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The effect of copper-impregnated
socks on tinea pedis in football players

In a study of collegiate football players, at high risk of tinea pedis due to
their training environment, copper-impregnated socks were associated
with a high rate of tinea pedis symptom resolution and a low rate of new
cases—supporting claims of the socks’ antifungal potential.
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Instead of using diagnostic language to describe medial column
ligamentous failure, the author proposes, practitioners should learn a new,
descriptive language to understand the nature of a patient’s pathology.
Beyond that, he proposes causality due to ligament failure.
By Ian Engelman, MS, CPO

43 Promoting postsurgical weight loss
and activity to address joint pain
Many who suffer chronic joint pain are unable to exercise, and as a result
of this inactivity, put on weight, which only increases joint pain. To end
this cycle, it makes sense that having surgery to relieve patients’ pain will
help them be more active and lose weight.
By Keith Loria
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Publisher’s memo
Fresh opportunities
in a New Year
Warm wishes for a peace-

and you’ll hear more about these values as the year progresses.

ful and prosperous 2018!

The Editors and Publisher welcome your comments and con-

We are making changes to

cerns; we want to hear suggestions for articles, and we invite you

Lower Extremity Review

to consider (always in discussion with the Editors) turning your

that I know the LER com-

experience and expertise into a manuscript proposal. Our goal?

munity will find useful. Let

Open a more robust 2-way flow of information.

me take a few minutes to
explain.

• The print edition of LER will undergo a graphic redesign to take
the publication to the next level of visual excellence. So will

First, I welcome Julia

www.lermagazine.com—in part to help you find and navigate

Muino as the new LER

articles more easily and quickly.

Editor. With more than 3
decades of experience,
Julia will be your point of
contact for day-to-day and

• We will launch new editorial sections.
• The Editors will work closely with a reinvigorated editorial
advisory board and a panel of industry experts, to ensure that

long-range editorial matters and will provide vision and leadership

content is better aligned with the needs of LER’s multi-disciplinary

for the editorial team. This past December, Jordana Bieze Foster

audience.

completed her long tenure as Editor; likewise, Associate Editor
P.K. Daniel has moved on to other opportunities. I thank them for
their many contributions to LER.

• And still more to look for: The industry news section, “Market
Mechanics,” reinvented as a weekly e-newsletter; an LER virtual
trade show; on-line education; and an “On-Demand Custom

Second, LER Senior Editor Emily Delzell will become Editor of

Publishing” portal, where you can combine LER content and

LER Pediatrics. Emily is passionate about her work; we anticipate

your own original content to create and distribute educational

much growth for this quarterly publication—and therefore a lot of

materials for your patients.

valuable information for your practice. The editorial effort will also
benefit from the advisory work of newly retained Consulting
Editor John Baranowski, who brings decades of medical editorial
management experience and collaboration with authors and
experts to LER.

• Last, we’re building a dedicated news and social media editorial
team, staffed by Karen Henry and Laura Hochnadel, formerly at
The O&P Edge.
These exciting changes will mean a richer, more integrative publi-

Be assured, readers: The new LER editorial team will keep the
guiding principle of editorial integrity intact at the same time it undertakes important improvements to content. For example, you’ll
soon see reference lists the end of articles in the print edition—
not just consigned to article archives at www.lermagazine.com.
We’ve realized how useful this simple change will be.

cation. I am grateful for the support of the entire LER community:
readers, advertisers, and industry experts, as well the LER team of
publishing professionals. Some of them have been here since the
beginning: Christine Silva (design and production), Anthony
Palmeri (web site development), New Products Editor Rikki Lee
Travolta, and Operations Coordinator Melissa Rosenthal-Dubin.
Thank you, readers and supporters of Lower Extremity Review.

More is happening in 2018

As always, reach out to me any time (rich@lermagazine.com).

• A missing aspect of our editorial complexion has been input
Rich Dubin, Publisher

from readers. Collaboration and 2-way communication are key,

lermagazine.com
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in the moment: sports medicine
Most volleyball-related ankle injuries occur during

BLOCKING

New evidence suggests that most volleyball-related ankle injuries
are the result of a rapid inversion during blocking—often due to landing on an opponent or a teammate while attacking—rather than the
injury occurring during plantar flexion, as once thought, according to
a study published in the January 2018 issue of the British Journal of
Sports Medicine.
Five researchers viewed and analyzed videos of 24 ankle injuries
from major Fédération Internationale de Volleyball (FIVB) tournaments.
The cohort included 14 men and 10 women. Fifteen of the injuries occurred during blocking, 11 of which resulted from landing on an opponent and four from landing on a teammate. Of the six injuries that occurred during attacking, four were due to the back-row player landing
on a front-row teammate and two to landing on an opponent. Moreover, the study states, “When landing on an opponent under the net,
the attacker landed into the opponent’s court in 11 of 12 situations but
without violating the center line rule.”
Source:
Skazalski C, Kruczynski J, Bahr MA, et al. Landing-related ankle injuries do not occur
in plantarflexion as once thought: a systematic video analysis of ankle injuries in
world-class volleyball. Br J Sports Med 2018;52(2):74-82.

Shutterstock.com #901718798

Yoga

reduces falls in older adults

Participating in a yoga course decreased the number of falls reported
by older adults in a rural community in Wisconsin, according to new
research published in December.
Past research on yoga in elderly populations found that yoga increases strength and balance—both associated with reduced fall
risk—but this is one of the first to draw a line directly between yoga
and a decrease in the number of falls. The results appear in the
journal Complementary Therapies in Medicine.
First author Irene Hamrick, MD, Professor of Family Medicine at
the University of Wisconsin, and her collaborators enrolled 38 healthy
adults older than 60 years in a free 8-week yoga course. Participants
attended two 1-hour classes a week over the course of the study.
Classes included seated and standing yoga poses, breathing exercises, body awareness, and meditation.
“We adapted the poses to their ability,” Hamrick said, “and advanced them as they were able to advance.”
During the 8 weeks, participants were also randomly assigned
to either practice yoga for 10 minutes daily at home and do a 5minute breathing exercise, or just perform the breathing exercise.
On surveys at the start of the study, 15 participants reported a
total of 27 falls in the 6 months prior. In a follow-up telephone survey
sixth months after the start of the study, respondents’ reports showed
that, overall, the number had dropped significantly: During that time,
13 participants reported a total of only 14 falls. Participants also
showed significant improvement on balance and strength tests between the start of the study and 1 week following the 8-week course.
There was equal improvement between the group that practiced
yoga at home and the group that did not, which Hamrick said is an
encouraging sign for future application of yoga programs.

By Nicole Wetsman

“Many times, in real life, patients won’t continue the exercises,”
Hamrick said. “But just going to the class was enough to stimulate
the brain-to-muscle connection and reduce falls.”
Participants self-reported the falls measured in the study, which
raises questions about accuracy, noted Kristine K. Miller, PT, PhD,
Professor of Physical Therapy at Indiana University. Miller was not involved in the study. “Falls are really hard to track,” she said. “Sometimes people define a fall differently.” People also may not remember
all of their falls, or may be reluctant to disclose them all, she noted.
However, the decreased number of falls came alongside improvements in strength and balance, which helps validate the reduction in the number of falls. The findings are congruent, and they

lermagazine.com
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in the moment: sports medicine
Continued from page 11

support each other, Miller observed. Notably, she said, the average
score on one of the physical assessment tests, the Dynamic Gait Index, jumped from 20 to 22; a score of 22 is the threshold indicating
a low risk of fall.
This study was not able to identify the role that meditation and
the breathing aspect of yoga played in fall reduction, although Hamrick
said several study participants mentioned that they appreciated developing foot awareness as a part of balance during the yoga practice.
Both she and Miller said that they hope to see more research work
that teases out the role of mindfulness and breathing.
“It might help folks have a little bit motor control and balance
because they’re relaxed,” said Miller.
Hamrick noted that this particular study was done in a small
sample in a specific community and that more research in larger
groups is needed to solidify the role that yoga might play in fall reduction in the elderly more generally.
Other balance and strength exercise programs, like tai chi, have
been shown to decrease the number of falls, as noted by a metaanalysis the Journal of the American Geriatrics Society. Hamrick
hopes future research will help build up a similarly robust base of evidence for yoga.
“We’re trying to expand the repertoire of available courses
or activities that would be of value to our patients,” Hamrick concluded.
Sources:
Daubney ME, Culham EG. Lower-extremity muscle force and balance performance
in adults aged 65 years and older. Phys Ther.1999;79(12):1177-1185.
Hamrick I, Mross P, Christopher N, Smith PD. Yoga’s effect on falls in rural, older
adults. Complement Ther Med. 2017;35:57-63.
Lomas-Vega R, Obrero-Gaitán E, Molina-Ortega FJ, Del-Pino-Casado R. Tai chi for
risk of falls. A meta-analysis. J Am Geriatr Soc. 2017;65(9):2037-2043.
Ni M, Mooney K, Richards L, et al. Comparative impacts of tai chi, balance training,
and a specially-designed yoga program on balance in older fallers. Arch Phys Med
Rehabil. 2014;95(9):1620-1628.

HIP STRENGTHENING
optimizes PFP treatment
A study published in the January 2018 issue of the Journal of
Orthopaedic & Sports Physical Therapy presents new insights and
evidence-based suggestions into the addition of hip strengthening
to knee strengthening for people with patellofemoral pain (PFP).
Indeed, the combination of hip strengthening and knee strengthening has shown to be superior to knee strengthening alone, according to the findings.
The authors of the study conducted a systematic review of
14 trials comprising 673 subjects with PFP. They found that an intervention of hip and knee strengthening not only reduced pain
in the subjects but enabled them to return to physical activity.
Moreover, benefits of hip and knee strengthening continued after
physical therapy was completed.
Source
Nascimento LR, Teixeira-Salmela LF, Souza RB, Resende RA. Hip and knee
strengthening is more effective than knee strengthening alone for reducing pain
and improving activity in individuals with patellofemoral pain: a systematic review
with meta-analysis. J Orthop Sports Phys Ther. 2018;48(1):19-31.

12

01.18

ACL treatment in children varies widely;

90% return to sport after ACLR

iStockphoto.com 171577005

Over the past 15 years, the incidence of anterior cruciate ligament
(ACL) injury in children and adolescents has increased. And although
this population requires special considerations, in part due to their
continued musculoskeletal growth, medical management of this condition varies widely. Toward this end, 71 orthopedic members of the
Pediatric Research in Sports Medicine (PRiSM) study group were surveyed to assess their medical management recommendations and
associated complications in pediatric ACL injury. The study was published in the February 2018 issue of the Journal of Pediatric Orthopaedics.
For the 15-question survey, two scenarios were presented: an
8-year-old child with a complete ACL tear and adolescent patients
with 2 years of growth remaining. Regarding the child, iliotibial band
reconstruction was recommended by 53% of respondents; allepiphyseal reconstruction was recommended by 33%; but only 3%
recommended bracing over a surgical intervention. For adolescent
patients, physeal “respecting” technique was recommend by 47% of
respondents; physeal sparing intervention was recommended by
31%; and 19% indicated they would perform an adult-style ACL reconstruction (ACLR). Additionally, whereas growth disturbance after
ACLR remains low, new cases continue to be reported.
In a related topic, a study published in the January 2018 issue
of Knee Surgery, Sports Traumatology, Arthroscopy indicates that
more than 90% of children and adolescents return to sport after undergoing ACLR. The researchers reviewed 20 studies comprising
1,156 ACLR cases that met the inclusion criteria. The cohort had a
mean age of 14.3 years, with a mean follow-up time of 6.5 years. The
rate of return to sport was 92% and the rate of return to preinjury
level of sport was 78.6%. On final follow-up, however, it was noted
that this return to sport was associated with a relatively high rate of
reinjury, with graft rupture and contralateral ACL injury.
Sources:
Popkin CA, Wright ML, Pennock AT, Vogel LA, et al. Trends in management and complications of anterior cruciate ligament injuries in pediatric patients: a survey of the
PRiSM Society. J Pediatr Orthop. 2018;38(2):e61-e65.
Kay J, Memon M, Marx RG, et al. Over 90% of children and adolescents return to
sport after anterior cruciate ligament reconstruction: a systematic review and metaanalysis. Knee Surg Sports Traumatol Arthrosc. 2018 Jan 13. [Epub ahead of print]
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PATELLOFEMORAL PAIN
More activity means more pain
—and then less activity?
People with PFP are less physically
active than healthy controls, with
regard to both steps per day and
minutes of mild, moderate, and intense
activity. Increases in activity-related
pain may cause patients to modify
their lower extremity function during
tasks associated with physical activity.
By Neal R. Glaviano, PhD, AT, ATC; Andrea Baellow, MS; and Susan Saliba, PhD, MPT, Med
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symptoms for many years following their initial diagnosis,10,11 and current conservative treatments are not always successful in producing
positive long-term outcomes.12 People with PFP who are unable to
complete the recommended amount of physical activity because of
pain are at serious risk of poor overall health and morbidity.

Continued from page 15

It is widely accepted that engaging in regular physical activity is beneficial for promoting and maintaining overall physical health and reducing the risk of chronic disease and premature death. The
American College of Sports Medicine and the Centers for Disease
Control and Prevention have published guidelines on physical activity and public health that have been endorsed by the American
We designed a study to objectively evaluate physical activity levels
Heart Association.1,2 Healthcare professionals involved in testing
in
people with PFP and compare those levels to physical activity levand prescribing exercise accept these guidelines as preventive
els in people without PFP. We also analyzed
measures.
our
findings to determine if a relationship exRecommendations are that healthy
ists
between activity level and any of three
adults, 18 to 65 years old, engage in a minisubjective
measures:
mum of 30 minutes of moderate-intensity aer•
worse
knee pain over the past 72
obic physical activity 5 days a week or a
hours,
based
on a visual analog scale
minimum of 20 minutes of vigorous-intensity
(W-VAS)
aerobic activity 3 days a week, with an overall
• subjective function, based on the Anteminimum of 10,000 steps per day.1 Recomrior Knee Pain Scale
mendations also are available for increasing
•
fear avoidance belief, based on the Fear
muscle strength and endurance to promote
Avoidance
Belief Questionnaire physiand maintain good health and physical indecal
activity
subsection.
1
pendence.
We enrolled 40 total participants: 20
The benefits of participating in aerobic
people
with PFP (15 females, 5 males; median
and muscle-strengthening physical activities
age,
22.2
[±2.6] years) and 20 healthy conare vast. They include promoting and maintrols
(1
5
females,
5 males; median age, 20.8
taining skeletal health and reducing the risk
[±1.8]
years).
Participants
completed the three
of premature chronic health conditions,
subjective
questionnaires
and wore a wireless
including thromboembolic stroke, hypertenmonitor
over
a
2-week
period
to collect data
sion, type 2 diabetes mellitus, obesity, many
on
daily
activity
level,
which
was
assessed by
1
cancers, anxiety, and depression. Engaging
both
steps
per
day
and
minutes
of
mild, modin extra weight-bearing activities and highererate,
and
high
activity
per
day.
impact activities such as stair climbing or jogWe found that people with PFP are less
ging can further promote and maintain
physically
active than healthy controls. Those
skeletal health.
with
PFP
took
3400 fewer steps and comThese recommendations become probpleted
almost
1
hour less of physical activity
lematic, however, in populations of patients
each
day
over
the
2-week period. This hour
who may be refraining from or limiting physiistockphoto.com 592655170
of
physical
activity
can be further broken
cal activity because of chronic pain.
down to 40 fewer minutes of mild activity, 4
fewer minutes of moderate activity, and 10 fewer minutes of high
physical activity (Figure 1, page 18).
Patellofemoral pain (PFP) is a chronic condition described as genAmong study participants with PFP, we also identified a positive
eralized anterior knee pain during a multitude of activities, typically
relationship
between physical activity, defined by steps per day, and
becoming worse with prolonged activity.3,4 Activities that induce or
the Anterior Knee Pain Scale. This finding suggests that people with
exacerbate pain include, but are not limited to, walking, jogging,
better subjective function are also more active. We saw a negative
squatting, lunging, kneeling, prolonged sitting, and walking up and
relationship
between steps per day and the W-VAS and Fear Avoiddown stairs.5-8 Many of these activities are the same as those recance Belief Questionnaire; participants with a greater level of pain
ommended by the American College of Sports Medicine as ways
were less likely to be active, and those with more fear avoidance
to promote physical health and reduce the risk of morbidity. The sitbeliefs completed fewer steps per day.
uation is problematic and paradoxical: People who have a chronic
There were no relationships between the subjective scales and
condition—specifically, PFP—are limited in their ability to engage in
minutes of mild, moderate, or high activity. There were also no reactivities to benefit their overall health.
lationships between physical activity levels and subjective function
As many as 74% of adults with PFP decrease their activity level
among healthy controls.
or stop activities altogether because of pain.9 Rathleff and colleagues10 also identified similar trends within an adolescent population: 71% of adolescents with PFP reduced or stopped sports
participation and decreased their leisure time each week, comThe etiology of PFP is unknown, but it has long been proposed that
pared to both healthy controls and adolescents with other types of
one cause is increased stress on the patellofemoral joint. Excessive
knee pain.
These results are concerning. People with PFP have pain and

Study and ﬁndings: General discussion

The impact of patellofemoral pain

The physical activity-pain relationship
in people with PFP

Continued on page 18
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Continued from page 16

Figure 1. How intensity and duration of physical activity compares in study participants with PFP and healthy controls
physical activity might result in repetitive stress that exceeds the
joint’s ability to accommodate the load.13
There has been a recent increase in research evaluating physical activity in patients with PFP to gain a greater understanding of
the role of activity in the pathology of PFP and its influence on the
individual.10,14,15 Briani et al reported that women with PFP who were
more physically active also reported a greater level of pain (both
self-reported pain for the previous month and current pain level assessed in a laboratory setting).14 An intense level of physical activity
predicted almost one third of PFP cases, whereas a moderate level
of physical activity predicted only 1% of cases.15
These findings are different from those of our study, which
found that greater knee pain in the previous 72 hours was associated with less activity over the subsequent 2-week period. Although
there are methodological differences between the studies,14,15 it is
important to consider that the directional relationship between activity and pain is unknown. It is plausible that people experiencing
a greater level of pain might modify their activities to minimize subsequent pain. Within our study, we did find that elevated fear avoidance beliefs were also evident in patients who had a greater level
of pain and a lower level of physical activity.
Knee pain associated with an increase in activity provides some
support for the theory that repetitive loading may be a factor that
contributes to the presentation of pain in these patients. We have
data (in review) suggesting that less active women with PFP have
altered frontal-plane kinematics during common physical activity
tasks, such as running, squatting, and stair ambulation. These

subjects presented with greater hip adduction and knee abduction,
which has been linked to a greater level of pain and lower subjective
function.16,17 If these women participate in physical activity, therefore,
altered mechanics might be responsible for increased pain. This becomes a challenging “catch-22” for PFP patients: The prospect that
increased physical activity will result in knee pain is as problematic
as the prospect of physical inactivity, which can lead to decreased
health-related quality of life18 and increased risk of a myriad of
health conditions.19-22
Because a relationship exists between the level of physical
activity and pain, it is important to evaluate the consequences of
pain during functional activities. Self-reported pain has been studied
during specific functional tasks in patients with PFP,5,16,23-25 but the
effect of pain on neuromuscular measures during commonly performed physical activity tasks also must be evaluated.
Bazett-Jones and co-workers26 reported that increasing knee
pain with repetitive single-leg squats was associated with a decrease
in hip extensor strength and altered hip mechanics during running.
Greuel and colleagues27 also found that increased pain has an influence on running mechanics, specifically at the knee. Changes in
lower-extremity function do appear to be relative to the magnitude
of pain reported by patients; Ott and colleagues28 found that women
with PFP who reported more knee pain following aerobic exercise had
a greater reduction in quadriceps activity than women who did not
have pain following aerobic activity and healthy controls.
The findings of Briani et al14 also support this change in quadriceps function, as PFP patients who were more active and experiencing
a greater pain level had a delay in quadriceps activation during stair
ambulation. These changes in neuromuscular function have been hypothesized to be a compensatory strategy to reduce loading on the
knee; however, given the chronicity of PFP, it is unknown how modifications in lower-extremity mechanics contribute to long-term joint
health and the potential risk of additional pathology.

Clinical interventions
Employing interventions that decrease pain and improve individual
impairments for the patient is vital.29 Emerging evidence suggests
that subgrouping patients with PFP may provide a more targeted intervention and improve outcomes, as opposed to treating all PFP
patients the same way.30 One of the challenges with PFP is the heterogeneous presentation of symptoms and pain-provoking tasks
from one patient to the next. This complicates the clinician’s ability
to prescribe recommendations for physical activity while minimizing
pain.
To the best of our knowledge, no published studies have eval-

istockphoto.com 512749661
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uated the effect of an intervention program specifically targeting
physical activity levels for PFP patients. However, a recent treatment
paradigm, RISK (Reduce overall load, Improve capacity to attenuate
loads, Shift loads, Keep adapting to the runner’s goals and capacity),
has been proposed for treating runners with PFP.31 Although this
treatment approach currently focuses on runners, the concepts behind it provide strong recommendations for treating other PFP patients who have modified their activity level because of pain.
Reduction of load. Because pain contributes to altered lowerextremity mechanics, it is important to employ proper pain management early to prevent potential consequences. Reducing the
load is a common treatment for patients in whom PFP has been diagnosed; a study in the United Kingdom of physiotherapists’ management strategies for PFP found that a large number recommend
that their patients not participate in recreational or sporting activities
if they experience any knee pain.32 This concept is also supported
by Dye and co-workers,33 who propose that tissue homeostasis of
the patellofemoral joint is essential for patients with PFP. Patients
must stay within their “envelop of function,” Dye advised, by minimizing activities that lead to increased pain and symptoms.33
Strength training. It is important, after reducing load, to
progress to a strength-training program to improve the capacity to
attenuate the load on the knee joint. Both hip-focused and kneefocused strength-training programs have produced positive shortterm outcomes with regard to both pain and subjective function.34-37
Shifting the load during common pain-provoking tasks should
be the next step. Gait retraining has produced positive improvements in running mechanics for patients with PFP, with short-term
retention of beneficial improvements.38 Salsich et al39 also identified

improvements in lower-extremity movement and control following
a task-specific movement training program. This experience provides support for individualizing treatment for PFP patients, based
on functional impairments that may prevent them from being physically active.
Adaptation. The final step in the RISK paradigm is to have the
patient adapt to specific goals, which requires identification of the
types of physical activity in which the patient aims to participate. As
recommended by Barton,31 this step should include communication
between patient and clinician, and should be adjusted as symptoms
and physical activity goals change.

Conclusions
People with PFP are less physically active than healthy controls, in
regard to both steps per day and minutes of mild, moderate, and intense activity. Clinicians should be aware that increases in the activity
level of patients with PFP may be accompanied by worsening knee
pain, which may result in modifications to lower-extremity function
during tasks often associated with physical activity. Assessing activity
level and pain may provide valuable information when evaluating and
treating patients with PFP. Additional research in understanding activity modification within this population is warranted.
istockphoto.com 187166821
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The effect of copperimpregnated socks on tinea
pedis in football players
In a study of collegiate football players, who
are at high risk of tinea pedis due to their
training environment, copper-impregnated
socks were associated with a high rate of
tinea pedis symptom resolution and a low
rate of new cases—supporting claims of the
socks’ antifungal potential.
By Gary M. Rothenberg, DPM, CDE, CWS

Istockphoto.com 483769134

Copper-impregnated socks worn during
training have potential to treat or prevent
fungal infection of the foot among athletes,
this early case series trial shows. Further
study of the garments’ efficacy is warranted.

Tinea pedis, or athlete’s foot, is one of the most common pedal dermatologic skin complications. Worldwide, 70% of the population
will be infected with tinea pedis at some time.1 This dermatophytic
invasion of the skin’s stratum corneum usually is transmitted by direct, person-to-person contact. Many populations can be considered at high risk of tinea pedis, including the immunocompromised
(such as people with diabetes or who take a corticosteroid chronically), athletes, and members of the military.
Diagnosis of tinea pedis is usually clinical, based on location;
the patient’s complaints of itching and burning; an appearance of
dryness, scaling, and blistering; and significant, persistent maceration of the interspaces. For many clinicians, diagnosis is made based
on signs and symptoms alone, at which time empiric treatment for
tinea is initiated. Confirmation of the diagnosis can be made using
direct microscopy of skin scrapings exposed to potassium hydroxide (KOH prep) or by fungal culture, but a negative KOH prep or
negative fungal culture does not always exclude symptomatic
pathology.
In 2002, Cohen and colleagues published data on an Athlete’s
Foot Severity Score (AFSS) that is based on a clinical diagnosis of
tinea pedis in 224 soldiers in the Israeli Defense Force.2 The AFSS
was designed to assess tinea pedis in a military setting, as an athletic trainer might use a similar tool to evaluate athletes. The AFSS
clinical examination yields a numerical score after 1) evaluating for
erythema and scaling and 2) documenting the number of involved
interspaces. Higher scores signal the potential for complications of
tinea pedis, leading the investigators to propose risk modifiers for
tinea pedis among the soldiers.
Management of tinea pedis, which includes topical agents (as
sprays, creams, and gels), oral antifungals, and home remedies, can
be challenging.3-5 The fungal infection causes increased basal-cell
proliferation, epidermal thickening, and scale formation. Left
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Table 1.
Demographic proﬁle of study subjects
Age
Sex
Ethnicity
Black/African American
White
Asian
American Indian
Native Hawaiian or Paciﬁc Islander
Hispanic/Latino
Other

21 years (mean)
100% male
65%
23%
0
0
0
0
12%

Table 2.
Outcomes at Week 4 and Week 8 for players
with tinea pedis symptoms at Week 1
Subject
1

Week 1
TP

Week 4
TP

Week 8
DC

2
TP
TP
NTP
3
TP
NTP
NTP
4
TP
DC
DC
5
TP
NTP
NTP
6
TP
NTP
NTP
7
TP
TP
TP
8
TP
NTP
DC
9
TP
TP
TP
10
60
DC
DC
Key: TP, tinea pedis symptoms; NTP, no tinea pedis
symptoms; DC, discontinued from study.
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untreated, tinea pedis can progress, and the patient may experience
bacterial superinfection, leading to significant complications.6

Copper and its disinfecting ability
The antimicrobial and antifungal benefits of copper were first identified by the ancient Greeks, who recognized the metal’s natural disinfecting properties on liquids, solids, and human tissue. Because
of these characteristics, copper remains a commonly used element
in currency, industry, and medicine today. Peer-reviewed studies
have demonstrated copper’s antimicrobial efficacy against a wide
variety of bacteria, influenza A virus, adenovirus, and fungi.7
In the past few decades, soft, malleable copper has been embraced by the textile industry in the form of copper-impregnated
clothing, including socks. In 2008, Zatcoff and colleagues8 studied
56 patients with diagnosed tinea pedis who wore copper-impregnated socks for as long as 6 weeks. The majority of participants
demonstrated improvement in symptoms, and none experienced
adverse reactions to the copper oxide. In 2007, socks containing
copper were provided to trapped Chilean miners prior to their rescue to assist in reducing the presence of, and infection by, fungi.9
It is generally believed that athletes are at particular risk of developing tinea pedis. Environments in which many athletes train and
participate potentiate their exposure to the fungus (usually,
Trichophyton rubrum) and promote its transmission and growth.
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Contributing factors include occlusive shoes, excessive sweating
(leading to moisture build-up, shear, and friction), and shared
shower and locker room floors. Pickup and colleagues10 reported
a 69% incidence of fungal infections among male professional and
collegiate level soccer players, compared with a 20% incidence in
non-athletes.
Given this high rate of occurrence of tinea pedis among athletes, and the fact that, regardless of level of participation, fungal infections can cause them to miss time in training and competition,
the author’s study described here sought to gain knowledge of, and
experience with, the use of copper-impregnated socks during the
preseason training camp for a collegiate football program. The study
design is a large case series undertaken for both quantitative and
qualitative results. Additionally, the trial was set up to mimic a realworld scenario, including diagnosis made based on clinical symptoms alone, as is often done by podiatrists and athletic trainers.

Materials and methods
The copper-impregnated sport sock utilized in this study has the technology incorporated in the boat or along the foot region of the sock
(Figure 1, above). The technology is a proprietary, protected blend of
copper-based compounds that is permanently and homogenously introduced throughout the yarn during production. This technology can
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be either low load or high load, depending on the final concentration of the blend and its desired attributes. The copper-enhanced sport sock in this study featured low-load technology.
The study population was male collegiate football players at a single university-based preseason training camp. All athletes were older than 18 years; none had known sensitivity to copper.
The study was approved by an independent institutional review board, and all eligible athletes gave
informed consent to participate in the study.
Through the team’s equipment manager, players were issued study socks for use during all

2

NEXT STEPS

practices. After each practice, the
socks were returned, laundered, and
replaced with another pair of study
socks for the next training session.
Players were examined at enrollment as well as after 4 and 8 weeks
of wear/training. Follow-up sessions at
4 and 8 weeks were performed after
a day’s training; the players’ attendance was requested but not mandatory. Physical examination was performed by the author (a podiatric
physician), including clinical assessment for potential tinea pedis and
other skin manifestations, along with
photographic assessment. As in the
AFSS protocol described above, the
author presumed the diagnosis of
tinea pedis based on subjective reporting of itching in the presence of
observed plantar skin erythema and
scaling or interdigital maceration. For
qualitative data purposes, the players
completed a questionnaire to assess
their experience with the trial socks,
including self-reported perceptions of
comfort, foot appearance, odor, and
performance while wearing the socks.
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ers experienced a sensitivity or allergic-type of
reaction to the socks.

Results

Figure 1. Study sock
Table 1, page 22, shows the demographics
of the study participants. Of the original 52
players enrolled, 17 were lost to follow-up
In today’s health-conscious environment, physduring the trial, leaving complete data for 35
ical exercise is recommended, and everyone
athletes. The incidence of tinea pedis in this
who exercises is at risk of fungal infection of
study population was found to be 19% at
the feet. Fungi are ubiquitous, and any minor
baseline (10 of 52 participants) and declined
incident (such as shear and friction in a shoe)
to 9% (3 of 35 participants) at the 8-week follow-up.
can create a portal for a fungus to infect and reproduce within the
Of the 10 participants who had clinical signs of tinea pedis foot
skin layers of the foot. Collegiate and competitive athletes remain
at baseline, five were negative for podiatric assessment of tinea
at extremely high risk of tinea pedis because of the moisture crepedis by Week 8; three discontinued the study; and two did not exated from sweating, occlusive shoe gear, and shared showers or
perience resolution of the symptoms of tinea pedis. Conversely, only
locker rooms. Adherence to prescribed topical antifungal medicaone player without clinical signs of tinea pedis at baseline develtions can be inadequate for healing, especially among college-aged
oped symptoms during the study period. The incidence of dry skin
men and women.
for the group was 54% at trial initiation and 43% at Week 8.
The presumed initial incidence of tinea pedis among our study
A questionnaire was used to gain more knowledge regarding
population (19%) was consistent with the reported incidence in the
the athletes’ self-reported experience utilizing the test sock. Particgeneral population, but not as high as has been reported among
ipants were asked about their perceived performance in relation to
athletes.10 Utilization of the enhanced athletic socks appears to have
wearing the socks. The questions asked were:
had an influence on the treatment and prevention of tinea pedis
• “Were you able to physically accomplish more?” (51%
foot symptoms and clinical findings in this group.
responded “Yes”)
Of the 10 participants with suspected tinea pedis at baseline,
• “Was your recovery rate improved?” (37% responded “Yes”)
eight completed Week 4 of the study; symptoms had resolved in
• “Was your on-field performance improved?” (31%
four players and remained unresolved in four more. Six of those athresponded “Yes”)
letes completed Week 8 of the study; symptoms had resolved in
On a scale of 1 to 10 (10 being highest), the participants gave
four and were still suspected in two. Of the four players whose
the socks an overall average satisfaction rating of 8.0 at Week 8.
symptoms had resolved at Week 8, only one had exhibited sympNo adverse events were reported during the study period. No play-

Discussion

Continued on page 26
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toms at Week 4. These data are summarized in Table 2, page 22.
It must be noted that two athletes who reported symptoms at
baseline continued to do so at Weeks 4 and 8; however, both noted
that they had not complied with instructions to wear the socks daily
during the trial. The player who was negative for tinea pedis symptoms at Week 1 but positive for tinea pedis at Weeks 4 and 8 also
reported less-than optimal-compliance. The potential to prevent lost
time preparation for, and participation in, athletic activity may therefore be significant.
The results of the qualitative questionnaire suggest that the athletes had, overall, a positive experience with the socks. Many said
that they believed their performance had improved because of the
socks. There may be a psychological component to being enrolled
in a nonblinded clinical trial and being queried about the experience
but, nonetheless, the simple addition of unique socks to a training
program was associated with a positive outcome for the majority of
players, in terms of the clinical and nonclinical parameters studied.

Limitations and conclusions
This trial studied only football trainees at a single university located
in one geographic area; results might not be generalizable to other
athletes or other geographic regions. Another potential limitation
of the study is that tinea pedis was not confirmed using a KOH prep
or fungal culture. Nevertheless, the diagnosis of tinea pedis based
on clinical signs alone is consistent with common practice.
Between May 29, 2016, and June 4, 2016, an online poll by
Podiatry Management asked the publication’s more than 17,000
subscribers “How do you diagnose tinea pedis in your practice set-
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ting?” and offered respondents a choice of three answers.11 There
were 681 responses:
• 73.42% chose “Clinical symptoms (including itching, scaling,
interdigital maceration, etc) only”
• 25.70% chose “Clinical symptoms and laboratory diagnostics such as KOH prep or fungal cultures”
• 0.88% chose “Laboratory diagnostics such as KOH or fungal
cultures only”:
Findings of the poll suggest that using a clinical definition of
tinea pedis in our study would mimic real-world experience for an
athletic trainer who does not have formal medical training managing
a group of athletes. Rarely are KOH preps or cultures taken in the
usual setting, suggesting that many athletic trainers must rely solely
on the appearance of the foot and the athlete’s symptoms to em-
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in unique EPA registrations for a textile that can kill 99.9% of tinea
pedis fungi after 12 hours of contact with the textile.12,13 These registrations utilize a higher concentration of the technology than utilized in the socks worn this study—and, presumably, would be
associated with even more highly positive outcomes.
To our knowledge, this is the first case series of athletes utilizing
copper textile technology to prevent foot complications in an at-risk
population. Despite the lack of confirmation of tinea pedis among
study subjects by laboratory testing, data presented here have practical, real-world implications. The results of this trial warrant further
investigation and show that a nonpharmacotherapeutic management strategy has the potential to treat or prevent fungal infection
of the foot among athletes.
pirically treat a fungal infection. Because topical treatments for tinea
pedis are available over the counter, most athletic trainers will make
an assessment of tinea pedis and recommend topical therapy. Admittedly, itching, scaling, and interspace maceration alternatively
can be an inflammatory manifestation, including dermatitis and
eczema, rather than a fungal infection.
Another limitation of the study was that the enhanced socks
were worn only during training practices. Adherence was not actively monitored outside of scheduled training times. It can be hypothesized, however, that even better results than what is reported
here would have been observed had participants wore copper-impregnated socks at all times.
The specific antifungal properties of high-load copper-embedded materials technology have subsequently been demonstrated
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Saying ‘PTTD’ is misleading:
It’s time for a new lexicon to
distinguish pathologies
The author applies his experience designing ankle foot orthoses to propose that, instead of using diagnostic language to
describe medial column ligamentous failure, practitioners learn a new, descriptive
language to understand the nature of a
patient’s pathology. Beyond that, he proposes causality due to ligament failure.
By Ian Engelman, MS, CPO

Have you read Outliers: The Story of Success by Malcolm Gladwell?
In the book, he observes that expertise is developed through tenacity and repeated observation and presents examples of what he
calls the “10,000-hour rule” for mastering a craft or field of inquiry.1
I mention this because, over the past 15 years, I have designed
more than 15,000 ankle–foot orthoses by working with 3-dimensional plaster models. Each model takes, on average, 1 hour to
make—causing some practitioners to burn out. I have remained in
the plaster room, however, and, although I don’t pretend to compare myself to the leaders described in Outliers, I have put in my
time and therefore have insights to share.
In this article, I present a perspective on, and a theory of, medial column breakdown (ie, ligamentous failure), based on observation and experience, in the hope that data and statistical analysis
will follow. Using CubeVue software to process imaging acquired by
the pedCAT ultra-low dose computed tomography system (both
products of Curvebeam, Warrington, Penn.), I believe that scientific
analysis of these injuries is possible through repeatable quantification—perhaps for the first time.

Some medial column ligamentous
pathologies aren’t well explained by old
terminology, such as “posterior tibial tendon
dysfunction.” Moreover, those pathologies
seem to fall into distinguishable categories
not delineated by the current lexicon.

A few words about the
language we speak
The interaction between thought and language is well studied. A
linguist can explain how language can limit our thoughts and understanding: Sometimes, it takes a new language and a new tool to
break through these limitations. Three-dimensional rendering thus
reveals shortcomings of previous 2-dimensional analyses and leads
to new definitions.
The old language can restrain perspective and lead us in the
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Figure 1: Three categories of ‘medical column breakdown’

Figure 1. Three categories of ‘medial column breakdown’
wrong direction—here, in part, as a result of using words that describe medial column ligamentous failure in a diagnostic fashion.
Look at the following listing; which word or terms do you use to describe this common pathology: Medial instability? Ligamentous laxity? Or adult-acquired flat foot, hypermobility of the first ray,
excessive pronation, fallen or collapsed arches, internal rotary dysfunction, posterior tibial tendon dysfunction (stages 1-4), posterior
tibial tendonitis, equinus, pes planus, equinovarus, pes planovalgus,
or midfoot collapse?
Orthopedists, podiatrists, orthotists, physical therapists, and
others might use slightly or substantially different words or terms,
but each language imposes limitations on understanding.

Perspectives on ‘medial
column breakdown’
Different professions have their own view of the pathology that I
propose we generically call medial column breakdown (Figure 1).
Orthopedic surgery. Two common terms are hypermobility of
the first ray and adult acquired flat foot. In addition, pathology is discussed in terms of stages (1, 2 ,3, and 4). True, the degree of medial
column breakdown can vary, but the language of stages is little
more than a subjective label of the degree of deformity, saying nothing about the location of the failure or the type of pathology of the
foot—for example, failing to speak to hind-foot or midfoot participation.
For me, hypermobility of the first ray is an odd way of looking
at a failure that is somewhere along the medial column. I agree,
however, that there would be increased relative collapse as a secondary effect of greater-than-normal mobility of the first ray. After
all, the first ray is a substantially weight-bearing element.
Podiatry. “Posterior tib” is the shorthand I hear most often. This
catch-all seems to mean posterior tibial tendonitis or posterior tibial
tendon dysfunction. The words lead the mind to think that the
causality is weakness of this particular tendon/muscle, and that this
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one muscle suspends the whole medial column!
That view seems incomplete. Although there can be pain
around the posterior aspect of the medial malleolus, such cases are
(in my experience) in the minority. Moreover, it seems unlikely that
muscles are responsible for the structural stability of the medial column. The human body naturally finds ways to save energy, and firing
muscles to keep the medial column from collapsing is an inefficient
use of the body’s resources.
Orthotics and prosthetics. In school, pes planovalgus is taught.
True, medial column breakdown often has hind-foot valgus, but not in
every case. Another favorite closed kinetic-chain description is internal
rotary deformity. For some of these cases, there is no obvious tibial
internal rotation, yet there are features such as forefoot abduction and
hind-foot valgus. In short, it seems clear that not all of these cases
present with tibial rotation, and that those that do might not present
Continued on page 34

Figure 2: Ligaments are primarily responsible for the structure of the foot
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Figure 3: Normal foot
with the complete set of corresponding deformities.
Physical therapy. Flat foot, pronation, and midfoot collapse are commonly used. These are generic descriptions readily understood by the professional and nonprofessional alike. The terms are useful in a general sense,
but have limitations in that they suggest that the “whole” foot has failed.

Stating the organizing principle
Better and more specific terms lead to better, more specific understanding
of the origin of the pathological condition. Efforts to describe the mechanisms of the foot and ankle joints often lead to comparisons with everyday
articulated elements. I’ve heard these mechanisms described as a hinge, a
set of hinges, a sling, a kinetic chain, a mechanical bridge, a 3-legged stool—
even a gyroscope! Such comparisons might be helpful to some, but I see
no point. Why compare? Instead, I believe we have the capacity to think
directly about the bony segments with articular surfaces connected by
ligaments.
In the spirit of looking at the medial column pathology in a new way,
and for this exercise of experimenting with new language, put aside the old
terms and consider a set of more refined, specific terms that connect the
categories of medial column breakdown with failure in a specific ligament.
The primary assumption is that the architecture of the medial column of the
foot is primarily held in position by ligaments that connect bones (Figure 2).
Proximally to distally, the major ligaments involved are the deltoid, spring,
cuneonavicular, and tarsometatarsal. Again proximally to distally, the bones
are the tibia, talus, navicular, cuneiform, and metatarsal.
I propose that failures of these ligaments are the primary contributors
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Figure 4: Lateral foot dislocation
to medial column breakdown, but are by no means the only structural
connections. It is also possible that breakdown of the lateral column will
affect the shape of the foot and lead to a condition that mimics medial
column breakdown.

Three-dimensional analysis
New tools enabled by 3-dimensional rendering provide the possibility of
a paradigm shift in understanding the interactions of bones with their articular surfaces. The most advanced system available is PedCAT, described
earlier. The technology of this imaging system is superior to others for a
profoundly important reason: The image is taken during weight bearing.
This is critical for practitioners who want to understand and to help people
walk, because ambulation is, after all, a weight bearing activity.
Information about the relationships among the bones of a hanging
foot, for example, is not particularly helpful; this forces the practitioner to
guess how those bones might line up during weight bearing. More profound analysis is the ability to scan in real-life conditions.
The foot will present in one way on a flat surface and slightly differently
in the curved condition of a shoe. Currently, there is a habit of scanning
on a flat surface. Evaluation during single-limb weight bearing in a shoe,
with a foot orthotic, or inside an ankle foot orthosis would be the most relevant. Even better would be to somehow mimic the increased forces produced in ambulation. For now, however, these 3-dimensional scans are so
profoundly better than 2-dimensional radiographs that, first, they are redefining all the metrics and, second, important new parameters are being,
Continued on page 36
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Figure 5: Talar escape
and will continue to be, created.
Many validation possibilities could lead to quantification and efficacy of treatment. For now, I’ll keep the focus on a better understanding of medial column breakdown by looking closely at where
the failure might be.
The word “failure” is used in this article, but any of the following
possible ligamentous conditions could be substituted: stretched, attenuated, degenerated, partial tear, complete rupture, or a combination of any of these. In examining more than 15,000 plaster
models, I’ve noticed shapes/pathologies that repeat themselves.
These are pathologies that are not well explained by the old language, and they seem to fall into distinguishable categories.

New words to describe
categories of pathology
Using CurveBeam technology, it is possible to manipulate images
to strip away (virtually) muscle and soft tissue from a sample from
each category. With careful examination, it becomes apparent
where the failure is likely to be. From its location, we can pinpoint a
suspicious ligament.
The exercise of distinguishing categories forces one to label
those categories. I’ve created 5 labels and their corresponding ligament (plus 1 label for the normal foot):
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Figure 6: Mid-column collapse
Normal foot (no ligamentous problems). Space limitations
prevent me from showing all the angles and internal alignments of
a normal foot. I present it here (Figure 3) because, if we are going
to investigate pathologies, we first have to agree on what a normal
foot is:
• From the sagittal view of the medial column, a relatively
straight line originates from the center line of the talus and runs
through the navicular, medial cuneiform, and the shaft of the first
metatarsal to the first metatarsal head.
• From the coronal view, the weight line from the center line
of the tibia drives straight through the talus, and the calcaneus is
substantially underneath.
Next, starting proximally and working distally:
Lateral foot dislocation (deltoid ligament failure). Weakness
in the deltoid ligament presents with a foot shape that looks like the
foot is dislocated laterally from the weight line (Figure 4). The triangular shape of the deltoid ligament connects the tibia to 3 tarsal
bones individually: the calcaneous, the talus, and the navicular. In
cases like these, alignment of the medial column can be healthy,
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Figure 7: Lisfranc breakdown
but there is increased demand on it structurally because the lateral column
is no longer weight bearing. Valgus of the hind-foot is a feature in this category, but forefoot abduction may not present.
Talar escape (spring [plantar calcaneonavicular] ligament failure). The
spring ligament connects the calcaneus to the navicular in a way that holds
in the talar head. If this is stretched, the resulting opening becomes large
enough for the head of the talus to emerge (Figure 5). This deformity is easy
to identify because there is a bony protrusion that is closer (approximately 3
cm) to the medial malleolus than the navicular (approximately 5 cm). With
this weakness, the talus rotates inward along with the ankle mortise. Hindfoot valgus and forefoot abduction often result.
Mid-column breakdown (plantar cuneonavicular ligamentous failure).
This category seems to be the most common type of medial column breakdown. The ligament that connects the medial cuneiform and the navicular is
likely compromised. It’s hard to show in these 2-dimensional images (Figure 6)
but, with 3-dimensional rendering and careful rotation, you can see gapping
between these 2 tarsals. The declination of the talus points through the navicular but not to the cuneiform. It’s as if the linear line of segments breaks at
an upward angle from which the rest of the bones align on a new straight
line directed to the first metatarsal head.
Lisfranc breakdown (plantar tarsometatarsal ligamentous failure).
This pathology is noticeably different than the others. The plantar ligament that
connects the medial cuneiform to the first metatarsal is damaged (Figure 7).
These 2 bones are relatively bulbous and leave an unmistakable bulge on
the plantar surface. It is interesting that there is often tolerable weight bearing
here, and that the foot can develop a fat pad not unlike the one under the
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Figure 8: Calcaneal plantar-flexed flat foot
calcaneus. Alignment and stability proximal to the “break” can be in the
normal range.
Lateral column flat foot (long [and short] plantar ligamentous failure). This condition does not seem to be a failure of the medial column at
all. When the foot is examined, we see good, healthy alignment of the medial column from sagittal and transverse viewpoints. In the coronal plane,
the talocrural joint lines up over the calcaneus in a stable way. On examination however, there is undeniable flatness (Figure 8). Perhaps the ligaments supporting the lateral column are compromised in these cases (long
and short plantar). In my experience, there are few functional issues from
the reports of patients whose foot presents this way.

About imaging
Severe limitations exist in communicating and distinguishing the categories
reviewed in this article because we have only words and 2-dimensional
images. The experience of 3-dimensional shapes rotating in space affords
a deeper understanding of the pathologies. CubeVue software can strip
away soft tissue (because it is less dense) to reveal bony substructure. Pulsating between the exterior shape and the interior architecture allows the
user to fix their eye on (for example) a prominence and confirm internal
anatomy.
Videos available at www.medialcolumnbreakdown.com attempt to
show the power of this new technology. I say “attempts” purposely. The
human brain has a direct line communication with the hands. Ideally, we
would have life-sized models in our hands so that each of us could rotate
and examine them simultaneously. This ideal method of communication
Continued on page 40
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puts the brain in a more active state and allows even more comprehension. Close approximation is achieved by a first-hand user of
Curvebeam with Cubevue: The user with a mouse in hand can volitionally rotate an image in space.
For now, without having the Cubevue program in your hand,
watching someone else rotate the object is the best we can do.
A picture is worth a thousand words; so, what is a video worth?
Here is a best-to-worst list of communication modalities:
• text/words
• picture
• video of a 3D-rendered image, rotated
• 3D-rendered image, volitionally rotated by the viewer
• 3D physical model in hand.

In conclusion
In my view, the ultimate analytical endpoint is a segmented model
construct produced by a program like SolidWorks (Dassault Systèmes, Waltham, Mass.) that has virtual embodiments with the exact
properties and shapes of bones and ligaments. Such a model would
allow any theory to be tested using computer-generated forces.
Vectors could be applied with changes in magnitude and direction
that mimic stance phase. Computer analysis of emergent pathologies could be modeled by observation of the results that emerge
from a virtual weakening of specific ligaments.
Hoping to move the field in that direction, I’ve developed a theory
that is based on common sense and insights from my experience.
The concept of distinguishing categories is an academic exercise that helps us understand the root cause of the types of medial

column breakdown that we see in our practices. I’ve made a point
here of finding examples that highlight and demonstrate failure of a
specific ligament; I am not suggesting that all pathological feet be
pigeonholed in one of these descriptions. When evaluating a foot
with medial column breakdown, I find it useful to keep these distinguishing categories in mind. In many cases, there seems to be a
primary ligament and a corresponding shape involved in the pathology; in some cases, it is a combination of two or more failures.
I conclude with four ideas:
• The goal of the practitioner should be to have a deep understanding of the problem at hand. That deep understanding that
makes the best solutions possible.
• Instead of using diagnostic language to describe medial column breakdown, I propose a new language that is descriptive.
• The architecture of the foot is primarily due to the ligaments,
not the tendons.
• There is an important paradigm shift happening that vastly
improves our understanding of these pathologies when we move
from 2-dimensional radiographs to 3-dimensional rendering.
Reference: Gladwell M. Outliers: the story of success. Boston, Mass.: Little, Brown and Company; 2008."

Ian Engelman, MS, CPO, developer of the patented Blaze MI AFO
for medial column breakdown, is owner and president of Insightful
Products, LLC. He also developed the Step-Smart Brace for drop
foot and the Funnel shoe horn.
Figure sources: Figures 1 and 2 supplied by the author. Figures 3-8 supplied by the author using CubeVue software (Curvebeam).
Disclosure: Insightful and Curvebeam collaborate to advance understanding of foot and ankle biomechanics. Neither Insightful Products nor
Ian Engleman have any financial relationship with Curvebeam.
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Promoting postsurgical
weight loss and activity to
address joint pain
Strategies to help patients lose weight
and become active after surgery need to
be individualized, multifaceted, and reinforced long-term.
By Keith Loria

iStockphoto.com 508000506

It makes sense to have surgery to relieve pain
so that patients can be more active and lose weight.
But many choose not to exercise postoperatively—
leading, unnecessarily, to an increased risk of
implant failure or pain in other joints.

Many people who suffer from chronic joint pain are unable to exercise; as a result of this inactivity, they gain weight, which only increases their joint pain. To end this cycle, therefore, it only makes
sense that having surgery to relieve that pain will help patients be
more active and lose weight.
Surprisingly, this does not happen as often as one would think:
Even after surgery, many patients choose not to exercise. That leads
to an increased risk of implant failure or development of pain in
other joints than if they had been able to decrease their body mass
index (BMI) after the initial surgery.
Webb A. Smith, PhD, clinical exercise physiologist at Le Bonheur Children’s Hospital, Memphis, TN, noted that, after recovery
from surgery, pain is generally reduced but behaviors and habits
present before surgery largely persist. Although there are exceptions to this phenomenon, on average, patients end up with less
pain but the same sedentary behaviors and habits.
“Being obese increases risk of developing and progression of
osteoarthritis,” Smith said. “The trouble is that many of the factors
that lead to obesity—Western diets, sedentary behaviors, and low
amounts of physical activity—are also problematic with respect to
osteoarthritis. This makes the treatments for obesity and osteoarthritis very similar with respect to lifestyle and behavioral change.”
In addition, although patients identify joint pain and reduction
in activity as reasons for weight gain, the causality of this relationship
has been difficult to evaluate because most patients are already
obese at presentation of joint pain and most don’t lose weight after.
Christine Pellegrini, PhD, assistant professor of exercise science
at the University of South Carolina’s Arnold School of Public Health,
said behavior change is difficult: Before surgery, many patients are
inactive because of pain and physical limitations.
“Patients are likely to try multiple different treatment options
before turning to surgery, which means that this pattern of inactivity
could be happening for many years,” she said. “After the surgery,
patients are likely to have better function and less pain but, because
they’ve spent many years being inactive, it’s hard to quickly switch
back to a more active lifestyle.”
James R. Hanna, DPM, of the New York State Podiatric Medical
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tients who are obese may also have poorer functional
outcomes after undergoing knee replacement.
When patients have surgery, they typically attend
physical therapy, which focuses on increasing range on
motion and strength, mostly in the leg that was surgically repaired. Smith said the recovery period after surgery is marked by a high amount of sedentary time,
which is necessary to protect the repaired area and
allow recover from surgery. However, this leads to deconditioning of the whole body and, possibly, strength
imbalances.
“The surgically repaired leg is treated in physical
therapy while the rest of the body may not be challenged to the same degree,” Smith said. “Patients
may feel better and pain free but, without a treatment
plan, this can mean that more pressure is placed on
the rest of the body that was not repaired. This leads
to frustration with treatment and may be discouraging.”
Not surprisingly, this situation reduces the patient’s commitment to future physical therapy intervention and exercise in general.
The weight loss program at Pellegrini’s facility,
9
63
86
63
46
iStockphoto.com
modeled after evidence-based programs and modified based on patient input, includes numerous behavioral
strategies to help patients modify their diet and physical activity.
Association, said many people are “creatures of habit,” and that an
“We included regular calls, either weekly or every other week,
intervention such as surgery that alleviates pain merely allows them
to set goals and problem-solve around barriers patients were exto go back to the lifestyle to which they’re accustomed—often,
periencing,” Pellegrini said. “Participants were en- couraged to track
lifestyle habits that led to chronic pain in the first place.
their diet, physical activity, and weight loss throughout the program,
“An inability to manage BMI after surgery certainly increases
using paper diaries, a website, or activity monitor like Fitbit. We prothe risk for implant failure and progression of degenerative joint disvided educational materials that discussed topics like how to eat
ease,” Hanna said. “Other challenges to a person’s health from an
fewer calories, how to be more active, and how to prevent a relapse.
elevated BMI are manifold. These include the development of type 2
We also sent patients text messages three times a week to provide
diabetes mellitus, cardiovascular disease (often complicated by
encouragement, tips, and reminders.”
hyperlipidemia associated with elevated BMI), and hypertension.”
Fear of re-injury can, of course, be a roadblock to assuming a
more active lifestyle, but Hanna believes that proper education by
the physician or surgeon, as well as comprehensive physical therapy, can help ease the post-surgical transition and allay these fears.
Most research shows that the primary barriers to activity include
Group exercise, bringing together patients who are at in a similar
pain, physical limitations such as loss of range of motion, stiffness,
point in their recovery, can be useful as well.
and fatigue, and a lack of motivation. It is likely that some of the pain
Mary E. Sanders, PhD, ACSM-RCEP, CDE, FACSM, clinical exand physical limitations would decrease over time, but patients may
ercise physiologist and adjunct professor at the School of Commustill experience a lack of motivation to exercise, similar to the rest
nity Health Sciences, University of Nevada, Reno, noted obesity and
of the population.
poor health increases the risk of any surgical procedure, and her
Assessing physical function and activity in obese patients
clinic requires that patients attend a special “boot camp” before the
after total knee arthroplasty. Webb A. Smith was lead author on a
agree to undergo a procedure.
study of physical function and activity in obese subjects who had
“Bariatric surgery is complicated, expensive, and people need
undergone total knee arthroplasty, focusing on their abilities and
to qualify,” she said. “Bariatric patients had to complete a 12-week
quality of life after having completed standard medical treatments
weight loss, behavior change program to demonstrate their ability
and were released to resume normal activities.1 The study evaluated
to lose weight (5% or more) and increase physical activity and conpatients one year after knee replacement and put them through a
trol their diet in line with what their new eating pattern will be postphysical fitness assessment that measured parameters such as mussurgery in order to qualify for surgery.”
cle strength, walking endurance, and range of motion in the knee.
Researchers also asked study participants about their perceptions
of knee pain, function, stiffness, and health-related quality of life.
Post-surgically, obese and inactive patients often have a higher risk
“We found that pain had improved in most patients but they
of implant failure and pain in other joints than if they had been able
were still highly sedentary with no patients reaching recommended
to decrease their BMI right after surgery—just one of the many challenges that result from this. Some research has suggested that paContinued on page 46
Continued from page 43

Three studies offer insights on
overcoming barriers to weight loss

Challenges of losing weight
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Give Bill a foot and he‘ll take a mile
When the cast comes off his foot after surgery, Bill plans to
get back to his walking routine. But his foot will be too weak
to bear weight unassisted for a while. Bill’s orthotist knows
that the answer is a custom Ankle Foot Orthosis from
Spinal Technology. We have the expertise and technology
to manufacture a custom AFO that’s specifically fabricated
and adjustable to the individual patient's needs—to get Bill
back out on the road.

and experts in foam & plastics. We’re the
lower limb orthosis experts that always go
the extra mile.
Find out for yourself. Call to place an order,
and we'll show you how Spinal Technology
can help you achieve better lower limb
orthotic results.

Bill’s orthotist has always relied on Spinal Technology and
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levels of physical activity,” Smith said. “We also found that,
compared to the population of people their age, that most
had physical fitness deficits. My key take-away from this
was the patients were not able to do the same activities
as their peers and were missing an opportunity to improve these deficits with exercise. By not taking advantage of the exercise, they were not getting the most out
the surgery and were not recovering to their fullest potential.”
Importance of podiatric services. Podiatry is a key
component to improving the quality of life for obese paiStockphoto.com 835
261688
tients. The New York State Podiatric Medical Association
contracted with Navigant Consulting to quantify the
value of podiatric services in helping reach New York healthcare
tients’ preferences for weight-loss
goals.2 Results of this analysis demonstrate a decrease in hospitalprograms and 2) qualitatively understand previous motives for
izations and lower healthcare costs for obese people who saw a
weight-loss attempts and strategies used to facilitate behavior
podiatrist, compared to those who did not receive podiatric interchange.3
vention.
“We’ve held qualitative interviews with patients, either before
The analysis revealed a 19% reduction in the odds of a subseor after surgery, to identify their barriers to healthy eating and physquent inpatient admission among obese persons receiving services
ical activity,” Pellegrini said. “We also asked patients about their prefprovided by a podiatrist, and a possible savings opportunity as high
erences for a weight-loss program. Using those results, we
as $1.1 billion in healthcare costs through reduced hospitalizations
developed a weight-loss program for knee-replacement patients,
and other costs of care.
and we just completed a trial comparing weight-loss outcomes beThe results showed that inclusion of comprehensive podiatric
tween patients who started a weight-loss program up to six weeks
services in value based payment arrangements results in reduced
before surgery or 12 weeks after surgery.”
obesity-related hospitalizations and lower healthcare costs.
The 20 patients (11 preoperative, 9 postoperative, between 47
Patients’ preferences for weight-loss strategies. Christine
Pellegrini led a study looking to 1) identify knee-replacement paContinued on page 47
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and 79 years) who completed the study reported a preference for
a weight loss program that starts before surgery, is of at least 6
months’ duration, and focuses on both diet and exercise.
However, even though most of the patients interviewed before
the study began said that they would prefer to start a weight loss
program before surgery, findings were that patients may be able to
achieve a greater weight loss if they wait to start the program after
knee replacement.
“We found that patients who started the weight-loss program
12 weeks after knee replacement lost significantly more weight than
those who started up to six weeks before surgery,” Pellegrini said.
“Patients who started before surgery lost approximately 8% of their
body weight at 26 weeks after surgery, whereas those who started
the program before undergoing knee replacement only lost about
2.5% of their body weight.”

Potential solutions to this problem
In the US, more than two-thirds of adults are considered overweight
or obese, and many are concerned that these numbers will continue
to rise.
“A comprehensive approach needs to be taken to address this
problem,” James R. Hanna said. “Education of all children with respect to healthy lifestyle and dietary habits is crucial. Encouraging
primary care physicians to utilize registered dietitians and exercise
programs could be very helpful. In tandem with this is the need for
insurance programs to recognize the need for this type of preventative care and education.”
Some of the better potential ways to address the problem include:
• better education about the benefits of exercise and weight
loss
• group exercise programs
• setting realistic goals
• automated reminders.

Although all these strategies help, Mary E. Sanders said they
have to be individualized, with follow-up supervision, for any to succeed. People with diabetes, for example, can make positive changes
in blood glucose control with at least 5% weight loss.
“Assistive devices and appropriate exercises (cycling, Nordic
walking, water exercise) can build confidence in movement that can
progress to more physical activity,” Sanders said. “Compression
gear, taping, and other external assistance can help reduce symptoms [and provide] a comfortable experience.”
Braces, gait assistive devices, and other rehabilitation equipment can be useful in transitioning to activity following surgery,
Hanna noted. Monitored exercise by a physical therapist or athletic
trainer to help guide the patient can also be useful in preventing reinjury and easing this transition.
“Although not very common for a variety of reasons, I would
advocate for a whole-body fitness plan tailored to the pain and
deficits once patients are medically cleared to improve overall
strength and fitness,” Smith said.
For patients recovering from foot and ankle surgery, Smith recommends comfortable, stable athletic shoes—and replacing them
regularly.
“They don’t need to be fancy or expensive, but should be
changed every few months, depending on how active, since cushioning wears out and puts more pressure on the legs,” he said.
“Many patients had sore feet and legs from walking with really old
athletic shoes or nonathletic shoes. Loafers may be stylish and comfortable for shuffling around but they are not an athletic shoe designed to absorb the pounding from an exercise session.”
Keith Loria is a freelance medical writer.
References are available at lermagazine.com.
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Can minimalist shoes
protect against injury
by increasing footmuscle thickness?
Improvement in abductor hallucis muscle
size associated with a gradual transition to
minimalist running shoes suggests that
this type of strength-based approach can
help improve foot structure and stability,
which may help runners resist development
of overuse injury or relieve existing foot pain.
By Nicholas A. Campitelli, DPM, FACFAS; and Scott A. Spencer, DPM

The approach in our society to selecting running shoes has, typically,
been to find a shoe that is supportive and has plenty of cushion. Running shoe manufacturers have reinforced this notion by developing
features—such as increased cushioning, elevated heel, and various
motion control and stability technologies—designed to protect the
body from mechanical stresses caused by running.1 Despite these efforts, running injuries reportedly affect 19.4% to 79.3% of runners
every year.2 In fact, some studies suggest that cushioning mechanisms
used in running shoes can alter running biomechanics by modifying
kinematics and muscle-activation properties.8-14
Another common approach has been to match runners’ foot
type (pes planus, neutral, pes cavus) with a shoe designed accordingly, in the hope of providing protection. However, the literature
suggests that such a prescription-based strategy for recommending
running shoes has also failed to decrease the rate of running-related
injuries.3-7
If running shoes are not the solution to running-related injuries,
what is? Mercer Rang, MD, FRCS(C), a pediatric orthopedic surgeon,
once made the strong statement that “Shoes do no more for the
foot than a hat does for the brain.”15 One could extrapolate from this
that shoes do not make a difference in reducing the rate of runningrelated injuries.

istockphoto.com 171309770

Strengthening foot musculature, as
minimalist shoes appear to do, can help
improve foot structure and stability, which
in turn may help to resist development of
overuse injury or improve existing foot pain.

The appeal of minimalism
After minimalist toe shoes for running were introduced in 2005, we
(both coauthors) observed anecdotally that runners were reporting
resolution of their injuries while wearing these shoes. This caught
my (coauthor NAC) attention because I had still been prescribing
orthotic devices to my patients who were runners and suffered various injuries.
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Yet, when we focus
on the foot, many
consider it “normal”
or “protective” to
reduce motion and
use muscles less by
wearing shoes and
orthoses.
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In reviewing the literature on running shoes and orthoses, what
I found seemed at odds with what we, as clinicians, along with running shoe stores and manufacturers, were preaching to our patients
and customers in regard to running shoe selection.7,16-25 This type
of discrepancy was nothing new; there is even evidence that excessive pronation has little to do with running-related injuries, as many
who recommend running shoes think.26-33
Why, then, were so many people, especially runners, taking to
minimalist shoes? Given that the literature revealed little real support for modern conventional running shoe designs or explanations
for why those designs weren’t significantly reducing running-related
injury risk, I considered several theories. One was that the foot could
become stronger by not relying on a shoe for support. Physical therapy, after all, is an entire profession based on the philosophy of
strengthening muscles and improving range of motion to help prevent or rehabilitate injury. Yet, when we focus on the foot, many
consider it “normal” or “protective” to reduce motion and use muscles less by wearing shoes and orthoses.
The popularity of minimalist running shoes was based in part
on the belief that wearing such shoes would strengthen the foot
and allow the body to find its normal anatomic alignment. Intuitively,
this made sense but, at the time, had yet to be quantified or discussed in the peer-reviewed literature. In 2012, we (the coauthors
and additional colleagues from the Kent State University College of
Podiatric Medicine, Independence, Ohio) undertook a study to determine whether wearing minimalist toe shoes had any impact on
foot strength. Our results were published in 2016.34
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Our study of shoe choice
and foot-muscle thickness
Our initial goal was to obtain a sample of individuals and perform various pr-intervention and postintervention measurements
that could determine if shoe wear was associated with an increase
in foot-muscle thickness. In particular, we wanted to measure the
abductor hallucis muscle, which has been described as being an
important supporter of the arch and is frequently measured in testing overall foot strength.33,35-38 The abductor hallucis has one of the
largest muscle bellies in the foot; for that reason, its volume is relatively easy to measure.
We assigned 41 subjects to four different groups:
• Unrestricted daily walking in minimalist shoes
• Restricted walking in minimalist shoes
• Running in minimalist shoes (gradually increasing mileage
by 10% per week to six miles.
• Wearing traditional shoe gear.
Over 48 weeks, we collected data related to injury, arch height
(assessed by radiography), muscle strength (estimated using forceplate analysis), and muscle girth of the abductor hallucis (assessed
by ultrasonography). Our study population included various foot
types; this variable was not recorded or measured, although we did
photograph all feet prior to starting the study. Poststudy photographs were not obtained.
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We were unable to publish the results of the force-plate analysis
and muscle-strength calculations, as a consequence of technical
problems that could have led to reporting of unreliable results. Although we observed an increase in force associated with minimalist
shoe wear, this could also be explained by alterations to intrinsic
foot muscles other than the abductor hallucis or by the contribution
of lower-extremity muscles. We then made a decision to focus the
study on the abductor hallucis.
Regarding radiographs, an institutional change during the study
period resulted in the loss of digital files for a number of participants.
Those files could not be recovered, which limited our analysis.

Change in muscle size
The significant results of our study involved cross-sectional measurement of the abductor hallucis by ultrasonography. The size of this archsupporting muscle increased in all three study groups who wore
minimalist shoes. Increases in muscle size suggest that strength also
increased, although we did not measure strength directly.
Other, similar studies have looked at the abductor hallucis in
relation to foot strength and arch height.35-37 These findings may
cause us to rethink the etiology of foot pathology and injury. The
traditional emphasis on strengthening the tibialis posterior muscle
may not be as crucial as once believed.39,40 One hypothesis is that
the posterior tibial tendon becomes damaged secondary to a breakdown in the arch, resulting from attenuation of ligaments that support the arch. Foot-muscle weakness may lead to increased stress
on these ligaments, which requires the tibialis posterior muscle to
work harder to prevent arch collapse; this, in turn, leads to overuse

and damage to that muscle.41-44 Focusing on strengthening the posterior tibial muscle, therefore, ignores the true root of the problem:
weakness of the foot musculature.
The abductor hallucis is not the only muscle crucial to foot
strength. The numerous intrinsic muscles of the foot also play a crucial role in foot strength and stability. However, many of these small
muscles are more difficult to isolate and measure than the abductor
hallucis.
Our study was not the only study to support the idea of strength
gains from wearing minimalist shoes.45-47 Chen and colleagues45
demonstrated that habitual shod runners who transitioned to minimalist shoes developed a significant increase in leg and foot-muscle
volume. Johnson and co-workers46 also reported that safely transitioning to minimalist toe shoes was associated with a greater increase in intrinsic foot-muscle size compared with a control group
wearing traditional running shoes.
The improvement in muscle size associated with minimalist
shoes that we, and others, have demonstrated may be instrumental
in treating foot pathology, such as plantar fasciitis. Strengthening the
musculature of the foot can help improve foot structure and stability,
which may help to resist development of overuse injury or improve
existing foot pain. Given that this approach contrasts with previous
thinking—that stability shoes and orthotic devices are needed to optimize foot function—more studies are needed to further explore the
validity of this alternative approach.

Continued on page 54
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This philosophy of strengthening,
and the contribution of minimalist
shoes to that end, still needs
to be tested in future studies,
with a better control group and
a tighter focus.
istockphoto.com 468447686

Clinical implications and
recommendations looking ahead
I (coauthor NAC) introduced this philosophy—ie, strengthening foot
musculature can improve foot structure and stability—into practice
approximately 4 years ago. Anecdotally, I observed improved outcomes in patients who suffer chronic foot pain that had not responded to traditional treatment with an orthosis and motion-control
shoes. These improvements are, in my opinion, the result of strength
gains, which are no different than the strength gains that can help
resolve other muscle and tendon ailments through physical therapy.
I propose that increased clinical emphasis needs to be placed on
guiding patients toward strengthening their feet as opposed to
splinting them or reducing motion.
Concerns exist that wearing minimalist shoes might increase
the risk of certain injuries (while decreasing the risk of others).48
Transitioning too quickly to a minimalist shoe will increase the risk
of overuse injuries, such as tendinitis and metatarsal stress fracture.48-50 This is why we, in our study, made certain that participants
transitioned gradually to running in minimalist shoes, hypothesizing
that doing so would help them avoid injury. Runners were instructed
to follow a training regimen that allowed only a 10% increase in distance run each week wearing minimalist shoes, with any additional
running performed while wearing the participant’s traditional running shoes.
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Although we did not discuss injury data in our published study,
we found that, during the 6-month data collection period, not one
participant—not even in the running group—sustained an injury that
was serious enough to remove them from the study. We believe that
this was due to the slow transition period we implemented, which
allowed runners ample time to recover and adapt before increasing
their minimalist-running mileage.
This philosophy of strengthening, and the contribution of minimalist shoes to that end, still needs to be tested in future studies,
with a better control group and a tighter focus. We also stress that
this is a philosophy—one that coauthor SAS does not entirely adhere to. Although our opinions differ, we were still able to come
together, share ideas, and complete the 2016 study. Not everyone
is open to the idea of functioning with less support to prevent injury, but we—both of us—believe that it is healthy and beneficial for
the field of biomechanics to explore new avenues of treatment and
functioning.
Nicholas A. Campitelli, DPM, FACFAS, is a podiatrist in practice in
the Akron, Ohio, area. Scott A. Spencer, DPM, is Associate professor
in the Division of Surgery and Biomechanics, Kent State University
College of Podiatric Medicine, Independence, Ohio.
References are available at lermagazine.com.
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newp
BRD Sport Ankle
Brace with Velcro

K2 Guardian Friction-Break Knee

Topical Rehab
Muscle Recovery

Pro-Flex XC
Torsion Foot

The BRD Sport Ankle Brace with
Velcro closure aids those suffering from arthritis, joint instability, inflammation and swelling,
post-traumatic irritation, or sore
ankles. The 3-dimensional knit
process contours to the user’s
foot and ankle, targeting compression to the right areas.
Anatomically contoured silicone
inserts on the medial and lateral
sides provide support and intermittent massage to aid in circulation. The unique Velcro front
closure has been strengthened
to ensure a stronger, more secure fit, while also being easy
to pull on or off. The Velcro closure allows the user to adjust to
the amount of support needed.
The brace is designed to remain
fitted and not lose its form, and
fits into any sneaker or shoe.

College Park Industries launches
the K2 Guardian friction-break
knee, a lightweight mechanical
knee joint featuring a friction
brake for stance control, stance
flexion, and extension assist.
The knee is best suited as a rehabilitation tool for new patients
to learn standing and walking
during the rehabilitation process, and as a permanent knee
for low-impact patients. The unit
provides the prosthetist easy adjustability for patient gait-matching, without the need to remove
the prosthesis. The Guardian
also has a remote lock feature
that can be disengaged as the
patient progresses to provide
the full 145° of anatomical motion. This product is the first in a
series of new knee offerings
from College Park; a hydraulic
and pneumatic knee will follow.

Dr. Swaim’s Natural Skin Care introduces Dr. Swaim’s Muscle
Bang, which directly feeds the
necessary metabolic building
blocks to targeted tissues by topical application. Ingredients maximize cellular repair through optimizing mitochondrial metabolism. Muscle Bang increases oxygen tension at the cellular level;
delivers anti-inflammatories and
antioxidants tomuscle cells; and
reduces histamine release and
cell damage. The product is designed to reduce muscle recovery time, while minimizing both
acute and delayed onset muscle
soreness. In addition, Muscle
Bang helps maintain muscle-fiber
hypertrophy during rest. Ingredients include the anti-inflammatories olive leaf extract, emu oil,
hemp seed oil, Corydalis, and
methylsulfonylmethane; the vasdilators forskolin, gotu cola, Larginine, and L-citrulline; and
branched-chain amino acids and
creatine. A 2-oz roll-on is $29.95.

The new Pro-Flex XC Torsion
foot from Ossur has been developed to comfortably support
the active user who enjoys hiking and jogging, as well as levelground walking. The Pro-Flex XC
Torsion combines the Pro-Flex
XC features of energy return
and smooth roll-over, with valuable shock absorption and rotational capabilities. The sole
blade offers an effective fulllength toe, and a wider foot
blade than traditional feet. The
lightweight anatomical foot
cover features a steady-grip sole
for barefoot stability on wet or
slick surfaces, and a sandalclamping toe for a range of
footwear, including flip flops. Ossur recommends using the ProFlex XC Torsion with the Unity
sleeveless vacuum-suspension
system. This adds minimal
weight, no extra build height,
and does not interfere with the
foot’s dynamics.

BRD Sports
732/238-5479
brdsport.com

College Park Industries
800/728-7950
college-park.com/lowerlimb/knees/guardian-knee

Dr. Swaim’s Natural Skin Care
530/527-7584
musclebang.com
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Ossur
800/233-6263
ossur.com

roducts
Rheo
Knee XC

Hands-Free
Diabetic Shoes

Waff
Balance Tool

Walking Shoe
Collection

The Rheo Knee XC from Ossur is
a microprocessor-controlled knee
designed to support patients from
early rehabilitation to full recovery
with intuitive and stable functionality. The Rheo Knee XC supports
increased mobility including cycling, walk-to-run, and stair ascent.
It features auto-adaptive, real-time
stance and swing control with dependable swing initiation on all
surfaces. The knee is designed
to allow for automatic stumble
recovery and features a manual
extension lock. Weatherproof
against exposure to fresh-water
splashes. An Ossur Logic app for
iOS devices provides easy practitioner setup and adjustment,
printable user activity reports,
functional training exercises, and
selection of user preferences and
step-count and battery charge
monitoring.

Quikiks, a hands free-operable,
securely fastening footwear line,
offers a new stylish diabetes patient-friendly version 25% lighter
than the company’s previous
models. The shoes are made with
a stretchable upper material and
an extra-wide elastic band attached to side supports with a
hook-and-loop closure to adjust
lateral stability and fit and to accommodate foot swelling. A removable orthopedic insole has
superior arch support, gel cushioning in the heel, and an anti-microbial top-coating. The shoes are
made with an embedded, handsfree mechanism. The unit allows
the user to slide their foot in and
step down to securely fasten,
then strike the heel to remove.
There is no need to bend over or
use one’s hands to get in or out
of the shoe.

New to the market is the Waff, a
3 dimensional-engineered tool
that combines stability and mobility to replicate the functionality of a vertebra, producing profound effects on the body. With
continued use, the Waff Mini increases balance, as well as foot
and ankle joint function, by stimulating mobility of the ankle on
all planes, globally soliciting its
complex movements simultaneously. Used by professional athletes, the Waff Mini has also
found a home in everyday exercise routines and in medicine
for injury-recovery patients. The
Waff family has three sizes: Mini,
Medium, and Max (for recovery).
Each comes in two different materials, providing varying levels
of dynamic reactivity: “Classic”
for beginners and “Elite” for advanced use.

The Walking Shoes Collections
for Women and Men from Waldlaufer USA provide support and
a broad brace to help reduce
pronation. Built to provide more
room at the ball of the foot while
hugging the heel, the Women’s
Page Hiroko Walking Shoe is
made with soft, water-resistant
nubuck cowhide and leather;
available in black. It features a
side zipper for easy on and off.
The Men’s Jack Hayo Waterproof Oxford is available in black
and brown. The shoe features a
waterproof membrane. Flexible
polyurethane soles provide traction and durability. A light, removable, leather-covered cushioned foot-bed makes the Jack
a good option for people who
require a personal orthosis or
brace.

Ossur
800/233-6263
ossur.com

Quikiks
888/656-2751
quikiks.com

Waff
waffweb.com

Visit

Waldlaufer
866/537-8363
waldlaufer.com
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market mechanics
By Laura Hochnadel

Robb Appointed Orthopedic Director,
CMO of Illinois Bone & Joint Institute

Recipients of DJO products notiﬁed
of potential data breach

Illinois Bone & Joint Institute (IBJI), which has 20 locations across
Chicago and Northern Illinois, has appointed William J. Robb, III,
MD, as Orthopedic Director, Chief Medical Officer. Robb joined
IBJI in 1995 and has 40 years of surgical experience, specializing
in adult knee disorders. In his new position, he will play a key role
in strategic planning, maintaining and improving clinical quality and
safety, advancing development of subspecialty excellence in service-line programs, overseeing implementation of quality improvement programs, and serving as lead orthopedic liaison within
provider and payer markets.
Robb, a graduate of University of Iowa Medical School, Iowa
City, completed his internship and initial residency in general surgery
at Duke University Medical Center, Durham, NC, then returned to
Iowa to complete the orthopedic surgery residency at University of
Iowa Hospitals and Clinics. He has published numerous pieces of
scholarly research, and his contributions to the field have been
lauded with a number of industry awards, including the 2017 W.W.
Tipton Leadership Award from the American Academy of Orthopaedic Surgeons. He has held leadership positions at the American Association of Hip and Knee Surgeons, the American Academy
of Orthopaedic Surgeons, and the Illinois Orthopaedic Society and,
from 2005 to 2012, served as chair of the NorthShore University
HealthSystem’s department of orthopedic surgery.

San Diego-based DJO Global recently announced that the company
discovered an incident involving the potential disclosure of certain
personal information of patients who received a DJO Global product
while being treated in the emergency room, same-day surgery center, or urgent care site at the Siena, San Martin, and De Lima campuses of St. Rose Dominican Hospital, Las Vegas, NV, between July
17, 2017, and October 16, 2017.
These patients may have filled out and signed a DJO Global
Patient Product Agreement (PPA) form acknowledging their receipt
of the product. The forms were picked up by a DJO and were lost
in transit.
Notification to impacted patients has been made on DJO’s
website in accordance with the Health Insurance Portability and
Accountability Act. DJO has advised potentially impacted patients
to place a 90-day fraud alert on their credit file, review a free copy
of their credit report, use tools from credit providers, and review
their explanation of benefits statements. The company is also offering potentially affected individuals with complimentary credit monitoring services.
Those affected can call 877-214-6674 for additional information,
Monday through Friday, 7 a.m. to 5 p.m. Pacific Standard Time.

Select Physical Therapy
Opens New Maine Location

Ellen Costello, PT, PhD, has been named Director of the Physical
Therapy (PT) Program in the Department of Health, Human Function,
and Rehabilitation Sciences at the George Washington University
(GW) School of Medicine and Health Sciences (SMHS). Costello, an
Associate Professor of Health, Human Function, and Rehabilitation
Sciences, served as associate director of the program since 2011.
She assumed her new role in January.
Over the last 35 years, Costello has taught thousands of PT
students. She joined GW SMHS as an assistant professor in 2004
and previously taught in PT programs at Columbia University and
Ithaca College. Her primary areas of teaching include gross anatomy
and management of patients with cardiovascular and pulmonary
dysfunction. Her research interests range from PT education outcomes to physical activity and aging in the older population. Costello
has received a number of teaching excellence awards and research
awards throughout her career and has published and presented
her research in peer-reviewed journals and national and international
research forums. She is a member of the Cardiovascular and Pulmonary, Education, Acute Care, and Geriatrics Sections of the American Physical Therapy Association (APTA) and an on-site reviewer
for the Commission on Accreditation in Physical Therapy Education.
Costello has practiced in a variety of settings, including a hospital
burn and trauma center and an oncology specialty hospital, and
home care. She currently directs the GW Community Fitness Program, which serves local senior citizens with chronic health conditions.

Select Physical Therapy, a division of Select Medical, announced
the grand opening of a new outpatient physical therapy center, located at 176 Livermore Falls Road, Unit 1, Farmington, ME. Sean
Shields, PT, DPT, OCS, has been appointed center manager. Select
Physical Therapy and its sister brand, Saco Bay Orthopaedic and
Sports Physical Therapy, now have 13 locations in Maine.

AOTA Seeking Executive Director
The American Occupational Therapy Association (AOTA) is accepting nominations and applications for its executive director position,
located in Bethesda, MD. Korn Ferry, an executive search and recruiting firm headquartered in Los Angeles, CA, is assisting with
the search.
For this position, AOTA is seeking a strategic, innovative, and
forward-thinking seasoned executive leader with an outstanding
record of accomplishment in leading organizations of similar or
larger size and complexity and building strategic partnerships. The
executive director will be a confident partner to the board of directors, staff, and stakeholder communities and will play an important
role in taking AOTA to its next stage of growth and impact.
For additional information or to make a nomination, contact
Lorraine Lavet at Lorraine.Lavet@kornferry.com or Maureen Ryan
at Maureen.Ryan@kornferry.com.
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Online Tool Guides Joint Replacement
Decisions in OA Sufferers

FDA Approves Marketing of Device
to Treat DFUs

A web-based tool developed at the University of Massachusetts
(UMass) Medical School helps patients with osteoarthritis (OA) of
the knee or hip decide whether and when to proceed with total
joint replacement surgery by comparing the individual’s pain and
function against nationwide population data. The decision-support
tool, called A.S.K (Arthritis care through Shared Knowledge) is now
deployed in a two-phase randomized, controlled clinical trial with
40 orthopedic surgeons and 8,000 patients nationwide.
The patient assessment system presents individualized OA
care plan alternatives derived by analyzing patient-reported pain
and symptoms; provides estimates of likely total joint replacement
outcomes based on patient risk factors such as other medical conditions; and presents evidence-based information for non-operative
as well as operative care. The information is personalized in the
context of a patient’s goals for pain relief and improved function,
and is available in real time for discussion during an orthopedic office visit.
The study will compare the OA care decision process and
quality, and quality of care as measured by pain relief and functional
gain, between patients who use the A.S.K. system and controls who
receive care as usual at six and 12 months after the decision.

In December 2017, the U.S. Food and Drug Administration (FDA)
approved the marketing of Sanuwave’s dermaPACE System, the
first shock-wave device to treat diabetic foot ulcers (DFUs). The
system uses externally applied energy pulses, similar to sound
waves, to mechanically stimulate the wound. It is intended to be
used in the treatment of chronic, full-thickness DFUs with wound
areas measuring no larger than 16 cm2 that extend through the
epidermis, dermis, tendon, or capsule, but without bone exposure.
The device is intended for patients 22 years and older, who present
with DFUs lasting longer than 30 days, and should be used along
with standard diabetic ulcer care.
The FDA reviewed clinical data from two multicenter, randomized, double-blind studies with a total of 336 diabetic patients receiving either usual care, which includes wet-to-dry dressings or
debridement as needed, plus the Dermapace System, or usual care
plus non-working shock wave therapy. Both patient groups included
those with poorly controlled and well-controlled blood glucose levels. Patients who had between one and seven treatments with the
Dermapace System showed an increase in wound healing at 24
weeks, with a 44 percent wound closure rate. Patients treated with
the sham shock wave therapy showed a 30 percent wound closure
rate during the same period.
The most common side effects were pain during application of
the device, local bruising and numbness, migraines, nausea, fainting,
wound infection, infection beyond the wound (cellulitis, osteomyelitis), and fever.

AAOS Approves Diagnostic,
Treatment Criteria for Hip OA
The American Academy of Orthopaedic Surgeons (AAOS) recently
approved new Appropriate Use Criteria (AUC) for the Management
of Osteoarthritis of the Hip. AUCs provide clinicians with algorithms
on how to optimally treat an orthopedic injury or condition, including
hypothetical scenarios and possible treatments, ranked for appropriateness based on the latest research and clinical expertise and
experience.
The new AUC supports the Clinical Practice Guideline, “Management of Osteoarthritis of the Hip” that strongly recommends (1)
The use of presurgical treatments to ease pain and improve mobility,
including corticosteroid injections, physical therapy, and non-narcotic medication (specifically acetaminophen, non-steroidal anti-inflammatory drugs, and tramadol) for pain and (2) both anterior and
posterior approaches for total hip replacement surgery. In addition,
the new criteria highlight when “hip replacement may be appropriate
even when patients have modifiable risk factors, such as obesity,
mental health disorders, smoking and diabetes,” said Robert H.
Quinn, MD, AAOS, AUC section leader on the Committee on Evidence-Based Quality and Value.

ProEx PT Acquires Competitive Edge PT
ProEx Physical Therapy, headquartered in Portsmouth, NH, has acquired Competitive Edge Physical Therapy, Norwell, MA. Paul
Amorosino, PT, MSPT, OMT, owner of Competitive Edge, has joined
the ProEx team as clinical director of the Norwell location. ProEx is
an affiliate of Professional Physical Therapy, headquartered in Uniondale, NY. With this acquisition, ProEx now has 25 clinics in New
England, including 20 in Massachusetts.

New BPCI Program Includes LowerExtremity Episodes
The US Centers for Medicare & Medicaid Services (CMS) recently
announced a new voluntary bundled payments opportunity, known
as the Bundled Payments for Care Improvement Advanced (BPCI
Advanced), which will be launched in October 2018 and run through
2023. The program builds on the existing BPCI initiative and, notably,
adds three outpatient episodes to the inpatient care episodes included in the original BPCI demonstration. Providers can elect to
receive bundled payments for 32 clinical episodes, of which five
pertain to the lower extremity: double joint replacement of the
lower extremity; fractures of the femur and hip or pelvis; hip and
femur procedures except major joint; lower extremity/humerus procedure (except hip, foot, and femur); and major joint replacement
of the lower extremity.
Providers who join the bundled payments model will have to
repay CMS for financial losses incurred during qualifying 90-day
care episodes, but they can also share in the savings if actual care
costs are below the spending target. Providers can earn additional
payments under the model by demonstrating high-quality performance as long as actual costs do not exceed the spending target.
Participating providers are required to use certified electronic health
records (EHR) technology.
More information: https://innovation.cms.gov/initiatives/bpciadvanced.
Continued on page 62
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Tennessee Orthopaedic Clinics
appoints medical director

CEL-SCI awarded patent for RA vaccine

Tennessee Orthopaedic Clinics, headquartered in Knoxville, announced that P. Merrill White, III, MD, was appointed medical director, effective January 1, 2018. He will be responsible for leading
the overall clinical vision, strategy, and medical oversight for the
group.
White, a surgical spine specialist, has been practicing medicine
in East Tennessee for 22 years. He received his medical degree
from the Medical College of Georgia–Augusta University. During
his residency through the Bowman Gray School of Medicine at
North Carolina Baptist Hospital, Winston-Salem, he was named
chief resident. He later served as an assistant professor of orthopedic surgery at North Carolina Baptist Hospital. His training and expertise in spinal surgery were further refined during a fellowship in
adult spine surgery at the Rothman Institute and Jefferson Hospital,
both in Philadelphia, PA.

CEL-SCI Corporation, Vienna, VA, has received a patent from the
European Patent Office for its LEAPS platform technology, which is
being developed as a potential therapeutic vaccine for rheumatoid
arthritis (RA). The patent, EP 2254588B1, is titled “Method of Preparation and Composition of Peptide Constructs for Treatment of
Rheumatoid Arthritis.”
CEL-SCI’s LEAPS technology relates to peptide constructs that
may be useful in the treatment or prevention of autoimmune diseases, particularly RA, asthma, allergies, and graft-versus-host rejection. Upon completion of preclinical investigational new drug
(IND) enabling studies for the LEAPS-based RA vaccine candidate,
CEL-SCI intends to file an IND application with the US Food and
Drug Administration to allow the vaccine to be tested in humans to
determine its safety and potential therapeutic usefulness. In animal
challenge tests, LEAPS platform technology has been shown to direct the immune response preferentially to a cellular (eg, T-cell),
humoral (antibody) or mixed pathway.

Mary Free Bed, GVSU expand
partnership to share motion lab

Sensoria, Optima to create
smart diabetic footwear

Mary Free Bed Rehabilitation Hospital, Grand Rapids, MI, and Grand
Valley State University, Allendale, MI, are expanding their partnership
to now share a Motion Analysis Lab, located in the Cook-DeVos
Center for Health Sciences, Grand Rapids. Mary Free Bed specialists
conduct studies of patient gait patterns and serve as preceptors to
Grand Valley students and graduate fellows.
The two organizations have a long history of collaboration: Mary
Free Bed serves as a clinical site for Grand Valley nursing, therapy
and nonclinical students with annual in-kind instruction time topping
$1 million. Mary Free Bed has also contributed to Raleigh J. Finkelstein
Hall, Grand Valley’s new health sciences building.
Grand Valley President Thomas J. Haas said strengthening the
existing partnership with Mary Free Bed continues the university’s
commitment to providing relevant and timely learning opportunities
for students.

Seattle-based Sensoria Health and Optima Molliter, Civitanova
Marche, Italy, announced a partnership to create what they claim is
the first smart diabetic footwear product that will monitor a patient’s
compliance to the clinician’s prescribed mechanical off-loading protocol. The announcement was made at CES 2018, held in Las
Vegas, January 9-12. The device, Motus Smart, is powered by Sensoria Health. It will combine pressure sensors and Sensoria Core
technologies with the clinically tested Optima Molliter Offloading
System, and is purported to be a viable alternative to a nonremovable cam boot. The Sensoria sensors will work with a text
messaging system and a web dashboard to inform patients, caregivers, and clinicians of noncompliance with the off-loading protocol,
thus allowing for easy intervention.

iStockphoto.com 638106552

62

01.18

lermagazine.com

ScanCast 3D
Custom Inserts and Shoes at Your Fingertips
No w Av a i l a b l e !

Custom Inserts and Shoes ...
A Single Click Away!
ScanCast 3D is a quick and innovative way to create
a custom order using the most advanced CDI
scanning technologies. It’s easy to use, just scan
a patient, select footwear, save and send!
A one-stop bundling solution!

TM

GET STARTED NOW!
Visit ScanCast3D.com
or Call 800.252.2739

