends a
palpation-guided injection with corticoste-

12

I would highly agree with a comprehen-

1.19

tendon. Further studies regarding this approach are certainly necessary although the
research on PRP for tendinopathy in general
is quite positive. 5-7
In conclusion, I would like to thank Dr.
Pompan for raising an awareness of this often-missed diagnosis. Appropriate diagnosis
can avoid unnecessary medical and surgical
interventions.
Gerard A. Malanga, MD
Gerard Malanga, MD, is founder and partner

ical Medicine and Rehabilitation, Sports
Medicine, and Pain Medicine. He is Professor
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Pes Anserine TendinoBursitis Injections Figures

Figure 1

Figure 2

Figure 3

Figure 4

While the pes anserine bursa has been shown to occupy the bulk of the
proximal medial tibia, the area of maximal tenderness is palpable with the
tip of the index finger in the same specific location − slightly posterior to
the middle of a line drawn between the apex of the knee flexion crease and
the tibial tubercle (Figure 1). This site appears to correspond to where the
gracilis and sartorius tendons converge as they begin their attachment to the
tibia, as seen in the anatomical study by Lee et al. In terms of the injection
technique, the goal is to inject the bony periosteum in the area of maximal
tenderness, which is consistently found in the same location, as described
above. The injection is done using a 1 1/2-inch-long 22-gauge needle with
an entry angle of approximately 45 degrees to the coronal plane of the tibia
angling from anteromedial to posterolateral (Figure 2). Lidocaine (5cc of 1%
lidocaine) in one syringe is injected into the subcutaneous and deeper layers
all the way to bone (Figure 2). Then, without removing the needle, steroid
(80 mg Kenalog) from a second syringe is injected around the bone (Figure
3). It should be noted that in cases in which the patient is morbidly obese,
“puckering” of the tissues may be required to reach the bone (Figure 4).
Reprinted with permission from Pompan D. Pes Anserine Tendino-Bursitis:
An Underdiagnosed Cause of Knee Pain in Middle-Aged and Older Patients.
Lower Extremity Review. 2018;10(9);31-14.

Dr. Pompan responds on page 14

lermagazine.com
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Continued from page 13

Dr. Pompan Replies:
I greatly appreciate the opportunity to respond to the very thoughtful “Letter to the Editor” in response to my article titled, “Pes
Anserine Tendino-Bursitis: An Underdiagnosed Cause of Knee
Pain in Middle-Aged and Older Patients.”
To clarify, nowhere in my article do I claim that this condition is a bursitis. In fact, a more accurate assessment would be
that this condition represents a periostitis or an enthesopathy. As
described in the article, my injection technique is to strike bone
with the needle tip and inject the corticosteroid in that location
around the periosteum. The injection technique is similar to what
I do for lateral epicondylitis. I would agree that pes anserine bursal
injections are more accurate with the use of ultrasound. However,
my target is not the bursa, and thus there is no role for ultrasound
in the approach I am using. While I am using the accepted term
pes anserine tendino-bursitis (PATB), the more accurate term may
be pes anserine periostitis.
As I point out in the article, the injection I am giving is in a
very specific location on the medial proximal tibia, which can be
found using major anatomical landmarks (tibia tubercle and knee
flexion crease, see figures page 13). The area of maximal tenderness is almost always found (with deep palpation) in this specific
location. I believe this most likely corresponds to the location
where the sartorius and gracilis tendons converge as seen in an
anatomic study by Lee et al, as cited in my article.1
The author cites concerns about injections for a tendinopathy.
First, the target is the periosteum, and not the tendon. Second,
while corticosteroid injections should not be given into major
functional tendons such as the Achilles or patellar tendons, there
is no such risk here to the pes anserine tendons, considering that
these tendons are used in ACL reconstruction with little functional
deficit.
The author points out that the condition is seen in patients
with medial compartment osteoarthritis due to medial compartment mechanical overload. In my experience, I identify this
condition not only in this setting, but also in patients with minimal
or no osteoarthritis (especially in overweight women), and even in
patients with valgus deformity. I agree in the assessment that this
problem involves the “kinetic chain” beginning with the hip. That is
why my rehabilitation plan focuses not only on quadriceps, but on
hip abductor strengthening as well.
Donald C. Pompan, MD
1. Lee JH, Kim JK, Jeong YG, et al. Pes anserinus and anserine

bursa: anatomical study. Anat Cell Biol. 2014;47(2):127-131.
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Barcelona Researchers Describe
New Anatomic Structure In Ankle

Image courtesy of UB

Human anatomy guidelines group the ankle ligaments by two
ligament complexes: the lateral collateral ligament and the medial
or deltoid collateral ligament. Now, a University of Barcelona (UB)
research team has defined a new anatomic structure in the ankle,
the lateral fibulotalocalcaneal ligament complex (LFTCL). Also,
for the first time, the researchers described one of the parts in this
new structure as intra-articular. The results were published in the
scientific journal Knee Surgery, Sports Traumatology, Arthroscopy.
According to the researchers, this study changes the understanding
of this joint and could explain why many ankle injuries produce
chronic pain and lead to a propensity for further sprains, which
have not yet been medically explained.
“This lack of explanation was the key to change the way to
tackle ligament dissection in the dissection room and we saw
linking fibers between ligaments that were usually removed because
they were not associated with the ligament,” said Miquel Dalmau
Pastor, PhD, PT, DPM, a researcher from the UB Human Embryology and Anatomy Unit and the UB Department of Pathology and
Experimental Therapeutics.
According to the new study, these fibers link the inferior fascicle (set of ligamentous fibers) in the anterior talofibular ligament
and the calcaneofibular ligament, two out of the three components
in the lateral collateral ligament. “This connection was never
described, and contrary to what was thought, it suggests that both
ligaments are a functional unit,” said Pastor. “That is, we could

From the

consider these two connected ligaments as an anatomic structure
we call lateral fibulotalocalcaneal ligament complex.”
This description of the ligament fits with some clinical publications that showed good results of isolated repairs of the anterior
talofibular ligament in cases of injuries of the anterior talofibular
ligament and calcaneofibular ligament. The careful dissection of
the articular capsule in the ankle enabled researchers to identify
the intra-articular compound in the anterior talofibular ligament.
According to the study, this ligament would be built by two fascicles, the superior and inferior one, where the superior fascicle lies
within the joint and the inferior one is outside. This inferior fascicle
together with the calcaneofibular ligament and fibers would form
the fibulotalocalcaneal lateral complex, which would then be an
extra-articular structure.
“These findings suggest the behavior after an injury will be
similar to the other intra-articular ligaments, such as the twill,
which are not able to cicatrize, and this makes the joint remain
unstable and in many cases it requires a surgical operation,” said
Pastor. These results would explain why many sprains cause pain
even after the patient follows physician-prescribed treatment.
Source: Vega J; Malagelada F; Manzanares MC; Dalmau Pastor M.
The lateral fibulotalocalcaneal ligament complex: An ankle stabilizing isometric structure. Knee Surgery, Sports Traumatology, Arthroscopy, 2018. Doi: 10.1007/s00167-018-5188-8.

Gait Training Can Slow Age-Related
Changes in Energy-Cost of Walking

LITERATURE
iStockphoto.com #116736071

By Chris Klingenberg
The aging-induced increase in energy cost of walking can be slowed in
older adults leading to improved mobility, according to new research
published in the journal Innovation in Aging.
“One of the factors that we know leads to mobility limitations in
older adults is high energy requirement for walking,” said Dawn Mackey,
Continued on page 19
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PhD. “As you get older, it takes more and more energy to walk a given
distance. If that energy requirement gets high, it becomes very fatiguing

Arch Height Does Not Affect Foot
or General Health QOL

and tiring to walk, which leads to people not walking. So we thought that

FHSQ Scores for High, Normal, and Low Arch Types

if there was an ability to intervene with exercise to reduce the energy
requirement of walking downstream, then that might have some impact

HIGH ARCH
NORMAL ARCH

67.44

LOW ARCH

on their mobility.”

FOOT PAIN

70.99

TOTAL GROUP

HIGH ARCH

Mackey, who is one of the study’s authors, is associate professor of
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FOOT FUNCTION

77.49

TOTAL GROUP
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NORMAL ARCH

The researchers sought to determine whether three different forms

41.67

LOW ARCH

FOOTWEAR
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NORMAL ARCH

42.84

LOW ARCH

gability, endurance, and physical function, as well as physical activity and

FOOT HEALTH

High Arch: n = 51
Normal Arch: n = 51
Low Arch: n = 66
Total Group: N = 138

50.00
51.71
48.17
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life-space mobility among older adults with mobility limitation.

59.13

46.46
46.62

TOTAL GROUP

of exercise could reduce the energy cost of walking while improving fati-

61.9
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NORMAL ARCH
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The study, “Randomized Controlled Trial of Exercise to Improve

GENERAL HEALTH

84.23

71.23
74.39

NORMAL ARCH

Biomedical Physiology and Kinesiology at Simon Fraser University.

72.77
73.16

66.67
65.88
65.65

TOTAL GROUP
HIGH ARCH

Walking Energetics in Older Adults,” recruited 72 community-dwelling

NORMAL ARCH

77.12

LOW ARCH

PHYSICAL ACTIVITY

older adults (≥65 years) who reported mobility limitation. Participants

82.45

TOTAL GROUP

83.33
82.58
79.17

HIGH ARCH
NORMAL ARCH

were randomized into three exercise groups: timing and coordination of

LOW ARCH

SOCIAL FUNCTION

gait training (motor skills), outdoor aerobic walk training, or stretching

81.43

TOTAL GROUP

52.68
53.31
50.74

HIGH ARCH
NORMAL ARCH
LOW ARCH

and relaxation training (active control group). Participants met in twice

VIGOR

weekly 60-minute sessions for 12 weeks. Measures were taken at base-

52.26
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line, 12 weeks, and 24 weeks.
At the end of 12 weeks, the results showed that timing and coordination training, but not aerobic walking training, reduced the energy cost of
walking among older adults with mobility limitation, particularly among
those with high baseline energy cost; furthermore, reductions in energy
cost were sustained following training cessation.
Exercise session attendance was high: 86% for timing and coordination, 81% for aerobic walking, and 90% for stretching and relaxation.
At 12 weeks, timing and coordination reduced the mean energy cost of
walking by 15% versus stretching and relaxation (p = .008). Among
those with high baseline cost, timing and coordination reduced mean energy cost by 20% versus stretching and relaxation (p = .055). Reductions
were sustained at 24 weeks. Aerobic walking had no effect on the energy
cost of walking at 12 or 24 weeks.
At 12 weeks, there was a trend toward faster gait speed (by 0.1 m/s)
in the timing and coordination group versus the stretching and relaxation group (p = .074). Fatigability, physical activity, endurance, physical
function, and life-space did not change with timing and coordination or
aerobic walking versus stretching and relaxation at 12 or 24 weeks.
“Evidence suggests a combination of aerobic exercise and
weight-bearing resistance training along with strength and balance
exercises are important to older adults,” Mackey said, particularly as the
combination relates to improving their ability to walk well. “What this
study adds is some training that is specific to retraining the coordination
of stepping patterns, which would be a good addition to those other types
of exercises.”
Source: Collins KJ, Schrack JA, Van Swearingen JM, et al. Randomized
Controlled Trial of Exercise to Improve Walking Energetics in Older

Foot-arch height does not affect specific foot and general health-related quality of life (QOL), according to a recent study in the International Journal of Environmental Research and Public Health.
Given that the prevalence of foot structure problems is reported to be 46% to 80% in clinical practice and institutional patients,
the authors sought to understand how foot structure problems
affect functional impairment and foot and ankle pain in the adult
population. Specifically, they sought to determine whether relatively high and low foot arches affect QOL.
Using a cross-sectional study design, the researchers recruited 138 adults (age range, 18 to 64 years) from a private podiatric
medicine and surgery center in A Coruña, Spain. Participants
were asked about medical status, including age, sex, actual and
previous sporting activities, medical history, and family history;
assessments included height, weight, and body mass index.
Footprints, captured by the photopodogram method, were
then obtained for all participants. This method consists of painting the sole of the foot with liquid paper developer and having
the participant stand in a bipedal position on white paper on a
flat horizontal area for 60 seconds. These footprints were then
analyzed using AreaCalc v2.6 software. Three types of index arch
were identified: low arch (<0.21 ), normal arch (0.21-0.26), and
high arch (>26).
Participants were then asked to complete the Foot-Health Status Questionnaire (FHSQ), a validated QOL tool that measures
foot conditions on a scale of 0 (poorest) to 100 (best). The FHSQ
has various domains that examine the topics listed in the Figure,
Continued on page 20

Adults. Cite as: Innovation in Aging, 2018;2(3):igy022
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% of
Populations Studied

# of Studies
Reporting

Calluses & corns

7.7% - 57%

4

Nail pathologies

15% - 65%

3

Infections – tinea pedis

3.2% - 38%

5

Pitted keratolysis of fee

20.4%

1

Toenail onychomycosis

15%`

1

FOOT PATHOLOGY

as well as other sections that look at sociodemographic variables
and medical records.
The researchers found no significant sociodemographic differences among the groups, except for sex distribution: 106 females vs
32 males (p <.001). The results of the FHSQ showed no statistically significant difference among the groups.
As a result, the researchers concluded that foot-arch height—
high, low, or normal—did not seem to be related to QOL impairments to the foot or overall health.

Cellutis

1

Foot injuries
Foot deformities

24% - 43%

2

14%

1

6%

1

Source: López-López D, Vilar-Fernández JM, Barros-Garcia G, et al. Foot

Trauma

arch height and quality of life in adults: a strobe observational study.

Fractures

2.5%

1

Int J Environ Res Public Health. 2018;15(7). pii: E1555 doi:10.3390/

Bunions

14%

3

ijerph15071555 www.mdpi

Hammertoes

7%

3

Gout

6%

3

2% - 4%

3

0.7% - 4%

3

43.5%
16.9%

1

Foot Problems Affect 2/3 of
Homeless Population

Plantar warts
Foot ulcers
Shoe – foot mismatch >1 shoe size
>1.5 shoe size

FOOT PATHOLOGY RELATED TO DIABETES
Diabetes (prevalence)

Shutterstock.com #740476048

With homelessness on the rise, a recent systematic review sought to characterize the foot problems of homeless persons, based on the available
literature. The review included 17 articles with study populations from
the United States, the United Kingdom, France, and Italy. Mean age of
participants across the studies was 40 years old, but only 3 studies included children and adolescents. Males were the majority participants in
all of the studies (range 51% to 100%). Total population included across
the studies was 6,371 individuals.
Prevalence of foot pathologies ranged from 9% to 65% across the
studies (see Table). Homeless individuals reported receiving care for foot
problems in a variety of service centers: shelters, general medical and foot
clinics, medical centers, drop-in services, and emergency departments.
Several studies reported that one-fifth of these individuals required
follow-up due to the severity of their foot condition.
The authors note that treating foot problems in this population may
serve as a gateway for getting these individuals into treatment for other
unmet health and social needs.
Source: To MJ, Brothers TD, Van Zoost C. Foot conditions among homeless persons: a systematic review. PLoS One. 2016:11(12):e0167463.
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6.2% – 23%

4

Difficulty walking

41%

1

Loss of foot sensitivity

42%

1

Permanently reduced mobility

43%

1

Lower limb amputation

17%

1

High/Very High Podiatric Risk

33%

1

Numbness

16%

1

Tingling in feet

21%

1

Swollen feet (suggesting undiagnosed diabetes)

21

5

Peripheral artery disease

3%

1

3D-Printed Knee Brace To Aid
Rehab, Elderly
Researchers from the Georgia Institute of Technology recently
detailed the successful benchtop testing and pilot human movement studies of a 3D-printed knee brace. The brace, which has an
embedded magnetic angle sensor and whose torsional stiffness can
be adjusted by applying varying sizes of elastic bands (Figure 1), is
able to alter joint loading, joint kinematics, and user effort, according to the study published in the Conference Proceedings of the
IEEE Annual Meeting of the Engineering in Medicine and Biology
Society, 2018.
The purpose of any brace or orthosis is to control joint motion,
typically to improve coordination or stability, reduce the risk of pain
or injury, or correct for weak muscles. Braces should be designed
for each user, based on anthropometrics and the specific condition
Continued on page 23
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Figure 4. Results of benchtop testing for a range of elastic band thicknesses.

Figure 1. A 3D-printed, flexible knee brace with adjustable stiffness and
embedded magnetic angle sensor. Torsional stiffness of the brace is modified
by applying elastic bands of varying thickness.

being corrected or supported. The authors note that biomechanics researchers, clinicians, and patients are all interested in the
development of knee orthoses with user-controllable mechanical
properties and point to the increasing prevalence of prescriptions
for such braces as support of their clinical relevance. Three-dimensional (3D) printing provides a technical answer to the clinical need.
The various parts of the custom brace, all made from thermoplastic polyurethane, were manufactured on a Lulzbot Taz 5 3D
printer (Aleph Objects, Loveland, CO), as were the elastic bands
used to modulate torsional stiffness, and the housing components
for the non-contact magnetic angle sensor and disc magnet.
Researchers tested the mechanical behavior of the brace
using a treadmill walking task, which showed that the device can
selectively modulate joint kinematics in everyday activities, such
as walking. During the flexion-extension task, the brace produced
resistance-training-like effects in its ability to apply unique levels of
torsional stiffness, thereby requiring the user to exert varying levels
of effort.
The change in the slope of the torque-angle curve (Figure 4)
demonstrates the brace’s ability to adjust torsional stiffness using
elastic bands. The results of the flexion-extension task (Figure 7) reflect increased knee flexor EMG activity which means, the authors
suggest, the “device could be used for resistance training exercises
of varying intensity, perhaps for rehabilitation or strengthening
purposes.”
Source: Bolus NB, Ganti VG, Inan OT. A 3D-Printed, Adjustable-Stiffness Knee Brace with Embedded Magnetic Angle Sensor.
Conf Proc IEEE Eng Med Biol Soc. 2018 Jul;2018:1624-1627.

Figure 7. Knee flexor activity and device angle for one representative flexionextension cycle at three different stiffness settings.

Polio-like Illness AFM Strikes
Nearly 200 People in 2018
The US Centers for Disease Control and Prevention has confirmed 196
cases of acute flaccid myelitis (AFM), a rare polio-like condition, that
causes weakness in the arms or legs, across 39 states in 2018. That number could rise as some cases are still under investigation.
Since 2014, CDC has learned that most of the patients with AFM
(more than 90%) had a mild respiratory illness or fever consistent with a
viral infection before they developed AFM. Viral infections, such as from
enteroviruses are common, especially in children, and most people recover. Investigations into why a small number of people go on to develop
AFM, while most others recover, are underway.
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The CDC notes the AFM cases are not caused by poliovirus as all
stool specimens received from AFM patients have tested negative for polio-

The case counts represent only those cases for which information
has been sent to and confirmed by CDC.

virus. The agency has detected coxsackievirus A16, EV-A71, and EV-D68
in the spinal fluid of 4 of 522 confirmed cases of AFM since 2014, which
points to the cause of their AFM. For all other patients, no pathogen has
been detected in their spinal fluid to confirm a cause.
Most patients had onset of AFM between August and October, with
increases in AFM cases every two years since 2014. At this same time of

What are the symptoms of AFM?
AFM affects a child’s nervous system, specifically their spinal cord. It
usually starts with sudden onset of limb weakness and loss of muscle
tone and reflexes. Some may also experience:

year, many viruses commonly circulate, including enteroviruses, and will be

• facial droop or weakness

temporally associated with AFM.

• difficulty moving the eyes

Most AFM cases are children (over 90%) and have occurred in 46
states and the District of Columbia since 2014.
In 2018, there were 196 confirmed cases of AFM in 39 states. These
196 confirmed cases are among the total of 357 reports that CDC received
of patients under investigation (PUIs). CDC and state and local health
departments are still investigating some of these PUIs.
• In 2017, CDC received information for 35 confirmed cases of AFM in
16 states.
• In 2016, CDC received information for 149 confirmed cases of AFM in

• drooping eyelids or
• difficulty with swallowing or slurred speech.
Rare symptoms include numbness or tingling in the limbs and
being unable to pass urine. A child may also have difficulty breathing
due to muscle weakness that requires ventilator support. Children who
experience these symptoms should be seen by a healthcare provider
immediately.
Like poliovirus, many of those infected with AFM will fully recover,

39 states and DC.
• In 2015, CDC received information for 22 confirmed cases of AFM in

but a small number will continue to experience limb weakness and/or
paralysis and face a lifetime of disability.

17 states.
• From August to December 2014, CDC received information for 120
people confirmed cases of AFM in 34 states.

For more information on acute flaccid myelitis, visit
www.cdc.gov/afm.

*Confirmed AFM cases as of
January 11, 2019. Patients
under investigation are still
being classified, and the
case counts are subject to
change. Case counts will be
updated every Monday.
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Case: A Woman with Blistering, Erythema, and
Scaling of the Feet
What’s causing the
worsening signs and
symptoms that are eroding
the patient’s quality of
life? Once that question is
answered, what treatment
should be pursued?
By Carla Benson, DPM
In this case study, we describe the work-up and
management of a woman whose illness was
characterized by multiple vesicles and pustules
and itching, scaling, and redness of the feet
(as well as the hands), that progressed over
months. For the audience of lower-extremity
clinicians, we build a differential diagnosis
that considers conditions that have a similar
presentation and that affect the feet primarily.

CASE: Progressive itching,
blistering, and scaling of
the feet

Figure 1. Blistering, erythema, and scaling of the patient’s soles.
multiple varicosities bilaterally. Neurologic

commonly affecting the foot. Tinea pedis

sensation is intact. Orthopedic exam reveals an

can cause hyperkeratosis with scaling of the

antalgic gait.

plantar aspect of the foot, in what is known

Dermatologic exam reveals bilateral ery-

as a moccasin distribution; when caused by

Presentation. A 55-year-old Hispanic woman

thematous desquamation, multiple brownish

Trichophyton mentagrophytes, the condition

with a history of psoriasis and a 30 pack–year

macules, thin hyperkeratotic plaques, multiple

also can appear interdigitally, leading to acute

history of smoking comes to the clinic with

symmetric pustules and serous-filled vesicles,

ulceration. Vesiculobullous-type tinea pedis is a

a chief complaint of itching and scaling of

and fissures plantarly and bilaterally. Pain on

condition in which interdigital vesicles develop

the soles of the feet. She also reports pain in

palpation of the plantar feet is also noted. Toe

and coalesce into bullae.

the feet of increasing severity over the past 3

nails are positive for dystrophy.

months.

Laboratory testing. A potassium hydroxide

A diagnosis of tinea pedis is based on the
clinical presentation and, in more complicated

(KOH) prep and fungal culture of the feet are

cases, a positive KOH prep.1 Depending on the

few small blisters; these progressed over sev-

performed to rule out tinea pedis (see “Building the differential diagnosis,” below) and other

severity of symptoms, treatment is a topical or

eral weeks to blistering, redness, and scaling
(Figure 1). The pain and itching became so

potential fungal or candidal causes of the con-

unbearable that she says she has trouble walk-

dition. All tests of the specimens are negative.

ing and difficulty sleeping. Similar symptoms

Building the Differential
Diagnosis

Initially, the patient says, she noticed a

on the palms of both hands (Figure 2) have
affected her quality of life.
Physical examination. The vascular exam

■ Tinea pedis. Commonly known as athlete’s

oral antifungal.
Rule in or rule out? In the case we present here, the fact that the KOH prep test was
negative and the lesions appeared on the feet
and hands makes a diagnosis of tinea pedis
less likely. Rule out.

of the feet reveals slightly diminished circu-

foot, tinea pedis is a dermatophytic condi-

■ Acute contact dermatitis. This inflammatory

lation, with a decrease in pedal pulses and

tion usually caused Tinea rubrum and most

condition of the skin occurs secondary to a
Continued on page 29

lermagazine.com

1.19

27

Continued from page 27

cell-mediated response following exposure
to an irritant or potential allergen. A type-IV
delayed cell-mediated hypersensitivity reaction
occurs in 2 phases: sensitization to the antigen
followed by an allergic response following
re-exposure to that antigen.2 The antigen or the
allergen can be a small amount of soap, shampoo, nail polish, or practically anything else the
patient comes in contact with.
Acute contact dermatitis presents as erythematous, scaling, pruritic skin. The condition
can worsen to vesicles, bullae, and ulceration.
A patch test, in which the skin in exposed to
various antigens and allergens (which are then
immediately removed), along with clinical evaluation, are useful in diagnosing this condition.
Topical corticosteroids and systemic antihistamines can be administered to help with the
accompanying pruritus.
Rule in or rule out? Based on the distribution, pervasiveness, and symmetry of our
patient’s symptoms, acute contact dermatitis is
not a candidate diagnosis. Rule out.
■ Pompholyx, also known as dishydrodic
eczema and acute palmoplantar eczema, affects
primarily the palmoplantar aspects of the hand
and feet. The disorder can produce a vesiculobullous eruption, generally on the lateral aspect
of the hands and feet, with intense pruritus.
Vesicles and bulllae usually persist for weeks,
subsequently drying out and resolving as desquamation. Although pustules can be present,
they are generally a secondary sequelae of an
infection and not the primary manifestation of
the condition. The majority of cases generally
affects the hands. The primary manifestation
is usually ill-defined erythematous lesions with
desquamation.
Diagnosis is usually made through clinical
evaluation; however, a skin biopsy can be

Figure 2. Blistering of the patient’s palms.
inconsistent with the longer, multi-week course

intensely pruritic and can cause a burning

of pomphylox. Rule out.

sensation. Thick hyperkeratotic plaques are

■ Palmoplantar plaque psoriasis. Psoriasis is
a chronic inflammatory condition with many
subtypes. Psoriasis has a very low prevalence
in adults and in children worldwide.3 Palmoplantar plaque psoriasis is a psoriatic variant
that affects mostly the hands and feet. The patient generally presents with an erythematous
base with sharply demarcated, silvery, scaly
plaques. Although plaques are present in our
patient, pustules do not occur.4 A periodic acid
Schiff-diastase stain can be used as a diagnostic tool in cases where a history and physical
is inconclusive. This stain will be able to more
conclusively differentiate between psoriasis
and a fungal infection.
Rule in or rule out? Our patient has pustules, which are not part of the presentation of

usually present, producing a psoriatic-like
appearance.
Palmoplantar pustulosis has a much
higher predominance in females. Precipitating
risk factors include smoking, viral and bacterial
infection, metal sensitivity, psychological stress,
and various medications.
The diagnosis of PPP can generally be
made solely on the basis of the history and
physical. A review of symptoms should be
performed, including any potential association with joint disease, a thyroid abnormality,
or gluten sensitivity; these conditions often
exist concomitantly. Additional testing, such
as a KOH prep, might be useful in ruling out
cutaneous fungal infections; skin biopsy can
help identify any histopathologic abnormalities

palmoplantar plaque psoriasis. Rule out.

in refractory cases.

cases and seemingly similar appearing pathol-

■ Palmoplantar pustulosis (PPP) is character-

sentation, the patient is given a diagnosis of

ogies. This condition is usually treated with

ized by crops of sterile pustules on the plantar

PPP. Her history of smoking, psoriasis, female

topical or systemic corticosteroids.

aspect of the hands and feet that erupt over

gender, and clinical findings of pustules on the

time). In 8 to 10 days, pustules usually evolve

soles of the feet and palms of the hands lead

on our patient’s feet transitioned to brownish

to brownish macules surrounded by scaling

to this conclusion.3 The negative KOH prep

macules in approximately 8 days, which is

and erythema. The pustules are generally

helpful in differentiating conditions in difficult

Rule in or rule out? The pustules seen
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Rule in or rule out? Based on the pre-
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helped rule out various other fungal causes.

The relationship between
PPP and psoriasis is
controversial

and an association with the interleukin-36
receptor agonist mutation (not seen in psoriasis) is common. There also appears to be a
common genetic linkage between PPP and SAPHO disorder (synovitis, acne, palmoplantar

Some experts think that PPP is a variant of

pustulosis, hyperostosis, and osteitis), which is

psoriasis; others hold that the disorder is a dis-

not associated with psoriasis.

tinct entity5 (although patients with psoriasis
similarities exist between psoriasis and PPP:

CASE: Treatment and
Resolution

scaling plaques, an erythematous base, and

The patient is counseled on smoking cessa-

pruritus. There are also demographic similari-

tion. She is given a 4-week course of 0.05%

ties between the 2 diseases: age of onset, fam-

clobetasol propionate cream under occlusive

ily history of psoriasis, duration of the disease,

dressings, after which symptoms resolve.7

clusion for a maximum of 4 weeks in cases of

comorbidities, and smoking status. The 2

Subsequently, she is lost to follow-up.

focal involvement.8 Within 2 weeks, symptoms
usually resolve. If, after 4 weeks, symptoms

studies, including eosinophilic cationic protein

Principles of PPP
Management

elevations and other chemokinetic effects.

First-line treatment of PPP includes topical

do have a higher predilection for PPP). Clinical

6

diseases share histologic similarities: neutrophil dysfunction and findings on specific serum

persist, however, an oral retinoid or photochemotherapy should be instituted. For more dif-

corticosteroids, oral retinoids, and photoche-

fuse cases, a regimen of either an oral retinoid,

do have different genetic markers: In PPP, the

motherapy. Studies have shown the efficacy of

such as acitretin, or psoralen plus ultraviolet A

psoriasis susceptibility PSORS1 locus is absent,

super-high-potency corticosteroids under oc-

photochemotherapy is recommended.

Palmoplantar pustulosis and psoriasis
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the care of the lower extremity to be aware of

al. Palmoplantar pustulosis should not be

treatment, including strategies for addressing

considered as a variant of psoriasis. J Eur

refractory disease, can then significantly im-

Acad Dermatol Venereol. 2008;22(3):392-

prove the quality of a patient’s daily life.

393.

Carla Benson is a podiatrist in Teaneck, New

iStockphoto.com 522820913

Second-line treatment of refractory disease is
the combination of an oral retinoid and oral or
topical psoralen plus ultraviolet A photochemotherapy, known as RePUVA. Immunotherapy
with cyclosporine or methotrexate can also be
initiated.

Summing up
It is important for clinicians who specialize in

5. Ammoury A, El Sayed F, Dhaybi R, et

PPP and be able diagnosis it accurately. Proper

6. Brunasso AM, Puntoni M, Aberer W, et

Jersey.

al. Clinical and epidemiological compari-
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3D Printing Is
Changing the
Footwear Game
THE INCREASING COST EFFECTIVENESS
OF 3D PRINTING SETS THE STAGE FOR
DISRUPTING A DECADES-OLD PROCESS
FOR MAKING ORTHOTICS
By KEITH LORIA AND JANICE T. RADAK
iStockphoto.com #864496546

No doubt: The advent of 3-dimensional (3D)

Given that today’s preferred method of orthotics

other key drivers are 1) the growth of the geriat-

printing technology has had a major impact

manufacturing is the 1950s-era, vacuum-form-

ric population as Baby Boomers reach retire-

on the field of medicine. And it’s definitely not

ing plastic over a positive of the foot, it’s easy to

ment and 2) the obesity epidemic, not only in

1-size-fits-all: Already, this groundbreaking tech-

see that this is a market ripe for disruption.

adults but in children and adolescents as well.

nology has widely led to innovations in:
• replication of tissues and organs for the
study of disease, drug development, and
transplantation

What’s Driving Growth in the Where Are We Now?
“We have definitely left the ‘in the future’ stage,”
Orthotics Market?
said Blake D. Norquist , president and chief

Overall demand for 3D-printed medical

• development of the so-called polypill for
patients who require multiple medications
a day

products is expected to reach $3.5 billion by

executive officer at Norquist Medical, PLLC,

2025—up from $713.3 million in 2016. Foot

which introduced 3D-printed orthotics in 2014.

orthotic insoles are expected to play a major role

“It’s pretty clear we’re still in the ‘innovators’

• creation of more intricate surgical tools for
custom surgery

in that global growth, with projections showing

stage, but I believe we are at the brink of the

an increase from $3.18 billion in 2017 to $4.58

‘early adopters’ stage and that we will see a lot

• the speed with which some surgical
procedures can be performed

billion by 2023. Projections for the compound

of foot experts stepping into 3D-print solutions

annual growth rate between 2017 and 2024 vary

in the next 2 years.”

• development of prosthetics that improve
the lives of those who depend on them.

from 6.27% to 17.7%.4

Additive manufacturing, or 3D printing,
is a disruptive manufacturing process that is
allowing existing businesses to break through
longstanding performance limitations while
providing opportunities for new businesses to

3

“While 3D-printing technology has con-

What’s driving this expansion? The raised
consciousness of America’s younger generations

we are only scratching the surface of what is

regarding personal health and increased phys-

possible,” said John Stimpson, president of Cry-

ical activity is a key driver; so is the increasing

os Technologies, Inc. Cryos expects to be fully

availability and sophistication of fitness-tracking

3D in its partner clinics and labs by the end of

technology. At the other end of the spectrum,

2019. Stimpson notes that Cryos only produces
orthotics directly from its scanning technology

innovate new products.1 Tracing its commercial
roots to the early 1980s, 3D printing technology
has evolved to include 13 sub-technologies with
7 distinct process types.2
Despite their unique technological aspects,
all 3D printing works in the same manner:
Products are built by the addition of layers of
raw materials—unlike traditional machine
manufacturing, in which subtraction is used.

tinued to grow in its popularity and utilization,

system.

In the past 10 years, we
have seen an explosion
of materials available
for 3D printing.

The key to success, according to Norquist
and Stimpson, is the evolution to a completely digitized workflow that captures objective
patient data and seamlessly transfers it to the
manufacturing process. The simplified digital
process appeals to clinicians and manufacturers,
whereas individualized patient data allow for
Game Changer continued on page 34
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Digital Process +
Technology + Podiatric
Expertise = The
Future of Orthotics
NEW PARTNERSHIP PUTS
STREAMLINED MANUFACTURING
PROCESS IN THE PODIATRIST’S OFFICE
By Keith Loria

Photo courtesy of Go 4-D

Three-dimensional (3D) printing has shown

Patten, a tech expert who worked in the custom

and will service the medical channel here in

promise in improving medical device manufac-

orthotics space for 20 years.

North America.”

ture, but cost-effectiveness and seamless manu-

“All 3 of us have been in this space for a

facturing processes have kept it from becoming

long time,” said Linton, who serves as Go 4-D

mainstream. All that is about to change.

chief executive officer. “We wanted to bring 3D

Now, HP Inc. (formerly Hewlett Packard)

scanning and 2D plantar-pressure measurement

has partnered with Go 4-D, a visionary player

together in 1 platform, using the biometric data

in the medical orthosis industry, to make a

to customize the product, and then enhancing

difference in footwear and the way podiatrists,

the product offering through additive manufac-

orthopedists, and other foot-care professionals

turing—something that couldn’t be done under

deal with some of the most pressing problems

traditional subtractive manufacturing.”

involving the foot.

Goal: A Better Product Using
Additive Manufacturing
Go 4-D and HP Development Company have
released the innovative FitStation, a dual hardware and software platform that captures 3D
scans of the foot, collects foot-pressure measurements, performs gait analysis, and builds a user
profile based on the input. The data are then

The process started long before the trio
became involved. HP, RSscan International,
and Materialise had been working together to
determine how 3D scanning could translate to a
printable orthotic product.
“RSscan is a research medical tool innovator, and they needed a go-to-market company.
Our history and experience were well-aligned,

then printed by Go 4-D using HP Jet Fusion 3D
printing systems.
Go 4-D was founded by Paul Linton, who
helped thousands of health-care practitioners
use gait-scanning technology to assess patients’
dynamic needs and order custom orthoses;
Lori Yarrow, a chiropractor who practiced and
dispensed custom orthoses for years; and Chris

Edward Ponomarev, general manager of
commercial business development and strategic
partnerships for FitStation, explained that
dynamic gait analysis uses pressure-plate technology and the 3D foot scanner to take as many
as 500 precise measurements per second—a
game-changer in the orthotics and medical
market.
“FitStation is a truly transformative
platform that supports HP’s journey to reinvent how the world designs and manufactures
with commercial 3D technologies,” he said.
“The partnership underscores a push in the

and we became involved earlier this year

health-tech space to merge data with clothing,

[2018],” Linton said. “We run the HP FitStation

wearables, and, increasingly, footwear.”
In 2018, FitStation and HP partnered with

utilized to create manufacturing instructions
for 3D-printed custom foot orthoses, which are

Taking 500 Precise
Measurements per Second

the National Football League to provide custom-

We constantly want to
innovate the [orthotic]
product, said Lori
Yarrow, chief customer
officer at Go 4-D.

ized cleats to players on all 32 teams using 3D
scanning technology.

Having an Impact on the
Clinical Environment
Patients interface with the FitStation when they
take multiple steps across a pressure-mat system
that comes in various lengths (0.5 meter, 1 meDigital Technology continued on page 41
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Game Changer continued from page 32

truly custom fit footwear.
Both men hope the industry will avoid 2
potential pitfalls: Cutting out the experts and

accommodate deformity quickly and economi-

will be less ideal for others. Now, with 3D print-

cally—something that cannot be done easily in

ing, a shoe can be customized to offer differing

regular shoes.

density materials to influence foot function that

“For example, diabetics are prone to certain

focusing solely on cost.

can be tailored to the individual. It will also,

foot deformities which are often difficult to

hopefully, mean anyone acquiring a 3D-printed

agnosing, self-prescribing, self-scanning, and

accommodate in regular shoes,” Jasonowicz

shoe will be guaranteed the proper size and

self-designing their own orthotics without any

said. “Failure to protect a diabetic foot can result

width for their foot—something that cannot be

expert involvement or follow-up,” said Norquist.

in wound and infection and, ultimately, result

accomplished with mass production.”

“Yes, it can be a comfort solution that won’t

in amputation. 3D-printed custom footwear

harm you, but it’s nowhere near a custom

and inserts have the potential to help prevent

Taking It Commercial

orthotic assessed and designed by a professional

amputations and save a limb.”

3D printing is already making an impact on

“I don’t like the idea of consumers self-di-

Jasonowicz added that it’s exciting to see

expert.”

footwear of the future. Steven K. Neufeld, MD,

“Many of the technologies and materials

the potential for new materials and manufactur-

foot and ankle surgeon with the Orthopaedic

currently being utilized for the 3D printing of

ing methods to address some of the pathologies

Foot & Ankle Center, Washington, DC, points

footwear products are still being chosen for their

that the foot and ankle specialist treats daily.

to how costly it is for manufacturers to make

low cost and not their superior performance,”

“In the athlete, it allows us to create shoes

and store inventory for multiple lasts for shoes,

Stimpson lamented. He sees the biggest ad-

and inserts to address their specific needs

along with colors and styles; 3D printing enables

vancements coming in materials science.

and foot type,” Jasonowicz said. “It’s a differ-

manufacturers to customize a shoe without the

ence-maker across the spectrum. I think this

required pre-made last and colorway.

“In the past 10 years, we have seen an
explosion of materials available for 3D printing.

has the potential to change the way we currently

The result will be stronger, lighter, and more

treat patients with foot deformity.”

cost-effective materials that can be utilized in

shoes without the labor that was required in

Scott A. Spencer, DPM , associate professor

ways we haven’t even thought of yet. An exam-

in the division of surgery and biomechanics at

ple of these types of developments is 3D-printed

Kent State University College of Podiatric Med-

back braces being custom-made for patients

icine, said 3D footwear will offer customization

with scoliosis. Ultimately, these advancements

for a person’s foot and how it functions, and, if

will help clinicians deliver a superior product at

done properly, will have the ability to improve

a reduced cost to the patient at a local level.”

function.

And those are just the types of advance-

“This method allows them to manufacture

Look at running shoes, Spencer said: “To-

ment that clinicians are seeking. Steven

day, each person who buys a particular model

Jasonowicz, DPM, podiatrist with the Illinois

of shoe gets the exact same properties that shoe

Bone & Joint Institute, said 3D footwear has

has to offer with respect to foot function. This

the potential to create shoes and inserts that can

means for some, the shoe will be ideal, but it

the past,” Neufeld said. “3D printing enables
consumers to get the products that they want in
a timely fashion, and it allows manufacturers
to customize products without having to double
their manpower and increase their labor.”
With a multi-billion-dollar orthotic industry at stake, many players are getting involved
in 3D printing of orthotics and footwear, for
medical and commercial reasons. Several bigname players and start-ups are already involved:
■ New Balance. At the New Balance Games
Game Changer continued on page 38
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AN INTERVIEW FROM NY19 PODIATRIC CLINICAL CONFERENCE

8sole Makes US Debut
By Janice T. Radak
“We created an orthotics toolbox for doc-

in the 3D-printed shell to guide the hand

tors,” said Pavel Repisky, a partner at 8sole,

application. “This system puts the doctor

the newest 3D player in the US orthotics

in charge of the entire process,” he said,

with a certain pair of orthotics—say, they

market. On the touchscreen monitor in

noting that, after the orthosis is designed

are cracking,” Repisky explained, “then we

front of him is the page the company

and the clinician hits “Send,” the product is

check the data, find out what the conditions

believes sets them apart from other 3D

delivered 2 weeks later.

were and see which other orthotics in that

providers: Called the “configurator,” this

8sole might be new to the US market,

need to be recalled.
“If we find out there was a problem

batch might be affected. If we find others,

page provides clinicians with 11 areas of

but it is not new to orthotics. 8sole is a

then we send a note to the doctor explain-

modification for each orthosis—11 for the

brand from Invent Medical, a firm that

ing the issue and provide a new pair of

right foot and 11 for the left foot.

has been making orthoses for more than

orthotics at no charge.”

“These are all tools the doctor can use

25 years in Europe, and that database of

Regulations coming online in the next

to customize the orthotic for the patient

clinician-driven orthosis design informs the

2 years will require this kind of tracking

right in front of him,” he said, pointing to

artificial intelligence behind the company’s

of manufacturing data for companies that

the page. “It creates a patient education

algorithms. Furthermore, 8sole brings near-

want to become an authorized supplier

opportunity,” he added, “where the doctor

ly a decade of experience with 3D-printing

for the US Veterans Administration, a key

can explain to the patient what he’s doing

technology, having used it since 2010. 8sole

market segment for orthoses, to be sure.

to each orthotic to make it fit the unique

partners with HP for its 3D printing needs.

8sole’s near-decade of experience with this

aspects of each foot.” Repisky then dragged

“We keep data on every pair of orthot-

kind of data-capture and data-mining capa-

the various toolbars left and right to display

ics we print,” said Repisky. “We know if

bilities should serve it well as this new form

how the system allows the clinician to

the temperature on the outside edge of the

of manufacturing disrupts a decades-old

modify each orthosis separately in relation

machine was only 140 degrees and not 170

industry.

to the scan of the patient’s feet.

degrees as it should be for proper process-

Although the plastic shell is custom

ing, then there could be problems.” He

3D-printed, the finishing layer is designed

likened the data capture to an automobile’s

and cut per the configurator instructions,

vehicle identification number, which allows

then applied by hand. When soft pads

automakers to know where and when each

are part of the configuration, Repisky

part of a vehicle is manufactured, so that if

explained, the exact positioning is outlined

there are problems, they know which cars

8sole’s Configurator allows for 11 different types of modifications to individual
orthoses, including heel height for those
with limb length discrepancies, custom
widths and stiffness, and pattern designs
for cushioned coverings.

Disclosure: Manufacturers cited here
did not create or approve this copy.
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in January 2013, All-American middle-dis-

■ Feetz. And then there’s Feetz, calling itself the

point, he noted, is the time it takes to 3D print;

tance runner Jack Bolas was the first to wear a

“Digital Cobbler”—a small, California-based

people not familiar with 3D print manufacturing

3D-printed insole, made using the New Balance

business selling customizable 3D-printed

confuse it with printing a document at home

selective laser sintering (SLS) process, which

shoes online using mobile technology and 3D

and are surprised—negatively—by the amount

combined biomechanical data, motion capture,

printing.8 The company’s SizeMe technology

of time it actually takes.

high-speed video, sophisticated software, and

assesses 5000 measurements of the foot using

embedded sensors to identify what each runner

data gathered from 3 pictures taken with the

needs to go even faster. (SLS has already been

customer’s cellphone camera. The company

Custom Fit for Pedal
Pathology

replaced by newer processes.*)

claims that its shoes are good for the industry

Still, Spencer said, 3D printing has the poten-

standard 500 walkable miles, and that cus-

tial to revolutionize the way doctors manage

tomers can simply return them and Feetz will

pedal pathology—not only from a standpoint

take care of recycling—a service that appeals to

of customization, but from a cost-effective

younger consumers.

standpoint.

5

■ adidas introduced the Futurecraft in 2015,
marketing it as the “ultimate 3D-printed
personalized shoe.” On-line industry publication SneakerNews noted that “…the real draw

“Eventually, it is expected that 3D printing

here is where the Futurecraft gets its name

will be available for people to have in their

from—the 3D-printed midsole and outsole unit.

homes and it will become much like Amazon,”

This opportunity offers a completely individual

surgeon Neufeld said. “Once materials im-

cushion and support system for every runner’s

prove for orthotics, we will be able to print out

unique foot structure.”6 adidas’s concept was to

orthotics for patients while they wait, and this

use store-based, high-speed motion capture and

will decrease wait times for products and enable

force data to help runners understand how they

us to help more people. There are already man-

run and how a custom insole can add stability

ufacturers out there that 3D print orthotics, but

and improve performance.

the materials are still very stiff. It takes time to

■ Nike is promoting “Nike: The Future is Faster,
and It’s 3D,” the result of a partnership with HP.7
The focus is on rapid prototyping capabilities for
improving the performance of individual athletes. Nike is looking not only at insoles but also
using computational design to create custom 3D
fabrics for uppers as well.

receive the products and adjusting the products
is still more difficult.”
Podiatrist Spencer noted there are already
several companies that will custom 3D-print
shoes for a person, or will fabricate custom
insoles for people utilizing 3D printing; however,
cost is still holding the practice from becoming
widespread.

*See “Digital Process + Technology + Podiatric
Expertise = Future of Orthotics,” page 33.

“It is still not cost effective to 3D print
shoes or insoles,” he said. Another sticking

“In the next 10 years, the day will come
that a patient will come into a podiatrist’s
office, be evaluated, and a scan of the patient’s
foot will be sent directly to a 3D printer and,
based on the exam, a truly custom foot orthotic
will be printed to impact the patient’s foot in a
way that we may not be currently doing,” Spencer said. “Or a diabetic patient will be evaluated and, ultimately, a scan of this patient’s foot
will be sent to a 3D printer to fabricate custom
shoes and custom insoles to protect and improve foot function.”
Marcia Graddon, ATC, BOCPD, certified
athletic trainer and pedorthist at The Orthopaedic Foot & Ankle Center, noted that 3D
printing for footwear is important because it is
going to give consumers better-fitting products,
faster, as they will be custom-made for the
wearer.
Game Changer continued on page 42
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GO 4-D presents

3D PRINTED
CUSTOM
ORTHOTICS

Utilizing the scanning and
data power of FitStation
powered by HP
Our 3D printed custom orthotics
don’t have the thickness and
bulkiness seen in traditional
manufacturing.

A powerful foot
scanning and data
platform that is
revolutionizing the
orthotic industry.

The unique biomechanical lattice-design of our 3D printed custom orthotic
has segmental stiffness and flexibility that is impossible to achieve with
traditional manufacturing methods.

Embrace the future of podiatry and learn
more about 3D printing at 1.888.353.4643

Go 4-D is the North American
healthcare distributor of FitStation
powered by HP and manufacturer of
3D printed custom orthotics.

go4-d.com

Recommended by the NFL Medical Committee

Photo courtesy of Go 4-D
Digital Technology continued from pg 33

ter, 1.5 meter, and 2 meter plates). A podiatrist
or orthotics specialist then uses a 3D scanner to
create the needed footwear.
“We’re using the Tiger scanner, a 9-camera
laser scanner. We get true 3D data derived from
this as it gets partnered with the 2D data,” Linton said. “Predictive software aids in the design
of the orthotic, but the doctor has prescriptive
control over what additions and modifications
need to be designed. Or the doctor can tweak
and alter what he believes is best for the patient.
Then he clicks ‘send that order,’ and that order
goes to us to be printed on a HP multi-jet fusion
printer.”
This process, which is expected to reduce
the amount of time spent waiting for the
product to arrive, differs strikingly from the
old standard of care: plaster of paris casting, a
static, subjective, manual process developed in
the 15 th Century and associated with a great deal
of waste.
In casting, Linton explained, the clinician

The Transformation Is
Ongoing
“We constantly want to innovate the [orthotic]
product,” said Lori Yarrow, chief customer officer
at Go 4-D. “What’s changed right now is the
intrinsic properties of the shell. We can make a
device more flexible in one area, and in another
area adjacent to that, make it more rigid, just by
printing more material. This is not possible with
subtractive manufacturing, because you can’t
change the thickness of the plastic—whereas
we’re not changing the thickness of the plastic at
all, we’re just changing the amount of content of
the plastic.”

been disruptive if the price point was that high.
We’re now at the point where we can be disruptive. We can do a better product than what
exists in the market at a competitive price.”

Making a Difference
The benefits of 3D-printed orthoses are
game-changing, Linton said, noting the ability to
produce a lighter weight, more controlling, yet

a certain plane, he can prescribe or design that
feature in without adding bulk to the device.
“And at the end of the day, it comes down
to compliance,” Yarrow said. “We can control the
especially without adding that bulk. So now we
can have a thinner, a more controlling, device
that fits in more shoes.”
Ongoing changes in printer technology

It’s a pure, simple process. From scanning the

have affected the amount of material used and

foot, to then having a 3D-printed orthotic made

the time that a print job takes, resulting in how

simply from the powder that’s required for that

many devices or items can be done in 1 print

foot.”

session. Current multi-jet fusion technology

user-friendly and better for the environment.

have been too expensive, and it wouldn’t have

podiatrist wants the device to resist motion in

positive orthosis was milled.

Additionally, all the excess powder is

product,” Linton said. “Before that, it would

control, or stiffness, within the device. So, if the

foot in a lot of ways that weren’t possible before,

recycled and able to be used again, making it

try-accepted range of prices for a custom-made

Moreover, the unique lattice design of

where it was scanned and thrown out. Then, a

longer requiring a cutting away of materials.

down to a level more in line with the indus-

the product allows doctors to create motion

plastered the cast and sent it to a laboratory,

“What we’ve changed,” Linton said, “is no

in a shorter period of time and bring the cost

prints 10 times faster than selective laser sintering technology of the first generation.
Photo courtesy of Go 4-D

“Therefore, we can print a lot more product

Digital Technology continued on page 43
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“Until now, people had to fit within a

beyond the range that most people would be

ing-in-the-medical-field-applications/. Accessed

standard to buy footwear, or they had to spend

able to obtain, a good printer eventually will

December 31, 2018.

a fortune to have their shoes custom made.

become a household tool.”

Many of those shoes are not attractive and this
discourages people from buying what is needed
for their problems,” she said. “This is going
to help our industry, because people will start
wearing shoes that have a better fit, ultimate-

4. Oristep Consulting. Global foot orthotic insoles

ID: 4617568. July 2018. https://www.researchand-

here did not create or approve this copy.

markets.com/research/ldwr9s/global_foot?w=4.
Accessed December 31, 2018.

footwear.”
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Graddon concluded. “It is a growing industry
where the possibilities will be endless. While
currently the costs of the equipment are well

media/infographics/trends-in-additive-manufactur-

7. Nike. At Nike, the future is faster, and it’s 3D. Press

ing-patents.html. Accessed December 31, 2018.

release. May 17, 2016. https://news.nike.com/news/

3. Nawrat A. 3D printing in the medical field: four

nike-hp-3d-printing. Accessed December 31, 2018.

major applications revolutionising the industry.

8. Feetz. Our story. https://www.feetz.com/Custom-Fit-

Verdict Medical Devices. Aug. 7, 2018. https://www.
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Introducing the Surestep Stabilzer
The Surestep Stabilizer is a device that provides mediolateral stability, as well as
stabilizing the foot/ankle in the sagittal plane, facilitating clearance during swing phase.
With the carbon fiber insert on the posterior strut, the Stabilizer helps to bring the foot
up as the leg swings across, but also helps to assists with deceleration of the foot after
heel strike. This makes for a much more normal, natural gait.

Low profile cuff
Thin, carbon reinforcement for increased energy return
Molded Inner Boot provides consistent proprioceptive input
through distribution of forces and circumferential compression
Shortened footplate for ease of donning in most any shoe

For more information or to place an order,
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surestep.net | 877.462.0711

42

1.19

lermagazine.com

Digital Technology continued from page 41

flexible device and an ability to control parameters that weren’t controllable under subtractive
manufacturing.

Identifying Customers of
the Future
Becoming a major force in the orthotics market

And then there’s all that quantitative,

is a major goal of Go 4-D, although the need

objective, dynamic data that practitioners have
been working with that can be combined to make
things better for all involved.
“Podiatrists don’t really share their data very
often, but if we are able to use this data to better
enhance our product, and not only in orthotics

to have practitioners invest in the equipment
presents a barrier to entry: Linton noted that the
Tiger 9-camera scanning system and the pressure
plate itself are expensive, but necessary tools to
make the change happen.
“We want precise data, and it requires

but in footwear,” Linton said, “we can not only
make a better product for that patient, but [for]

equipment that costs a bit of money. We also

every prospective patient with similar conditions

want doctors to get on board with what we’re

and similar foot types. We can decrease the

trying to do in the market, so we’re giving the

learning time to treat these patients, so there’s

equipment to a practitioner based on a volume

tremendous benefit. This will change orthotic

requirement,” he said. “The most likely candi-

therapy.”

dates for this are established clinics that realize

The ultimate goal, Linton said, is to have a

“As costs of hardware come down and costs
of printing come down, it may open up additional
clinics that maybe do lower volume than those,”
Linton said. “While it’s completely different
technology, it’s not changing the model in which
[podiatrists] prescribe: It’s just giving them extra
abilities to prescribe different characteristics. It’s
really just tweaking their existing process and
bringing them on board to not only what we can
do today, but what we can do in the future.”
Keith Loria is a Washington, DC-based freelance
writer. Manufacturers cited here did not create or
approve this copy.

that the future is changing, and all labs eventu-

custom-made product that’s 3D-printed for the

ally will go to 3D printing, and they want to be

individual patient in a name-brand shoe, such as

one of those early adopters and help lead this

a Brooks Sports. The shoe can, for example, be

innovation.”
That means targeting high-volume podiatric

produced in Size 9.23 US for one foot and Size
8.67 US for the other—fully unique, designed for

clinics, for the most part, but also certain foot-

that patient.

care specialists.

Photo courtesy of Go 4-D

Recreate Natural Gait
Help patients walk safely and efficiently

“

My husband [is] driving, walking,
and back at work. None of this
would have been possible without
the Push [AFO]. I hope clinicians
will open their minds to something
that looks different but works the
way this does. I can't thank you
enough for what you've given us.
— Rebecca R., Patient’s Wife

”
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New Fall Prevention Brace

“ULTIMATE SB”
CPT Codes:
L1940
L2330
L2820

The Ultimate (SB) Stabilizer Brace
functionality is to stabilize gait, improve
postural balance/sway,
provide stabilization in
the ankle joint and to
reduce the risk for falls.
It is anticipated that
the patient will benefit
functionally with the
use of this device. The
custom device is utilized in an attempt to
reduce the mortality/ morbidity of falling.

$295*

Available in 9˝* and 12˝

NOTE: The minimum casting requirements for all AFO and Gauntlets is a 14˝ STS Bermuda Casting Sock.

The Invisible Effect of Body Weight on Tendons
While the predominant view
on the relationship between
an elevated body weight
and its effect on tendons,
muscles, bones, and joints
is grounded in the physical
stress effects of body weight,
the role of inflammation is
becoming better understood.
By Robert Creighton, DPM
iStockphoto.com 1044399170

While the amount of body weight being physically applied to tendons, muscles, bones, and
joints is certainly a factor in the development of
a tendonitis, there are other consequences from
excess abdominal fat on the health of the mus-

bone, or joint and its ability to heal promptly

imately 25% of people age 40–49, 35% of peo-

and efficiently.

ple age 50–59, and 43% of those over 60 years

When excess fat becomes inflamma-

of age had some level of inflammation caused

tion-producing, the term adiposopathy has been

by the waistline fat that occurs in metabolic syn-

proposed (see Adiposopathy Defined, page 42).

drome.5 This means nearly 25% to 45% of the

This term describes the ill-health from sick fat.

adult population is chronically inflamed. Using

While the damage caused by sick abdominal fat

cardiovascular study results, still other research-

(think inflammation and disease) has been more

ers found that while the average middle-aged

fully investigated in the context of cardiovas-

American is moderately inflamed, approximate-

weight; however, BMI by itself is not necessarily

cular disease, we are beginning to understand

ly 25% of the US population has high levels of

a reliable measure of a person’s metabolic health

its role in the health and potential disability of

chronic inflammation.6

or their level of inflammation. Simply having

tendons, muscles, bones, and joints.

an elevated BMI does not mean a person will
are many muscular people with an elevated

Systemic inflammation and
the metabolic syndrome

BMI who are perfectly healthy. Indeed, waist

So-called sick fat is closely associated with meta-

metabolism promotes several medical challeng-

circumference may be a better reflection of the

bolic syndrome, a cluster of cardiometabolic risk

es, not the least of which are pain and negative

volume of health-damaging visceral fat a person

factors associated with increased risk of multiple

effects on muscles and tendons.

may have compared to BMI.

chronic diseases, including cancer, diabetes,

culoskeletal system. Excess abdominal fat is not
simply a storage depot of excess calories from
overeating: There are inflammation-producing
consequences that must be considered.
Body mass index (BMI) is a common
measure of body fat based on height and

automatically have chronic inflammation. There

1

2,3

3

Chronic systemic inflammation and tendon problems
The inflammation brought about by a poor

One study looking at the patellar tendon

and cardiovascular disease.4 According to the

suggested waist girth not only has a biomechan-

abdominal midsection; when excessive, it

most recent report from the Centers for Disease

ical influence on the development of knee pain

contributes to what is sometimes described as

Control and Prevention on the prevalence of

in volleyball players, but a biochemical one as

“central obesity.” Visceral fat may act as an over-

metabolic syndrome, more than a third of all

well.7 Other research has shown that Achilles

active hormone-producing organ that promotes

US adults met the definition and criteria for

tendon8 and elbow tendon9 problems are asso-

chronic inflammation through the production

metabolic syndrome. The researchers found

ciated with metabolic syndrome and, generally

of signaling molecules that are sent throughout

that prevalence increased from 25.3% in 1988

speaking, local and widespread musculoskeletal

the body via the bloodstream. The systemic

to 34.2% in 2012 (Figures 1 and 2), the most

pains are more common in patients with meta-

inflammation promoted by accumulated visceral

recent year for which data is available.

bolic syndrome.10-12

Visceral fat is the deep fat found in the

fat can negatively affect any tendon, muscle,

Earlier researchers had found that approx-
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ADIPOSOPATHY DEFINED
AN EXCERPT

The emerging belief is that the chronic lowgrade systemic inflammatory environment as a
result of metabolic syndrome becomes superimposed over areas of strain or injury, reducing
tissue healing and/or perpetuating ongoing
discomfort.13
This line of thinking is also supported in
a study published in Arthritis & Rheumatology,
where the investigators examined the relationships between fat mass, muscle mass, fat/muscle mass ratio, metabolic syndrome, and musculoskeletal (tendon/muscle/bone/joint) pain in
a community of more than 1,500 adults.14 They
found that total fat mass and fat/muscle ratio
were significantly and positively associated with
musculoskeletal pain among females. Wide-

Figure 1. Prevalence of metabolic syndrome among
US adults, National Health and Nutrition Examination
Survey (NHANES), 1988–2012. Metabolic syndrome
was defined by using the criteria agreed to jointly by
the International Diabetes Federation; the National
Heart, Lung, and Blood Institute in the United
States; American Heart Association; World Heart
Federation; International Atherosclerosis Society;
and International Association for the Study of
Obesity. Abbreviation: SE, standard error. Reprinted
from reference 4.

spread pain was more prevalent among those
with metabolic syndrome in both normal- and
high-BMI subjects, especially among females.
Widespread pain was significantly associated
with a high fat/muscle ratio after adjusting for
confounding variables. The authors concluded
that understanding the relationship between
fat mass and pain may provide insights into
preventative measures and therapeutic strategies
for musculoskeletal pain.14
While accumulation of excess fat at the
midsection is known to be harmful to tendons,
it is unlikely that increased loading by itself
sufficiently explains the development of tendon
problems in many people. Notably, Gaida and
colleagues observed that lipid deposition occurs
in tendons, high cholesterol levels have been
found among individuals with Achilles tendon
rupture, and biopsies from Achilles tendinopathy patients have elevated esterified fractions of
cholesterol.8
Many are now wondering whether
increased physical load from a high BMI is
the main cause of tendon problems, or are the
local and/or systemic influences of body fat
on tendons making tendons more vulnerable?
Researchers are just now beginning to examine
the effects of certain diets on tendon, muscle,
bone, and joint pain. Scott and colleagues argue
that excessive blood lipids may be an important
factor for future clinical investigations.15
In many cases, it is likely there is a pro-in-

Figure 2. Prevalence of metabolic syndrome among
US adults over time by race/ethnicity–sex and age
group, National Health and Nutrition Examination
Survey (NHANES), 1988–2012. Metabolic syndrome
was defined by using the criteria agreed to jointly
by the International Diabetes Federation; the US
National Heart, Lung, and Blood Institute in the
United States; American Heart Association; World
Heart Federation; International Atherosclerosis
Society; and International Association for the
Study of Obesity. Abbreviation: SE, standard error.
Reprinted from reference 4.

“Adiposopathy is a disease characterised by pathogenic adipose tissue that is promoted by positive
caloric balance and sedentary lifestyle in genetically
and environmentally susceptible patients. Adiposopathy is anatomically manifested by adipocyte
hypertrophy, visceral adiposity and/or ectopic fat
deposition, which physiologically results in adverse
endocrine and immune consequences leading to
metabolic disease. During positive caloric balance,
initial adipocyte hypertrophy optimally signals the
recruitment, proliferation and differentiation of
additional adipocytes in order to store energy (as fat)
while maintaining normal adipose tissue functionality. However, if excessive fat cell enlargement
occurs, such as when adipogenesis is impaired,
then derangements of adipocyte and adipose tissue
metabolic and immune responses may lead to
metabolic disease.
“Anatomic manifestations of adiposopathy include
adipocyte hypertrophy and visceral adiposity, which
may lead to pathogenic metabolic and immune
responses that promote metabolic disease. Positive
caloric balance results in increased energy storage,
which is initially manifested by mild adipocyte
hypertrophy. This normally promotes paracrine
signaling for adipogenesis (recruitment of new fat
cells). Particularly when adipogenesis is impaired,
continued positive caloric balance may worsen adipocyte hypertrophy, causing adipocytes to become
dysfunctional and potentially pathogenic. Similarly,
if excessive calories are stored in the visceral
region, then this also is potentially pathogenic, and
promotes metabolic disease. Excessive body fat may
not be ‘healthy’ because of pathologic mass effects.
However, accumulation of adipose tissue through
adipocyte proliferation in the subcutaneous peripheral region may have less potential for promotion of
metabolic disease, and may therefore be metabolically ‘healthier’. If during weight loss, subcutaneous
peripheral adipose tissue is diminished and the proportion of visceral adipose tissue is increased, then
this can also result in adiposopathy and promote
metabolic disease, as is found with some cases of
hypercortisolaemia and human immunodeficiency
virus‐associated lipodystrophy.”

Reproduced from Int J Clin Pract. 2008;62(10):147483, with permission of John Wiley & Sons.

flammatory metabolic component to tendon
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DP-X

DP-T

• Prepreg shells with a dynamic
prepreg energy returning strut and
forefoot
• Completely customizable forefoot
and spring flexibility configurations

DP-R

• Thermoplastic shells with a dynamic
prepreg energy returning strut

• Prerpreg solid ankle with a dynamic
forefoot option

• Completely customizable spring
flexibility options from flexible to
rigid

• Customizable forefoot configuration
from flexible to rigid • 100% prepreg
construction, fabricated without the
use of an outer acrylic lamination

• 100% prepreg construction,
fabricated without the use of an
outer acrylic lamination

• Custom posterior strut shaped to the
patient’s calf and foot

• Extremely lightweight - average
brace weighs only 1.25 lbs.

• Copolymer thermoplastic shells

• Patient weight limit up to 350 lbs.

• Removable soft interface option

• Breathable, removable liner option

• Low-profile design

• Responsive dynamics
• Breathable, removable liner option
• Available in a variety of styles,
colors and patterns.

• Lightweight construction

• Ability to make minor modifications
to the thermoplastic shells
• Available in a variety of styles,
colors and patterns
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Continued from page 33

problems and other musculoskeletal conditions
associated with an elevated BMI. In other
words, the structural anatomy, and thus, the integrity of the musculoskeletal system, is altered
by inflammation-producing body fat buildup at
the waistline, which may make one more susceptible to injury from the increased stress being
applied by increased body weight. It has been
suggested that, just as in cardiovascular disease,
the mitigation of cardiometabolic risk factors
that result from weight loss may benefit diseases
of the tendons, muscles, bones, and joints beyond the reduced mechanical physical load.
Explaining the role of invisible inflammation promoted by excess body fat on tendons,
muscles, bones, and joints to overweight
patients with chronic tendinopathies may help
them better understand the need to reduce their
waistline and improve their body composition.
Robert Creighton, DPM, is a podiatrist and foot

com). An earlier version of this article appeared
on his blog there.
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Dynamical Properties of Postural Control in Obese
Community-Dwelling Older Adults
Does obesity affect
balance and serve
as an indicator of fall
risk in this vulnerable
population?
Excerpt By Thurmon E. Lockhart
The burden of obesity is rising at an alarming
rate for older adults. The prevalence of obesity
(BMI >30 kg/m2) is higher in older adults aged
60 and over (37%) than in younger adults5 and
is associated with risk factors for various health
conditions (e.g., cardiovascular diseases, stroke
and diabetes). Obese individuals also have
higher chances of sustaining injuries compared
to their lean counterparts. Falls were identified
as the most common cause of injury (36% of all
injuries) in obese adults and obese older adults
fell almost twice as frequently (27%) as their
iStockPhoto.com # 168465181

lean counterparts (15%).
Although epidemiological studies clearly
link increased fall risk to obesity in older adults,

pressure (COP) trajectories in both force plate

ence of small disturbances or control errors, is

and inertial measurement units (IMU), were

a fundamental motor task that must be rapidly

employed. These measures were anticipated to

adapted in the face of a dynamically varying

provide further insights into postural control

environment. Within physiological systems,

mechanisms associated with obesity. In order to

variability from internal and external stress-

associated with an anteriorly displaced center

improve accessibility of routine analysis of gait

ors is often synonymous with error. However,

of mass (COM) and influences trunk posture

and posture in assessing fall risk of an individu-

over the past three decades, focus has shifted

while standing and walking, which may impair

al, a wearable wireless accelerometer-based gait

from the amount of variability in the system

static and dynamic stability. Obesity may also

and postural analysis system (along with the

to the time-dependent structure of variability

influence the development or progression of a

traditional force plate) was employed.

to represent the system’s global health. Using

the mechanism through which obesity increases
falls and fall risk is unknown. Indeed, an array
of obesity-related physiological and biomechanical factors induce postural/gait alterations that
may increase fall risks. For example, obesity is

wide variety of musculoskeletal conditions that
may influence body movement and postural
stability,

17,18

Dynamic postural control, defined as the
ability to maintain equilibrium despite the pres-

a dynamical systems theoretical framework, it
has been reported that physiological systems are

leading to more falls. Furthermore,

additional postural and gait-control constraints
associated with obesity are largely unidentified
and their role unknown.
In this study, to quantify the dynamical
properties of postural stability, several nonlinear
measures, expressed as time series of center of

This article has been excerpted from Frames CW, Soangra R, Lockhart TE, et al. Dynamical
Properties of Postural Control in Obese Community-Dwelling Older Adults,” which appeared in
Sensors; 2018;18:1692. References have been removed for brevity. Use is per the Creative Commons Distribution 4.0 International License. To read the full article, go to https://www.ncbi.nlm.
nih.gov/pmc/articles/PMC6021983/
Continued on page 48
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inherently complex and nonlinear in nature. A

obesity affects balance in community-dwelling

plate) on four different days. All measurements

variety of mathematical analyses have been de-

older adults and serves as an indicator of fall

were performed barefoot in quiet standing, look-

veloped since then to calculate how the system

risk.

ing in the forward direction, with foot placement

dynamics change throughout the lifespan or due
to pathology.

standardized. Participants were asked to stand

Methods

in two visual conditions: eyes open (EO) and

Ninety-eight community-dwelling older adults

eyes closed (EC). Each measurement lasted for

complexity hypothesis was introduced, which

(mean age 74.3±7.6 years) participated in

60 seconds and was repeated twice. The sam-

suggested as adults age, the complexity of their

the study. This sample size was selected to

pling rate was 100 Hz. A rest of three minutes

dynamics decreases. In the years following,

provide a smaller confidence interval on the

was provided between each measurement.

the loss of adaptability and optimal movement

estimated error rate when classifying fallers

variability models were developed with a bidi-

and non-fallers.36 Study participants were

Key Findings

rectional consideration, suggesting that too little

divided into three groups based on their

1. Postural and gait stability is compromised in

or too much complexity reflects a less adap-

BMI: normal (19 ≤ BMI<25 kg/m ), over-

tive system.51 These new models bridged the

weight (25 ≤ BMI<30 kg/m2), and obese

observations supporting the loss of complexity

(30 ≤ BMI<40 kg/m2).36 Fall history was record-

hypothesis while also explaining the increased

ed retrospectively for two years with emphasis

complexity observed in certain tasks and pop-

on frequency and characteristics of the falls.

ulations. With these conceptual frameworks in

Any person with at least one fall in the prior

Discussion

mind, researchers have generally interpreted the

year was classified as a faller and the others as

This study investigated the effects of obesity on

degree of complexity within system dynamics as

non-fallers.

fall risk in community-dwelling older adults,

Within system dynamics, the loss of

indicative of its adaptive capacity—a reflection
of the system’s global health.
The aim of this study was to determine if

obese fallers.

2

The study was conducted in four separate

2. Acceleration-based gait and postural param-

eters are able to distinguish between obese
fallers and non-fallers.

utilizing nonlinear analyses on signals acquired

community centers throughout Virginia using

from force plate and IMU measurements. A

the same set of instruments (IMU and force

significant increase in linear parameters (mean

Recovery: on track
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radius, ellipse area, sway range, root mean
square [RMS], standard deviation [SD]) was
identified for obese older adults. Nonlinear
regularity measures through multiscale entropy
revealed that the presence of obesity and fall
risk had a loss of complexity (Figure 1).
In the present study, entropy-based estimations of organizational variability delineate
the adaptive capacity of obese participants to
maintain balance. Obese older adults were
found to have significantly lower approximate
entropy (ApEn) and sample entropy (SaEn)
values during prolonged quiet standing in the
anterior-posterior (AP) direction, indicating
greater regularity and possibly decreased
complexity. The findings coincide with previous
investigations37 linked with the theory of
decreased complexity attributed to pathology

Figure 1. Radar plot of significant discriminative parameters. F, faller; NF, nonfaller; NOB, nonobese;
OB, obese.

and aging.47 Bodily degrees of freedom are
constrained in the AP direction compared to
the medio-lateral (ML) direction, whereby co-

response modes—a more regular sway pattern

therefore, movements transition to a more rigid

ordination of the physiological system, coupled

with closed-loop short-term dependencies to

postural-control behavior (repeated patterns

with environmental stressors, lead behavioral

restore balance. The motor system is unable

processes into less complex, more stable

to adjust to the demands inherent to obesity;

lermagazine.com

and decreased complexity) in the AP direction
Continued on page 50
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Figure 2. Ensemble patterns of postural stability of fallers and non-fallers exhibiting fallers with lager area of sway with lower sample entropy.
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that diminish both adaptability and stability.
In this context, the increase in regularity and
possible decrease in complexity may be a
result of impaired feedback control or impaired
proprioception leading to a reduced adaptive
capacity of the postural system.

Conclusion
Obesity in older adults is recognized as an
important issue with fall risk implications.
However, little is known about the relationship
between obese elderly persons and their gait
characteristics. The present study suggests that
body weight influences postural balance in
obese elderly individuals and both traditional
biomechanical parameters and nonlinear measures could help detect fall risk in persons who
are obese (Figure 2). Inertial sensors can be
used to detect fall risk caused by higher body
mass in elderly individuals. Findings indicate

Postural stability was assessed in this study
using the Lockhart Monitor app, which is
available in the Apple App Store. The app
also assesses walking speed.

that a change in temporal structure of COP
variability as measured by a simple IMU system can detect postural changes due to obesity
in elderly persons.
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UA RESEARCHERS STUDY
HOW TO REGROW LONG
BONE SEGMENTS USING
3D PRINTING

John A. Szivek, PhD, a scientist at the University of Arizona (UA) College of Medicine – Tucson, has received a $2 million grant from the
U.S. Department of Defense to launch a study
to determine how to heal bone fractures using a
combination of 3D printing and adult stem cells.
“Imagine an impact that causes half of a
long bone to shatter so that it can’t be put back
together — no current surgical treatment can
ensure that kind of injury will heal,” explained
Szivek. Current treatment of these traumatic
injuries usually fails and requires repeated
surgeries, sometimes leading to amputation.
“There’s just no good way of regenerating or
re-growing long bone segments right now.” The
human body will attempt to re-grow missing or
damaged bone for a few months after an injury,
but it eventually gives up on the process. At that
point, scar tissue fills the defect instead of bone.
“That’s why we need to develop a way … to help
the body while it is still able to grow and replace
the bone,” Szivek said.
Szivek’s lab, along with clinical partners
in the UA Department of Orthopaedic Surgery,
plans to 3D print plastic bone-shaped frames
that can replace large, missing, or broken bone
segments. These scaffolds will be filled with calcium particles and adult stem cells, two key elements that lead to much faster healing and bone
growth. Once implanted, the scaffold will serve
as a template for the bone to grow on. Pilot
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studies have shown this technique works well.
“We achieved complete bone formation, covering a large bone defect in about three months.
Now we want to make that healing process even
faster,” said Szivek.
The team will also test whether exercise
early in the healing process can help speed up
healing and recovery. To test this, the 3D implants will be embedded with tiny sensors that
can wirelessly transmit exercise activity. These
sensors will analyze how much weight is being
put on the scaffold and for what length of time.
Bone size changes in an active group that regularly exercises will be compared with an inactive
group. Szivek’s team expects to see that the
active group that regularly put weight on their
healing limbs will show quicker bone growth.
His team hopes to develop guidelines for
post-surgical physical therapy by demonstrating
that exercise leads to better bone formation. If
the study is successful, Szivek anticipates the
clinical trials will take place in military personnel.
Szivek hopes the potential therapy also will
help patients who have had bones surgically
removed due to cancer.

PRECISE AT FOR
UNDERFOOT STABILITY

Precise AT (Arch Truss) insoles from Amfit
were developed to provide the level of underfoot
stability that consumers crave. These insoles are
designed with an H-1-5 Stability Triangle philosophy that provides a flat, planed area under
the heel and first through fifth metatarsal heads

T

to offer a solid platform that promotes proper
heel strike and better toe-off. The bottom layer
of the full-length foot bed is made from perforated Ultralon Performance Foam with a closed
cell structure that supports, cushions, and adds
strength. This is topped with a thin, full-length
layer of red EVA, covered with a COOLMAX
fabric that is comfortable and stays cool and dry.
Amfit, Inc.
866/467-6532
insole.com

CMS IMPROPERLY PAID
DMEPOS SUPPLIERS

A U.S. Department of Health and Human Services, Office of Inspector General (OIG) review
found that the Centers for Medicare & Medicaid
Services (CMS) improperly paid $34 million to
suppliers for durable medical equipment, prosthetics, orthotics, and supplies (DMEPOS) that
were provided to beneficiaries during inpatient
stays. These items should have been included
under the Medicare Part A payments made to
the inpatient facilities.
Per the report, suppliers were overpaid
due to inadequate system edits that should have
prevented or detected the overpayments. If the
system edits had been designed properly since
2008, Medicare could have saved $223.1 million, and beneficiaries could have saved $56.3
million in deductibles and coinsurance that may
have been incorrectly collected.
OIG recommends that CMS recovers the
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$34 million in improper payments; takes all necessary actions, including seeking legislative authority, to require suppliers to refund to beneficiaries up to $8.7 million in incorrectly collected
Medicare Part B deductible and coinsurance
amounts; identifies and recovers any improper
payments to suppliers after the audit period,
from January 1, 2015, through December 31,
2017; and corrects the system edits to fully
prevent or detect overpayments to suppliers for
DMEPOS items provided during inpatient stays.
To access the report, visit oig.hhs.gov/oas/
reports/region9/91703035.pdf.

THERAFIRM EASE
MICROFIBER CHEVRONPATTERNED KNEE HIGHS

KINTROL HYDRAULIC
ANKLE/FOOT SYSTEM

Freedom Innovations’ new Kintrol Hydraulic
Ankle/Foot system combines advanced Kinterra
hydraulic ankle technology with aerospace-grade
fiberglass to provide K2-level ambulators with
comfort and control. K2 ambulators are prosthetic users who are typically defined as having
the ability or potential for ambulation with the
ability to traverse low-level environmental barriers such as curbs, stairs, or uneven surfaces.
With this in mind, Kintrol’s articulating ankle
was designed with a progressive ankle stop,
providing a 12-degree range of motion, enabling
increased ankle movement for a more natural
gait. The Kintrol features above-the-footshell
independent DF/PF adjustability, and the foot’s
U-shaped bumpers enhance balance and provide stability. The stiffness category can be easily
adjusted without exchanging the foot, which
enables simple customizability.
Freedom Innovations
888/818-6777
freedom-innovations.com

Therafirm has added a new chevron pattern to
its Ease Microfiber Knee Highs line. Like other
Ease Microfiber hosiery products, the chevron-patterned knee highs are made with super
soft, high-stretch microfiber yarns, making them
easier to don than other higher-compression
garments, and they include a reinforced toe and
heel for durability; a smooth toe seam to eliminate irritation; and a soft, comfortable, non-restrictive top band to help garments stay in place
all day. Ease Microfiber chevron-patterned knee
highs come in black. They are available in two
compression levels: mild (15–20 mmHg) and
moderate (20–30 mmHg).
Therafirm
800/821-3094
therafirm.com

1. Increased access to Medicare claims data
to improve data reporting and longitudinal analysis capabilities;
2. Developed the International Society of
Arthroplasty Registries’ (ISAR) International
Prostheses Library to serve as a source of medical device information and safety alerts for
industry partners and ISAR member organizations worldwide;
3. More robust data capture specifications that enable AJRR subscribers to conduct
risk-adjusted case analysis and participate in
pay-for-performance programs through an enhanced RegistryInsights™ dashboard; and,
4. An increase in published, peer-reviewed
research that demonstrates the value of registry
data and its analysis.
More robust data capture specifications
enhance the quality and types of data included
in the AJRR, including surgical approach, procedure duration, use of computer navigation and
robotic-assisted surgery, and length of hospital
stay. Enhanced data specifications also enable
the registry to track surgical complications, as
well as risk-adjust data for reporting purposes
going forward, to include patient comorbidities,
body mass index, American Society of Anesthesiologists physical status classification, and
discharge disposition.
To access the report, visit ajrr.net/publications-data.

SWEDE-O POWERWRAP
ANKLE BRACE

AMERICAN JOINT
REPLACEMENT REGISTRY
RELEASES 2018 ANNUAL
REPORT
The American Joint Replacement Registry
(AJRR), the cornerstone of the American Academy of Orthopaedic Surgeons’ (AAOS) Registry
Program, released its 2018 Annual Report on
hip and knee arthroplasty patient outcomes. The
report includes findings from 1,186,955 cumulative procedures performed between 2012 and
2017, and it provides updates on key initiatives
delivered to registry stakeholders:
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The patented, positive tensioning–system on
the Swede-O PowerWrap Ankle Brace provides
a personalized fit with no-tie laces, and the
center wedge allows for natural ankle movement
during activity. This brace is said to be ideal for
athletes who tape their ankles to help protect
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or prevent ankle injuries and for individuals
suffering from weak or injured ankles. The
brace is faster and easier to apply compared to
traditional lace-up braces or ankle taping. The
open design accommodates swelling and allows
the foot to be placed into the brace without
flexing the ankle, which could further irritate an
injury. PowerWrap tabs provide independent adjustments to the foot and ankle regions and can
easily be fine-tuned when more or less support
is needed.
Swede-O by Core Products International, Inc.
800/365-3047
swedeo.com

OPTP STABILITY TRAINER

The Stability Trainer balance pad is the latest
addition to OPTP’s line of balance pads, stability equipment, and exercise mats. The trainer
is made from soft yet durable, nearly 2.5-inch
thick, high-quality foam and features a non-slip,
textured surface for sure footing and security
during use. This is a versatile tool for physical
therapy and rehabilitation, fitness, Pilates, yoga,
dance, reflex, coordination, agility, and balance
exercises. It can be used for stability and core
strength movements such as pushups, planks,
and squats. In addition to providing improved
ankle stability during exercise, it can be placed
under the knees to provide supportive comfort
and lessen joint strain. The OPTP Stability
Trainer has an oval shape and compact size that
makes it useful for single-leg and one-handed
exercises.
OPTP
800/367-7393
optp.com
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AOFAS CAMPAIGN HELPS
CONSUMERS MAKE
INFORMED CHOICES FOR
FOOT AND ANKLE HEALTH
The American Orthopaedic Foot & Ankle Society (AOFAS) has launched a campaign, Look
for the “O,” to encourage consumers to take
charge of their foot and ankle health and choose
a foot and ankle orthopaedic surgeon when
medical care is needed. AOFAS has an interactive channel on its website that offers informational videos and resources to help consumers
make informed choices.
“Most people don’t give much thought to
their foot health — that is, until something goes
wrong,” said J. Chris Coetzee, MD, president
of the AOFAS board of directors. “But 75% of
all people experience foot pain at some point
in their lives, and it’s important to know how
to find the best medical care before a problem
arises.”
To ensure optimal foot health, foot and ankle orthopaedic surgeons recommend examining
your feet weekly. Look for changes in appearance such as swelling, discoloration, or changes
to the shape of your feet. Also check for normal
circulation, sensation, function, and pain.
To access the interactive multichannel
news release, visit www.multivu.com/players/
English/8164351-aofas-what-is-a-foot-andankle-orthopaedic-surgeon/.

ACSM SURVEY: WEARABLE
TECH IS NEW TOP
FITNESS TREND FOR 2019
Wearable technology is forecast as this year’s
most popular trend in fitness, according to more
than 2,000 health and fitness pros surveyed
by the American College of Sports Medicine
(ACSM).
“We can easily monitor heart rate, count
steps, track calories, and create plans,” said
Walter R. Thompson, PhD, FACSM, the lead
author of the survey and associate dean in the
College of Education and Human Development
at Georgia State University in Atlanta. “The
data collected by wearable technology can be
used to inform the user and their healthcare
team about important daily health metrics like

physical activity, and it encourages healthier
lifestyle choices.”
The top 20 trends, which were ranked and
published by ACSM, include group training,
which maintained the number two spot; the
continued popularity of high-intensity interval
training; fitness programs for older adults; bodyweight training; yoga; and a growing emphasis
on employing certified fitness professionals and
increased interest in workplace health and wellness programs.

UNNA BOOT ZINC OXIDE
COMPRESSION
DRESSING
Unna Boot Bandage Product Informat

Oasis Medical now offers the Unna
Boot,
CONTRAINDICATIONS
If the wound has undermining or tunn
named after German dermatologist
Paul
Gerson
not use an Unna Boot. Do not showe
bath tub while wearing an Unna Boot
Unna, who specialized in diagnosing
and
treatprotective
covering.
ing skin diseases. The Unna Boot• Non-raveling
is a cotton
gauze
• Impregnated with non-harding zinc o
compression dressing with a zinc• 3”oxide
paste
x 10 yards;
4” x 10 yards
applied uniformly to the entire bandage; zinc
Manufactured for
oxide does not harden or cake. The zinc oxide
INDICATIONS FOR USE
Unna
Boot is used
treatUnna
swellingBoot
from water
dressing
in tothe
eases skin irritation,
retention, ulcers and sores and provides
approximately 20-30 mmHg in pressure. In
keeps
the
wound
area
moist,
and promotes Oasis Medical
general, Unna Boot is used to treat wounds with
light to moderate drainage and for patients who
13822 W. Boulton Blvd.
healing.
used
Mettawa, IL 60045
are
active and It
cancan
movebe
on their
own.to treat burns, ulcers,
800-544-7521
and swelling from water retention. It provides
about 20–30 mmHG in pressure. In general,
the Unna Boot can be used to treat wounds with
Product Link: https://www.shopmedvet.com/unna
light to moderate drainage and for patients who
are active and can move on their own.
DESCRIPTION
Unna Boot is named after a German
dermatologist, Paul Gerson Unna. Dr. Unna
specialized in diagnosing and treating diseases of
the skin. The Unna Boot is a cotton compression
dressing, with a zinc oxide paste applied
uniformly to the entire bandage. Zinc oxide paste
is superior because it does not harden or cake.
The zinc oxide paste in the Unna Boot eases skin
irritation and keeps the area moist and promotes
healing within wound sites, making it ideal for
burns and ulcers.

Oasis Medical
800/544-7521
shopmedvet.com/unna

WEIL INDUCTED INTO
NATIONAL FITNESS HALL
OF FAME
Robert Weil, DPM, is a National Fitness Hall
of Fame (NFHOF) class of 2019 inductee; he
joins four other inductees. Weil specializes in
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orthotics and sports medicine. He has written
a column for the Naperville Sun and Aurora
Beacon since 2007 as “The Sports Doctor,” and
hosts a weekly radio show by the same name
on bbsradio.com. Weil also has been quoted in
multiple articles published in Lower Extremity
Review, and he wrote the guest editorial column
in July 2018.
The NFHOF was founded in 2004. It
recognizes individuals for their career work in
the field of fitness and health, and also presents
other special merit awards for working professionals

NUPOC APPOINTS NEW
DIRECTOR
J. Chad Duncan,
PhD, CRC, CPO,
has been appointed
director of the Northwestern University
Prosthetics-Orthotics
Center (NUPOC),
Department of Physical Medicine and Rehabilitation, Northwestern
University Feinberg School of Medicine. Duncan, an associate professor and clinical educator

EWELLNESS’ CEO SELLS
PT CLINICS TO FOCUS ON
TELEHEALTH PLATFORM
eWellness Healthcare Corporation, Culver
City, CA, which developed the PHZIO physical therapy (PT) telehealth platform, recently
announced that CEO Darwin Fogt has sold all
Evolution Physical Therapy clinics to solely focus on the expansion and success of eWellness.
Evolution PT has six locations in California and
two in Connecticut. The PHZIO platform allows
physical therapists to monitor up to six patients
concurrently.

at NUPOC, assumed this position January 1,

MEDI-DYNE PROSTRETCH
NIGHTSOCK

succeeding John W. Michael, MEd, CPO, the
director since 2009. Michael will continue as
an educator and will support and facilitate the
transition.

PERFORMANCE GRAPHITE
ORTHOTIC

A NUPOC graduate, Duncan received his
certificate training in prosthetics (1997) and
orthotics (1999). He earned a certificate in rehabilitation leadership and management in 2009,
a doctorate in rehabilitation services in 2008, a
master of science degree in rehabilitation counseling in 2006, and a bachelor of science degree
in rehabilitation services in 1995 —all from
Auburn University.
Duncan has presented lectures and supervised students in their clinical practicums and
has served as capstone coordinator, curriculum
development coordinator, and faculty co-adviMedi-Dyne’s new ProStretch NightSock is

sor to the NUPOC Student Society. He helped

said to help alleviate heel pain associated with

launch a special interest society in the American

plantar fasciitis, Achilles tendonitis, calf muscle

Academy of Orthotists and Prosthetists (the

cramps, and runners’ cramps. By keeping the

Academy) and serves as director of the Acad-

foot in a slightly flexed position, the ProStretch

emy’s Midwest Chapter. Duncan is an active

NightSock elongates the muscles and soft

contributor and leader in multiple national,

tissues of the calf and foot to help speed up re-

regional, and state professional organizations,

covery while sleeping. The exclusive toe support

including his service as president of the National

provides enhanced toe comfort and adjustable

Council on Rehabilitation Education. He also

straps allow for stretch and flex of the foot to

helped establish the first master’s degree P&O

be progressed over time to prevent discomfort

program at Alabama State University, a Histor-

and injury. The short sock is made of soft, light-

ically Black College and University. Duncan has

weight, breathable material to keep the foot and

published and presented his studies nationally

leg cool during the night. Low-profile hook-and-

and internationally; has served in editorial

loop fasteners won’t snag sheets or blankets.

positions for the American Board of Vocational
Experts, Journal for Forensic Vocational Analysis,

Medi-Dyne

and Journal of Applied Rehabilitation Coun-

800/810-1740

seling; and has received several professional

medi-dyne.com

awards.
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The new Performance Graphite orthotic was
designed by Foot Management with athletes and
low-volume shoes in mind. The latest technology allows engineered nylon to be blended with
carbon graphite, creating a lightweight shell that
offers functional control with less bulk. This material allows the orthotic to cradle the foot, which
is said to help minimize and equalize excess
pressures, while the high tensile strength and
flexible modulus means the orthotic does not
fatigue, creep, or settle over time. Performance
Graphite comes in three rigidities: semi-flexible,
semi-rigid, and rigid. The orthotic is available in
met head, sulcus, and full length, with widths to
fit cleats, athletic, street, and dress shoes. All of
Foot Management’s accommodations and additions are available.
Foot Management
800/Hot-Foot (468-3668)
footmanagement.com
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National Biomechanics Day 2018
Opening Young Minds to a Burgeoning Field

National Biomechanics Day (NBD) 2018—April 11, 2018—continued building excitement for the field by
engaging 11,000 young students across 150-plus sites around the globe. The home-grown events allow high
school (and younger) students to experience first-hand a field that underlies orthopedics, exercise physiology
science, physical therapy, and countless other fields that involve human movement and performance. NBD
emphasizes two ideas: 1) Biomechanics is where science meets fun and 2) Biomechanics will be the breakthrough science of the 21st century. The event has grown rapidly from its 2016 inauguration which had 2,000
students and 50 sites, all in the United States

NBD 2019 is set for April 10. To host an event, go to
http://nationalbiomechanicsday.asbweb.org/ and contact
Paul DeVita, PhD, at East Carolina University for more
information, devitap@ecu.edu
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Students from Michigan Tech University took part
in several demonstrations, including measuring
muscle power on cycle ergometers.
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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

