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As another year draws to a close, the natural 

inclination is to look ahead and plan for the 

future. But the beauty of the year’s end also 

gives us the chance to look back and appreciate 

the path we have travelled, the lessons we have 

learned, and the many, many people and organi-

zations who have helped us on that journey. 

2019 saw the LER team travel across the 

country to hear experts of all kinds, with thanks 

to our many hosts throughout the year:

•	 NY Podiatric Clinical Conference (NYC)

•	 American Academy of Orthotists and 

Prosthetists (Orlando)

•	 No-Nonsense Seminar (North Central 

Academy of Podiatric Medicine) 

(Cleveland)

•	 American Podiatric Medical Association 

(Washington, DC)

•	 American Orthopaedic Society for Sports 

Medicine (Boston)

•	 International Society of Biomechanics in 

Sports (Oxford, Ohio)

•	 American Orthotic & Prosthetic 

Association (San Diego)

•	 NEOAPM Fall Classic Seminar (Ohio Foot 

& Ankle Medical Association) (Cleveland)

•	 Diabetic Foot Global Conference 2019 

(DFCon) (Los Angeles)

•	 World Congress of Podiatry (Miami)

•	 Pedorthic Footcare Association (Las Vegas)

As for the lessons we learned: 

1.  Biomechanics matter—no matter the age 

or the affliction, the weight or the athletic 

ability.

2.  Falls can be prevented, particularly in 

the elderly—injury prevention is key.

3.  Many diabetic foot ulcers can be pre-

vented; we need to do better.

4.  Collaboration makes for better outcomes. 

Stay tuned, as you’ll see more on those 

lessons in 2020!

As for the people and organizations, well, 

the list is long (it starts below and moves to 

page 10!), but the thanks for the efforts of our 

authors, experts, reviewers, Editorial Advisory 

Board members, editors, designers, advertisers, 

and meeting attendees who shared meaningful 

conversations is heartfelt. Like many things in 

life, LER takes a village to get out the door every 

month and we couldn’t do it without all the 

people willing to answer countless questions, 

double-check facts, and find just the right image. 

And if we’ve missed your name, please know we 

didn’t mean it and feel free to let us know. We’ll 

correct that in an upcoming issue! 

Bottom line: We appreciate the excellence 

and expertise you shared. Thank you to all who 

helped make LER the valued resource it has 

become. 

With Heartfelt Thanks and Appreciation
By Janice T. Radak, Editor, and Rich Dubin, Publisher

iStockphoto.com #472297471

Continued on page 10
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article already accepted for publication. 
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tors and the publication’s advisors to make 
recommendations for improving the utility 
of the manuscript for readers.

Case reports should be no more than 1500 
words (not including references, legends, 
and author biographies). Photos (≤4) are 
encouraged. Case reports can include a 
literature review as is appropriate for the 
topic. (Please note that for HIPPA compli-
ance, photos should be de-identified before 
sending.)

Manuscripts must be original and not un-
der consideration for publication elsewhere. 
Any prior publication of material must be 
explained in a cover letter.

All authors must be medical professionals 
in good standing. Students will be consid-
ered as first author only when the byline 
includes a fully licensed professional.

Manuscripts are submitted with the under-
standing that they will be reviewed; that 
revisions of content might be requested; 
and that the editorial staff will undertake 
editing, as necessary, aimed at improv-

ing clarity and conciseness and applying 

conformity to style. Authors will have the 

opportunity to review and approve the edit-

ed version of their work before publication.

The Editors reserve the right to reject any 

unsolicited or solicited article that does not 

meet with editorial approval, including ap-

proval denied following requested revision. 

Electronic Submission

Please attach the manuscript as a Mic-

rosoft Word document or plain text file. 

Photos, tables, and figures can be embed-

ded in the document, although submission 

of individual files is preferred. Figures not 

embedded in the main Word document 

should be submitted as .jpg files. 

Please send queries and submissions to:  

Janice@lermagazine.com

We look forward to hearing from you!
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Think about the patient. How does the patient know 
who is an expert and who is not? The only thing the 
patient sees is who is on the news and who is quoted 
in the newspaper or who comes up first on Google 
or Twitter. Patients often assume the more publicity a 
provider receives, the better provider they are. But we 
know there are plenty of excellent providers who never 
get quoted in the press. The patient doesn’t realize 
that you may be as good as—if not better—than the 
providers  they see in the media.  Is it time for you to 
get noticed? 

We know what you’re thinking: I don’t know how 
to do that. True: Most healthcare professionals are 
more focused on their work and less focused on their 
marketing and public relations efforts. 

Let’s look at how we can help you create the visibility 
and exposure that you need to help grow your practice. 
For 10 years, you have placed your trust and loyalty 
in LER. Now it’s time to let us help you develop a 
complete branding and market differentiation plan 
for patient retention, patient satisfaction, and greater 
patient referrals. Let our team of marketing, public 
relations, and branding experts take your practice to 
the next level.

We are offering a complimentary practice-building 
strategy session to the first 100 applicants who log on 
to the address below by December 31, 2019. Let us help 
you take your practice to the next level.

Visit www.lermagazine.com/expert to schedule 
your strategy session.

We will evaluate your marketing and public relations efforts and identify 
what is holding back your practice. We will determine where patient 
referrals are being lost and what is limiting your visibility in the media.

We will share multiple strategies on how to increase your presence in the 
media so you can retain existing patients longer, generate more patient 
referrals, and grow your practice to new levels.

As a bonus, we will create and provide you with samples 
of your own custom- branded PDF magazine for 
distribution to your patients.

SIGN UP FOR YOUR FREE PRACTICE-BUILDING STRATEGY SESSION TODAY

EXCLUSIVE PROMOTIONAL OFFER FOR LER READERS
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Bilateral Custom AFOs Reduce 
Fear of Falling, Up Physical 
Activity 
By Robert Sberna

For older adults who have fears about falling, the daily use of cus-

tom-made ankle-foot orthoses (AFOs) with walking shoes is effective 

in improving balance and reducing fear of falls, according to a recent 

study published in the journal Gerontology. 

In the elderly population, falls are a particularly serious problem. 

According to the US Centers for Disease Control and Prevention, about 

3 million older patients are treated in emergency rooms for fall injuries 

each year. As the leading cause of injury-related deaths for older adults, 

falls by the elderly cost the U.S. healthcare system about $50 billion 

annually. 

 Ankle-foot orthoses (AFOs) are commonly prescribed for patho-

logical conditions affecting joint stability, positioning, pressure distri-

bution, and neuromuscular insufficiencies. Past studies have shown 

that wearing bilateral custom-made AFOs can immediately improve the 

postural stability of older adults during balance assessments performed 

in a laboratory environment. However, the benefits of daily use of 

custom-made AFOs were not evaluated.

In the 6-month trial reported here, conducted at the Baylor College 

of Medicine by the Interdisciplinary Consortium on Advanced Motion 

Performance (iCAMP) group, researchers studied 44 older adults who 

had a self-reported concern about falling or were at risk for falling 

(confirmed by either a fall in the past 6 months or a score of 13 seconds 

or more in the Timed Up and Go [TUG] test).

The iCAMP research team aimed to evaluate whether the daily use 

of  custom-made AFOs plus walking shoes could lead to improvement 

in balance (reduction in postural sway) as compared to walking shoes 

alone. Researchers hypothesized that enhancing balance could reduce 

fear of falling and increase the level of physical activity. The study 

participants were randomly divided into two separate groups: A control 

group (mean age 75) provided with fitted walking shoes; and an inter-

vention group (mean age 73) provided with fitted walking shoes and 

bilateral AFOs with custom-made footplates (Moore Balance Brace™). 

To determine baseline measurements, TUG and Alternate-Step 

tests were conducted to assess mobility performance and lateral stabil-

ity. In addition, the participants’ fear of falling was measured using the 

Fall Efficacy Scale–International (FES–I). Balance and gait performance 

were assessed using validated wearable sensor platforms. 

Balance and gait were reassessed at intervals of 3, 6 and 12 

months. Physical activity and FES-I were reassessed at 6 and 12 

months. However, the publication focused only on changes in balance, 

FES-I, and physical activity between the baseline and the 6-month 

follow-up. 

Results show that daily use of the custom-made AFO and walking 

shoes significantly decreased upright postural sway in the IG; on 

average, sway was reduced by 54.9% from baseline to the 6-month 

reassessment. 

The IG also showed a significant reduction in the fear of falling, 

with a nonsignificant but noticeable positive trend in physical activity, 

as compared to baseline measurements. The authors suggested the 

increase in physical activity may be explained by the reduced fear of 

falling during activities of daily living. Additionally, 79% of the IG 

participants perceived the AFOs plus walking shoes to be useful and 

93% of the participants perceived the AFOs plus walking shoes to be 

easy to use. 

Robert Sberna is a freelance writer in Northeast Ohio.

Source: Wang C, Goel R, Rahemi H, Zhang Q, Lepow B, Najafi B. 

Effectiveness of daily use of bilateral custom-made ankle-foot orthoses on 

balance, fear of falling, and physical activity in older adults: a random-

ized controlled trial. Gerontology. 2019; 65(3):299–307.

Wearable Tech May Enhance 
Benefits of Structured Exercise   
By Douglas J. Guth  

Combining structured exercise with wearable technology interventions 

designed to enhance non-exercise physical activity (NEPA) may help 

reduce cardiovascular disease (CVD) in high-risk older adults, accord-

ing to a October 2019 study published in the online medical journal, 

Clinical Interventions in Aging.

Researchers from the University of Alabama at Birmingham and 

Continued on page 14
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the University of Florida found the addition of wearable tech – in this 

case a Fitbit Zip® device – appeared to positively influence daily activity 

patterns and changes in blood pressure for study participants with mod-

erate-to-high-risk of coronary heart disease (CHD) events. 

As part of a pilot clinical trial, 40 participants age 60 and older 

were randomly assigned to groups either relying on exercise alone (EX) 

or combining structured exercise with an intervention augmenting 

non-exercise physical activity (EX + NEPA). Both groups were followed 

for 20 weeks, undergoing twice-weekly aerobic and resistance workouts 

(see table). The EX + NEPA group also received the Fitbit device along-

side behavioral monitoring and feedback, with results for both groups 

evaluated at 8 and 20 weeks.

A particularly encouraging outcome to researchers is the poten-

tial impact of wearable activity trackers on changes in systolic blood 

pressure (SBP). Observed directional change between the EX and 

EX+NEPA groups indicated potential improvement of SBP outcomes 

among those wearing the tracker. Considering blood pressure is a 

well-established risk factor for CVD, even small reductions in SBP can 

lead to decreased risk of CVD events and cardiovascular death. Though 

this difference is likely overestimated in the nature of a pilot trial, it still 

indicates substantial promise for further follow-up in a larger-scale trial.

“This study is a pilot and the findings must be interpreted cau-

tiously, but the difference of ~10 mm Hg in systolic blood pressure is 

quite substantial and was tracked closely with the change in steps/day 

after the cessation of structured exercise,” said study author, Thomas 

Buford, PhD, associate professor and associate director of the Univer-

sity of Alabama at Birmingham Center for Exercise Medicine. “Given 

the low cost of the activity monitor and breadth of the population who 

this intervention approach could be applied to, the potential for impact 

looks promising.”

Further results from the pilot suggest that daily activity patterns 

may be increased by utilizing a wearable tracker. At study close-out, 

the EX + NEPA group had approximately 2,000 additional steps/day 

than the EX group. The authors note that their findings align with prior 

studies showing that even an extra 500 steps taken per day has been 

associated with a 10% reduction in CVD events, while increased light 

physical activity in older women points to a reduction in risk for both 

CVD and CHD. Interestingly, only 18 adverse events were reported 

overall, with only 1 fall, which was not considered serious.

Given older adults account for the majority of CVD-related deaths, 

finding methods to reduce CVD risk among this population is critical.

“It is important to note that the 2 components of the intervention 

– the structured exercise and the behavior education/activity tracking – 

likely work together,” said Buford. “The structured exercise period may 

be critical for instilling the principles of increased activity necessary 

for maintaining increases in non-exercise physical activity. It remains 

important to encourage regular structured exercise while also empha-

sizing the independent benefits of simply being more active as a part of 

daily routines.” 

Douglas J. Guth is a freelance writer based in Cleveland, Ohio.

Source: Roberts LM, Jaeger BC, Baptista JL, et al. Wearable technology 

to reduce sedentary behavior and CVD risk in older adults: A pilot ran-

domized clinical trial. Clin Interv Aging. 2019;14:1817-1828. 

AHA Scientific Statement on CLI 
Emphasizes Early Diagnosis, 
Treatment 
Critical limb ischemia (CLI), a condition characterized by the narrow-

ing or blocking of arteries that lead to the legs, is the most severe form 

of peripheral artery disease (PAD) and a leading cause of lower-limb 

amputation. Moreover, patients with CLI have high mortality rates. As 

such, early diagnosis and treatment are key, according to a scientific 

statement recently published by the American Heart Association (AHA) 

in its journal, Circulation.
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Table - Intervention Design

Supervised Exercise (EX)
Supervised Exercise + 
Non-Exercise Physical 
Activity (EX + NEPA)

Twice weekly

• Behavioral counseling

• Warmup

• 30 mins walking

•   30 mins light resistance 
training (upper- and lower-
body)

• Stretching

• Balance

•  Supervised exercise 
activities PLUS

•  Fitbit Zip and goal 
monitoring 

•  EX prescribed activity goal

Photo from FitBit.com
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The AHA/American College of Cardiology (ACC) guidelines for 

lower extremity PAD define CLI as the presence of ischemic rest pain, 

nonhealing wound/ulcer, or gangrene for >2 weeks with associated 

evidence of hypoperfusion as measured by ankle-brachial index (ABI), 

ankle pressure, toe-brachial index (TBI), toe systolic pressure, trans-

cutaneous oximetry (TcPo2), or skin perfusion pressure (SPP). Toward 

this end, the scientific statement discusses the strengths and limitations 

of the noninvasive measures outlined in the AHA/ACC guidelines 

and then identifies opportunities for technology improvement and the 

reduction of disparities in detection and treatment that have been iden-

tified among different races/ethnicities and gender.

ABI is the most-used measure to assess blood flow, and can be 

used to prognose risk of death, heart attack, and stroke, the statement 

authors note. However, limitations exist. For example, a Michigan 

statewide registry of 5,984 patients with CLI who underwent revascu-

larization indicates that 21% had normal ABI and 53% had only mildly 

reduced ABI—despite having partially compressible arteries. Nor is ABI 

a good predictor of wound healing or major adverse limb events.

Toe pressure and TBI are currently recommended tests to diagnose 

and manage CLI. Studies show that both are more accurate than ABI 

for detecting CLI in patients with heavily calcified and poorly compress-

ible arteries and that toe pressure may be a better predictor of major 

adverse limb events and tibial disease in patients with CLI compared 

to ABI and ankle pressure. However, neither ABI nor TBI quantify oxy-

genation. Additional limitations of TBI include the lack of a consensus 

threshold and the lack of “solid evidence with core laboratory—adjudi-

cated wound healing data for ABI or TBI to assess the sensitivity and 

specificity of these tests as perfusion tools to assess wound healing or 

limb salvage,” the authors state.

TcPo2 measures oxygen tension and SPP measures capillary open-

ing pressure. Although they are more advanced measures, they are not 

widely available and have numerous limitations. Both can be used to 

predict wound healing, according to single-center data.

Among the experimental technologies being explored to improve 

the precision and quality of CLI management are CT perfusion, MRI, 

contrast-enhanced ultrasound, and hyperspectral imaging, all of which 

are noninvasive, and indigo carmine angiography, which is an invasive 

procedure. The authors also mention that an investigational implant-

able device that measures tissue oxygen levels is currently undergoing 

clinical trials in the US. The Lumee Oxygen Platform (Profusa, Em-

eryville, CA) is a micro-oxygen biosensor that is injected permanently 

into the tissue of concern, allowing for continuous, real-time monitoring 

of tissue oxygen levels. It has been shown to be safe and effective in a 

small-scale study; larger studies are needed.

The statement also identifies CLI/PAD patient population dispar-

ities as another area with room for improvement in the management 

and treatment of the disease. For example, women are underrepre-

sented in clinical studies despite the fact that more women than men 

present with PAD, and that they are also more likely to be admitted to 

emergency hospitalization due to PAD and to present with CLI, and 

they have higher mortality rates after lower-limb revascularization or 

amputation. Regarding racial/ethnic disparities, the statement notes 

that black and Hispanic patients have higher prevalence of diabetes 

and chronic renal disease and are more likely to present with gangrene, 

whereas white patients are more likely to present with ulcers and rest 

pain. Black patients are also 78% more likely to undergo amputation for 

CLI than white patients, even after adjustment for comorbidities, socio-

economic status, and access to facilities with revascularization capacity.

Despite estimations that 12 million people in the US are affected, 

strategies to assess blood flow are limited. The authors concluded by 

highlighting the importance of incorporating perfusion assessment into 

the care of CLI patients, their belief that new technologies offer poten-

tial opportunities to improve the precision and quality of CLI manage-

ment, and that technology through telemedicine could help to decrease 

disparities in the care of patients with PAD. 

Source: Misra S, Shishehbor MH, Takahashi EA, et al, and on behalf of 

the American Heart Association Council on Peripheral Vascular Disease; 

Council on Clinical Cardiology; and Council on Cardiovascular and 

Stroke Nursing. Perfusion assessment in critical limb ischemia: princi-

ples for understanding and the development of evidence and evaluation 

of devices: a scientific statement from the American Heart Association. 

Circulation. 2019: 2019;140:e657–e672.

Extra Cushioning May not Help 
Shoes Prevent Injuries
By Nicole Wetsman

While innovations in running shoes have helped everyone from top 

athletes to casual joggers push the boundaries of speed, efforts to 
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determine the characteristics of shoes that will help reduce injury risks 

are more elusive. In his lab at San Jose State University, JJ Hannigan, 

PhD, ATC, CSCS, is working to understand the way different levels of 

cushioning affect gait and running mechanics—which might hint at 

how they affect injuries. 

In a recently published study in the Journal of Science and Med-

icine in Sport,1 Hannigan found few differences between the ground 

reaction forces in runners’ using maximal, traditional, and minimal 

running shoes (see Figure 1). However, runners wearing maximal shoes 

had increased eversion, which might signal increased injury risk. 

This new study builds on two prior investigations of maximal 

running shoes. “The first was a simple study, with two visits,” Hannigan 

said. “We had participants run in a maximal shoe, which they had 

never run in before, and then run in a regular shoe.” Fifteen female 

runners participated in that study, which showed that maximal shoes 

gave runners higher impact forces than regular shoes—which was 

surprising, he said, as he had hypothesized that extra cushioning would 

decrease impact forces.2 

In response, they ran the second study, which gave runners—who 

were not used to a maximal shoe—a period of transition. “We thought, 

maybe they needed more acclimation to the shoe,” Hannigan said. In 

addition, the two shoe types were from the same manufacturer, and 

were identical apart from the stack height of the shoe. Even with a 

6-week acclimation period, there were still higher impact forces found 

with the maximal shoe.3 

In the latest study, they added analysis of a minimal running shoe 

in addition to the maximal and normal shoes. The shoes were all from 

the same manufacturer, and the only variation was in stack height (see 

Figure 1). Three-dimensional kinematic data and data from force plates 

was collected on 20 runners as they ran in each of the 3 types of shoes; 

no differences between the ground reaction forces in each condition 

were shown.

The results indicate that the differences in ground reaction forces 

and impact seen before might not be due to the amount of cushioning, 

but could be caused by other variables on the shoes, Hannigan said. 

“It could be the midsole, the design, the firmness—maybe one 

future study could compare different types of maximal shoes,” he said. 

The increased eversion seen in the maximal shoe also pointed 

to possible areas of concern. “It may increase the risk of injury. We’ve 

found this now in a few maximal shoes. It may be that runners are 

further off the ground, and finding it harder to re-invert during their 

stance phase,” Hannigan said. 

Hannigan’s line of research shows how little is still known about 

the way different types of running shoes affect factors relevant to injury 

risk. “The research is still inconclusive,” he said. In the meantime, he 

recommends that runners use a middle ground shoe—and one that is 

consistent with their natural running pattern. “Runners have a prefered 

way that they want to move. Shoes should not get in the way of that.”
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In addition, one of the biggest ways to reduce injury has nothing 

to do with shoes, and instead leans on load management and ensuring 

athletes don’t ramp up their activity and mileage too fast. “Shoes can 

only do so much. The pendulum keeps swinging. We went to a minimal 

shoe, and thought that was the answer...now the pendulum is swinging 

back the other way to maximal shoes,” Hannigan said. “In my opinion 

as a shoe researcher, we’re not going to create the perfect running shoe 

to prevent injuries.”  

Nicole Wetsman is a freelance writer in New York City.
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Figure 1. From left to right, the women’s minimal, traditional, and maximal shoes 
used in this study (size 8.0) from the back (A) and side (B). Reprinted from Journal 
of Science and Medicine in Sport; available online 13 August 2019; Hannigan JJ and 
Pollard CD. Differences in running biomechanics between a maximal, traditional, and 
minimal running shoe. Copyright 2019, with permission from Elsevier.
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Ankle Replacement System 
Receives FDA Premarket Approval
By Laura Fonda Hochnadel

The Hintermann Series H3 Total Ankle Replacement System (DT Med-

Tech, Towson, MD), received premarket approval from the US Food & 

Drug Administration (FDA). This is a non-cemented, implanted medical 

device intended to replace a painful arthritic ankle joint and improve 

ankle motion and is indicated for use in the first surgical treatment for the 

joint. It is comprised of 3 components: the tibial component, which covers 

the very bottom of the tibia/upper portion of the ankle joint; the talar 

component, which covers the lower bone of the ankle joint, the talus; and 

the polyethylene sliding insert that is placed between the two. It offers 4 

degrees of freedom, providing an unconstrained tibial articulating surface 

and a semi-constrained talar articulating surface.

The H3 Tibial and Talar components are available in size 1 to 6, in 

right and left versions. The inlay is available in size 1 to 6, in 4 thicknesses 

(5, 6, 7, and 9 mm). The Flat Cut Talar Component is available in size 1 

to 5, in right and left versions. It has the same design features of the Talar 

Component; however, the thickness has been increased to compensate for 

the additional bone resection, if needed based on patient anatomy.

In the clinical data provided to the FDA, patients who received the 

Hintermann Series H3 Total Ankle 

Replacement System (H3) had 

fewer serious device-related ad-

verse events (other than a revision 

or removal) 2 years after surgery 

compared with  another similar 

total ankle replacement system. 

Additionally, the clinical data used 

to support the premarket approval 

shows 95.9% of patients who received the implant were moderately to very 

satisfied with the procedure at 5 years post-implantation, and survivor-

ship of 88% at 7 years. The H3 has been implanted in more than 20,000 

patients in markets outside the US since May 2000.

Contraindications include skeletal immaturity; poor quality bone that 

keeps the bone from supporting the implant; current or past infection in 

the ankle joint or adjacent bones; poor ankle or knee alignment, poor sup-

port from ankle ligaments, or severe deformity of the ankle or nearby bones 

and joints, which can keep the foot from being flat to the ground; neuro-

pathic arthropathy; poor muscle function around the ankle; insufficient 

blood flow to the foot bones; poor skin and soft tissue quality around the 

surgical area; immunosuppressive therapy; prior ankle fusion or a previous 

total ankle replacement; high demand sport activities; and suspected or 

documented metal allergy or intolerance.

Toe Fixation System Receives 501K 
Clearance from FDA
The BOSS Toe Fixation System (Arthrosurface, Franklin, MA) has received 

510K clearance from the US Food 

& Drug Administration (FDA). 

This product is intended for use 

in the treatment of patients with 

arthritis of the first metatarsal-

phalangeal (MTP) joint in the 

presence of good bone stock along 

with the following conditions: hal-

lux valgus, hallux rigidus, and an unstable or painful MTP joint. The device 

is a motion-preserving alternative to toe fusion; it stabilizes the joint while 

preserving the length and mechanical access of the toe.

The BOSS is a single-use implant that can be used with or without 

bone cement. Fixation components are being included in the system that 

contain an additional ring of material intended to improve stabilization in a 

first metatarsal that presents with a distal bone void.

A 510(K) is a premarket submission made to the FDA that demon-

strates the device is at least as safe and effective when compared to a 

legally marketed device that is not subject to premarket approval. In this 

case, the BOSS Toe Fixation system is demonstrated to be substantially 

equivalent to the company’s HemiCAP system.

Meniscus Implant Receives FDA Break-
through Device Designation
The NUsurface Meniscus Implant (Active Implants, Memphis, TN), has 

received a breakthrough device designation from the US Food and Drug 

Administration (FDA). The company said it is the first artificial meniscus 

to be marketed in Europe and, if cleared by the FDA, would be the first 

artificial meniscus in the US. The FDA Breakthrough Devices Program was 

implemented to expedite the development and review process for medical 

devices that are novel or offer 

new technology for patients with 

life-threatening or irreversibly de-

bilitating conditions. This program 

is designed to ensure patients and 

healthcare providers have more 

timely access to vital devices. 

The NUsurface Meniscus 

Implant is an investigational treat-

ment for patients with persistent 

knee pain following medial menis-

cus surgery. It is intended to fill the 

gap in treatment options between minimally invasive meniscus repair and 

total knee replacement. The artificial meniscus is made from medical-grade 

polymer and—as a result of its materials, composite structure, and de-

sign—does not require fixation to bone or soft tissues. The implant mimics 

the function of the natural meniscus and redistributes loads transmitted 

across the knee joint. 

Laura Fonda Hochnadel is Associate Editor for Lower Extremity Review.
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Introducing the 
kineticokinematic approach 
to treating plantar fasciitis. 
This approach focuses not 
only on the position of the 
foot but also on the forces 
that may be contributing to 
this highly prevalent foot 
condition.

By Pedro Aldape-Esquivel, DPM and 

Jarrod Shapiro, DPM, FACPM, FACFAS

Heel pain is one of the most common com-

plaints treated by lower extremity specialists, 

affecting an estimated 10% of the popula-

tion.1 With this high prevalence of heel pain, 

different treatment approaches have emerged, 

with varying results. Nonsurgical options 

include stretching exercises, icing, nonsteroidal 

anti-inflammatory medications, taping, custom 

orthoses and prefabricated inserts, night splints, 

and corticosteroid injections. With this variety 

of treatments, about 90% of plantar fasciitis is 

resolved after 10 months.2 The other 10% of 

patients with persistent pain will usually under-

go surgical treatment via a different variety of 

surgical methods. 

Historically, treatment for plantar fasciitis 

has centered on the idea of supporting the plan-

tar fascia by manipulating the foot into an “ideal 

position” to keep the medial arch from collapsing 

and preventing increased strain. However, most 

of the focus has been on the kinematics, or 

position, of the pedal architecture. Kinetic forces, 

or the forces that act on the foot, must also be 

considered in the treatment plan to improve 

symptoms. 

This paper will present a new thought 

process to diagnose and treat lower extremity 

pathologies and, in this case, plantar fascial 

pain, termed the kineticokinematic approach 

(KK approach). This method focuses on both 

the position of the foot and the forces acting on 

it and advocates a 3-step approach.

1.  Determine the specific anatomical struc-

ture that is damaged or under strain. 

2.  Clarify the underlying biomechanical 

causes.

3.  Treat the causes by adjusting forces 

(kinetics) or addressing deformities 

(kinematics).

The KK Approach to Diag-
nosing and Understanding 
Plantar Fasciitis
Plantar fasciitis is primarily a clinical diagnosis, 

which can be identified with a thorough history 

and physical examination. From the history, 

patients will report the hallmark post-static 

dyskinesia, or plantar heel pain after rest, which 

decreases after taking a few steps or spending 

more time on their feet. This phenomenon is 

believed to occur because of the lack of tension 

in a static non-weightbearing state; therefore 

the plantar fascia rests in a contracted state.3 

Upon initial weightbearing, the plantar fascia 

undergoes a rapid increase in tension, initiating 

pain. In 2014, Sundararajan reported on a retro-

spective study of 40 patients without a previous 

Plantar fasciitis: A New 
Approach to An Old Problem
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Extrinsic factors such as high body mass index (BMI), hard 
floors, and poorly supportive shoe-wear have also been 

associated with plantar fasciitis. 
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history of plantar fasciitis who had undergone 

lower extremity surgery and were non-weight-

bearing for either 2–6 weeks (group 1) or 6–10 

weeks (group 2). She found that 70% of group 

2, the extended non-weightbearing group, de-

veloped post-static dyskinesia in the immediate 

weightbearing period. Following treatment with 

plantar fasciitis stretching exercises, 100% saw 

resolution of their symptoms, demonstrating a 

high sensitivity for this hallmark sign.3

Extrinsic factors such as high body mass 

index (BMI), hard floors, and poorly supportive 

shoe-wear have also been associated with plan-

tar fasciitis. Riddle et al found an increased BMI 

significantly increased the risk of plantar fasciitis 

with an odds ratio of 5.6 at BMI greater than 

30 kg/m2.1 Hard surfaces have been identified 

as a factor in the development of this condition 

in numerous studies of runners, assembly plant 

workers, and those doing extended weight-

bearing (eg, teachers, nurses). Although mostly 

anecdotal, shoes with poor arch support or 

“flats” will effectively allow the arch to collapse 

and lead to overpronation and heel pain.

A thorough physical examination con-

firms the plantar aponeurosis as the structure 

under tension while ruling out other differential 

diagnoses. This exam also provides significant 

information regarding the biomechanical etiol-

ogies of this diagnosis for which treatment may 

be targeted. The diagnosis of plantar fascial pain 

is typically easily confirmed when the patient 

reports pain with palpation of the medial plantar 

calcaneal tubercle. Discomfort may also be 

elicited with activation of the windlass mecha-

nism, originally described by Hicks,4 which is 

performed by dorsiflexing the hallux at the 1st 

metatarsophalangeal joint causing shortening of 

the arch, thus increasing the tension of the plan-

tar fascia.5 The plantar fascia is only capable of 

elongating by 4%,6 thereby creating high tensile 

forces that increase stress on the insertion at the 

calcaneus. However, one must be cautious using 

this test in isolation. De Garceau et al in 2003 

performed the windlass test in patients with a 

history and physical exam consistent with plan-

tar fasciitis and found the test had a sensitivity 

of 31.8% if performed weightbearing and 13.6% 

when performed non-weightbearing,7 concluding 

it is a poor test to diagnose plantar fasciitis. 

Other differential diagnoses of heel pain 

must also be explored during the examina-

tion. A calcaneal squeeze test may indicate a 

calcaneal stress fracture as the etiology for the 

heel pain, although the authors commonly find 

this test falsely positive in many cases of plantar 

fasciitis. A positive Tinel’s sign and a history of 

paresthesia or shooting pain that radiates from 

the medial malleolus into the foot may lead to 

a neurologic diagnosis, such as tarsal tunnel 

syndrome, while a history of back pain and pos-

itive straight leg raise with dermatomal sensory 

and muscular changes increase the concern for 

lumbosacral radiculopathy.8 Tenderness to the 

posterior heel likely originates from the Achilles 

tendon, posterosuperior calcaneus, or adventitial 

bursa formation. 

Radiographs can be helpful to rule out frac-

tures and support biomechanical examination 

findings if taken while weightbearing. However, 

radiographs are unnecessary for the diagnosis of 

plantar fasciitis.4

Several biomechanical abnormalities are 

common contributors to plantar heel pain and 

must be noted and addressed for adequate 

long-term resolution of this problem. Ankle 

joint  equinus has been correlated with plantar 

fasciitis with an odds ratio of 23.3 for those 

with an ankle dorsiflexion less than 0 degrees.1 

This lack of dorsiflexion at the ankle ultimately 

causes excessive subtalar pronation during gait 

as compensation, increasing the tensile load on 

the plantar fascia.9 

Medial arch stability is largely dependent 

on the plantar ligaments, extrinsic muscles 

inserting on the first ray and the plantar fascia.10 

Normally, the plantar fascia will act as a spring 

that can store energy and stabilize the medial 

column. Rush et al performed a cadaveric study 

investigating the role of the plantar fascia in 

medial column stability and determined that 

when there is insufficiency of the first ray, the 

windlass mechanism loses its effect, and the 

plantar fascia can no longer function as a sta-

bilizer, leading to further deformity.11 However, 

with correction and restoration of the windlass 

mechanism, functional stability can be increased 

up to 26%. Medial column stability is largely de-

pendent on the tension created by the windlass 

mechanism and the plantar fascia; without this 

physiological tension the medial arch becomes 

unstable, allowing subtalar overpronation and 

increasing plantar heel pain.12

A high-arched foot has also been associated 

with plantar heel pain due to increased tension 

on the plantar fascia. Golightly et al found that 

patients with an oversupinated foot were 1.51 

times more likely to have plantar fasciitis.13 

Similarly, patients with a flexible forefoot valgus 

deformity demonstrate an increased ground re-

action force plantar to the first metatarsal head, 

allowing dorsiflexion of the medial column, 

increasing the origin-to-insertion distance of 

the plantar fascia with greater fascial tension, 

potential degeneration, and pain. 

Similarly, overpronation of the subtalar 

joint with calcaneal eversion is a risk factor 

for plantar heel pain because of increased 

stretching of the plantar fascia. A meta-analysis 

determined there was moderate evidence that 

Continued on page 27
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Ankle joint equinus has been correlated with plantar 
fasciitis with an odds ratio of 23.3 for those with an ankle 

dorsiflexion less than 0 degrees.
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greater total rearfoot inversion/eversion motion 

existed in patients with plantar heel pain as 

compared with controls.14 Chang et al found that 

patients with plantar heel pain had increased 

rearfoot motion without a bias toward eversion 

or inversion.15 Studies have also demonstrat-

ed that a forefoot varus during the contact 

phase of gait had a greater range of pronation 

during stance, leading to increased plantar heel 

pain.16 Ankle equinus is also an important 

risk factor for plantar fasciitis. As noted earlier, 

a tight Achilles tendon with ankle dorsiflexion 

less than 0 degrees from neutral was found to 

have an odds ratio of 23.3 for plantar fasciitis.1 

Additionally, a correlation was found between 

Achilles tendon loading and increased tension 

on the plantar fascia with a peak loading force 

in late stance phase.17 Johnson et al performed 

a cadaveric study to determine the influence 

of equinus on the first ray and medial column. 

They found that increasing the Achilles load 

had a dampening effect on the peroneus longus, 

thereby reducing its locking influence on the 

first ray and subsequent hypermobility.18 This 

hypermobility and medial arch instability 

increase plantar fascial tension in the manner 

described above. 

Genu valgum may also contribute as an 

etiologic factor. Genu valgum is compensated 

by calcaneal eversion and subtalar pronation, 

increased plantar fascial tension, and heel pain.

The KK Approach to Treating 
Plantar Fasciitis
The kineticokinematic approach to plantar 

fasciitis guides treatment with a focus on 

decreasing plantar fascial strain via modification 

of the above-noted extrinsic and biomechanical 

factors. Currently available treatment options 

must then be understood for their kinetic and 

kinematic effects on the foot to decrease plantar 

heel pain. 

Custom foot orthoses have been used to 

prevent or correct a deformity, promote a sound 

base of support, facilitate training in stand-

ing or walking, and improve the efficiency of 

walking.14 Orthoses also influence both kinetic 

and kinematic variables, including rearfoot 

eversion, tibial internal rotation, rearfoot 

eversion velocity, maximum ankle inversion 

moment, and maximum knee external rotation 

moment.19 In theory, a tissue accommodates to 

physical stress by adapting its own structure and 

composition to meet the mechanical demands 

of routine loading; but when the load exceeds 

what the tissue can accommodate,  injury 

occurs.20 Therefore, custom foot orthoses reduce 

stress on the injured tissue, allowing it to rest. 

An effective foot orthosis prescription should 

include modifications that will reduce the strain 

on the plantar fascia unique to the individual’s 

foot type and symptoms. Recommendations 

include a non-weightbearing cast of the foot to 

ensure the 1st ray is plantarflexed to the end of 

its range of motion, the posterior heel captured 

to allow frontal plane correction, and the plantar 

aspect represented precisely.21,22 A rearfoot varus 

extrinsic post and deep heel cup correct flexible 

calcaneal eversion,23 while a forefoot valgus 

wedge transfers loads to the lateral support 

structures, decreasing strain on the plantar 

fascia.24,25 Johanson et al also found the use of 

a 6–9 mm heel lift increased time to heel off,26 

which is beneficial to decrease plantar fascial 

strain in patients with ankle equinus. Functional 

foot orthoses also alter the timing of forefoot 

loading during walking.27

The success of custom foot orthoses is 

variable in the literature. Scherer et al found 

orthoses increased 1st metatarsophalangeal 

joint dorsiflexion by 90%, effectively increasing 

the effect of the windlass mechanism,28 thus 

improving plantar fascia function. However, 

because an orthosis is created from static mea-

sures, it is assumed that the static position of 

the foot reflects the motion of the foot and ankle 

during ambulation, which is not necessarily 

true.29 The traditional purpose of casting to cap-

ture a “normally aligned foot” can be modified 

to instead target symptoms and the biomechan-

ical cause of heel pain using a wide variety of 

orthosis modifications. Harradine et al recom-

mended a narrow orthotic to decrease dorsiflex-

ory moments of the 1st ray via kinetic wedges or 

first ray cutouts with inclusion of posting and 

a medial heel skive to increase the supinatory 

moments across the subtalar joint axis resulting 

in unloading stress from the plantar fascia.30 

Other treatment options include prefab-

ricated foot orthoses, which have been found 

in some studies to be nearly equal in clinical 

effect to custom foot orthotics and more cost 

effective.31 However, one must keep in mind the 

difficulty in adding long-lasting orthosis mod-

ifications to devices created to be temporary. 

Stretching exercises as a first-line treatment 

have been found to be effective when plantar 

Continued on page 28
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Custom foot orthoses have been used to prevent or correct a 
deformity, promote a sound base of support, facilitate training in 

standing or walking, and improve the efficiency of walking.
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fascia-specific stretches are incorporated, as 

opposed to isolated stretching of the Achilles 

tendon, which may result in greater reduction 

in pain, activity limitation, and patient satisfac-

tion.32

Traditionally, plantar fasciitis was con-

sidered an injury caused by overuse leading 

to repetitive microtrauma and damage to the 

plantar fascia.4 Although the term “fasciitis” 

has been attributed to the diagnosis of heel 

pain originating from the plantar fascia, it 

implies an inflammatory process, but it may be 

more appropriately termed plantar fasciosis. 

Histological findings include collagen necro-

sis, angiofibroblastic hyperplasia, chondroid 

metaplasia, myxoid degeneration, and matrix 

calcification without leukocyte or macrophages, 

consistent with degenerative changes more so 

than an inflammatory process.1,2  Therefore, 

anti-inflammatory agents may be less useful, 

and treatment should instead target the root 

cause. Appreciating the chronic degenerative 

nature of this disorder leads one to reconsider 

currently common treatment methods such as 

corticosteroid injections. Kalaci et al found that 

patients receiving a corticosteroid injection with 

a peppering technique (multiple insertions of 

the needle into the plantar fascia) demonstrated 

a greater reduction in heel pain over 6 months 

than patients receiving cortisone alone, local an-

esthetic with peppering, or autologous blood.35 

Peppering the fascia appears to introduce 

inflammatory cells, creating an acute condition, 

allowing healing and improved outcomes. More 

recently, platelet-rich plasma (PRP) injections 

have been used for chronic severe plantar 

fasciosis to introduce inflammatory cells to 

repair the damaged tissue. In a 2014 compari-

son of corticosteroid and PRP injections, Monto 

demonstrated effectiveness of both methods to 

improve American Orthopedic Foot and Ankle 

Society (AOFAS) scores initially. However, pain 

for those receiving steroid injections returned 

to baseline at 12 months post-treatment, while 

those receiving PRP injections showed im-

provement in functional scores past 24 months 

post-treatment.36 

Increased BMI, another known risk factor, 

also falls under the KK treatment approach 

for plantar fasciitis. In a recent study, patients 

with a mean BMI of 45 and a history of plantar 

fasciitis underwent bariatric surgery resulting 

in an average BMI of 34.8. Nearly 90% of the 

patients studied achieved complete resolution of 

plantar fasciitis and related symptoms, indicat-

ing weight loss may be a highly effective part of 

the treatment for plantar fasciitis.37 

Other interventions include shoe-gear 

changes and night splints. Batt and colleagues 

found significant improvement of plantar 

fasciitis symptoms in patients wearing night 

splints.38 Presumably, the effectiveness of night 

splints arises from a longer-term gastrocnemius 

stretch, counteracting some of the effect of ankle 

equinus. 

In conclusion, the kineticokinematic 

approach may be applied to successfully treat 

plantar fasciitis by addressing the positional (ki-

nematic) and dynamic (kinetic) forces that cause 

stress on the plantar fascia. With this novel 

approach, the goal is to improve patient function 

by focusing on the biomechanical etiologies and 

thereby reduce plantar heel pain. 

Pedro Aldape-Esquivel, DPM, PGY-1, is a first-

year resident at the Chino Valley Medical Center 

Podiatric Medicine and Surgery Program with 

Rearfoot Reconstruction and Ankle Certificate. 

Jarrod Shapiro, DPM, FACPM, FACFAS, 

is an associate professor at the Western Uni-

versity of Health Sciences College of Podiatric 

Medicine and program director of the Chino 

Valley Medical Center Podiatric Medicine and 

Surgery residency. He is an active member of the 

American College of Foot & Ankle Orthopedics & 

Medicine (ACFAOM) and serves as its liaison on 

the LER Editorial Advisory Board.

References 

1. Riddle DL, Pulsic M, Pidcoe P, Johnson RE. 

Risk factors for plantar fasciitis: a matched 

case control study. J Bone Joint Surg 

Am.2003;85(5):872-877.

2. Davis PF, Severud E, Baxter DE. Painful heel 

syndrome: results of nonoperative treatment. 

Foot Ankle Int. 1994;15(10):531-5.

3. Sundararajan PP. Post-surgical plantar 

fasciitis. Foot and Ankle Online Journal. 

2014;7(2):4.

4. Hicks JH. The mechanics of the foot, II: The 

plantar aponeurosis and the arch. J Anat. 

1954;88(1):25-30.

5. Fuller EA. The windlass mechanism of the 

foot: a mechanical model to explain pathology. 

J Am Podiatr Med Assoc. 2000;90(1):35-46.

6. Lee Th, Maurus PB. Plantar heel pain. In 

Coughling MJ, Mann RA, Saltzman CL, eds. 

Surgery of the Foot and Ankle, 8th ed. Phila-

delphia, PA: Mosby Elsevier, 2007.

7. De Garceau D, Dean D, Requejo SM, 

Thordarson DB. The association between 

diagnosis of plantar fasciitis and windlass test 

results. Foot Ankle Int. 2003;24(3):251-255.

8. Thompson JV, Saini SS, Reb CW, Dan-

iel JN. Diagnosis and management of 

plantar fasciitis. J Amer Osteopath Assoc. 

2014;114(12):900-901.

9. Sarrafian SK. Functional characteristics of the 

Scherer et al found orthoses increased 1st metatarsophalangeal 
joint dorsiflexion by 90%, effectively increasing the effect of the 
windlass mechanism, thus improving plantar fascia function.



foot and plantar aponeurosis under tibiotalar 

loading. Foot Ankle. 1987;8(1): 4-18.

10. Kirby K. Longitudinal arch-sharing system of 

the foot. Rev Esp Podol. 2017; 28(1): e18-e26.

11. Rush SM, Christensen JC, Johnson CH. Bio-

mechanics of the first ray. Part II: Metatarsus 

primus varus as a cause of hypermobility. 

A three-dimensional kinematic analysis 

in a cadaver model. J Foot Ankle Surg. 

2000;39(2):68-77.

12. Phillips A, McClinton S. Gait deviations 

associated with plantar heel pain: a system-

atic review. Clin Biomech (Bristol, Avon). 

2017;42:55-64.

13. Golightly YM, Hanna MT, Dufour AM, 

Hillstrom HJ, Jordan JM. Foot disorders 

associated with overpronated and oversupi-

nated foot function: The Johnston County 

Osteoarthritis Project. Foot Ankle Int. 2014 

Nov;35(11):1159-65.

14. Chang R, Rodrigues PA, Van Emmerik REA, 

Hamill J. Multi-segment foot kinematics 

and ground reactive forces during gait of 

individuals with plantar fasciitis. J Biomech. 

2014;47(11): 2571-2577.

15. Hsu WH, Lewis CL, Monaghan GM, Saltz-

man E, Hamill J, Holt KG. Orthoses posted 

in both the forefoot and rearfoot reduce 

moments and angular impulses on lower 

extremity joints during walking. J Biomech. 

2014;47(11):2618-2625.

16. Erdemir A, Hamel AJ, Fauth AR, Piazza SJ, 

Sharkey NA. Dynamic loading of the plantar 

aponeurosis in walking. J Bone Joint Surg 

AM. 2004;86(3):546-552.

17. Johnson CH, Christensen JC. Biomechanics 

of the first ray. Part V: The effect of equinus 

deformity, a 3-dimensional kinematic study 

on a cadaver model. J Foot Ankle Surg. 

2005;44(2):114-20.

18. Pratt DJ. A critical review of the literature 

on foot orthoses. J Am Podiatr Med Assoc. 

2000;90(7):339-341.

19. Mills K, Blanch P, Chapman AR, McPoil TG, 

Vicenzino B. Foot Orthoses and Gait: a sys-

tematic review and meta-analysis of literature 

pertaining to potential mechanisms. Br J 

Sports Med. 2010; 44(14):1035-1046.

20. Mueller MJ, Maluf, KS. Tissue adaptation 

to physical stress: a proposed “physical 

stress theory” to guide physical therapist 

practice, education, and research. Phys Ther. 

2002;82(4):383-403.

21. Huppin LZ, Scherer PR. Evidence-based 

medicine: foot imaging for custom functional 

foot orthoses. Update 2017.

22. McPoil TG, Shuit D, Knecht HG. Com-

parison of three methods used to obtain 

neutral plaster foot impression. Phys Ther. 

1989;69(6):448-452.

23. Rosenbloom KB. Pathology-designed custom 

molded foot orthoses. Clin Podiatr Med Surg. 

2011;28(1):171-187.

24. Kogler GF, Veer FB, Solomondis SE, Paul 

JP. The influence of medial and lateral place-

Continued on page 30

lermagazine.com 10/11.19  29
LER-Nov-PQ2019.indd   2 10/30/2019   12:40:27 PM



30 10/11.19  lermagazine.com

Continued from page 29

ment of orthotics wedges on loading of the 

plantar aponeurosis. J Bone Joint Surg Am. 

1999;81(10):1403-13.

25. Levitz SJ, Sobel E. Prescribing foot orthoses. 

Podiatry Management. Sept. 2002;103-120.

26. Johanson MA, Dearment A, Hines K, et al. 

The effect of subtalar joint position on dorsi-

flexion of the ankle/rearfoot versus midfoot/

forefoot during gastrocnemius stretching. Foot 

Ankle Int. 2014;35(1):63-70.

27. Cornwall M, McPoil T. The effect of foot 

orthotics on the initiation of plantar sur-

face loading. Clin Biomech (Bristol, Avon). 

1997;12(3):S4.

28. Scherer PR, Sanders J, Eldredge DE, Duffy 

SJ, Lee RY. Effect of functional foot orthoses 

on first metatarsophalangeal joint dorsiflexion 

in stance and gait. J Amer Podiatr Med Assoc. 

2006;96:474-481.

29. Heiderscheit B, Hamill J, Tiberio D. A Biome-

chanical Perspective: Do Foot Orthoses Work? 

Br J Sports Med. 2001; 35(1): 4–5.

30. Harradine P, Bevan L. A review of the theoret-

ical unified approach to podiatric biomechan-

ics in relation to foot orthoses therapy. J Am 

Podiatr Med Assoc. 2009;99(4):317-25.

31. Collins N, Bisset L, McPoil T, Vicenzino B. 

Foot orthoses in lower limb overuse condi-

tions: a systematic review and meta-analysis. 

Foot Ankle Int. 2007;28(3):396-412.

32. Digiovanni BF, Nawoczenski DA, Lintal ME, 

et al. Tissue-specific plantar fascia-stretch-

ing exercise enhances outcomes in patients 

with chronic heel pain. J Bone Joint Surg. 

2003;85(7):1270-1277.

33. Snider MP, Calncy WG, Mcbeath AA. Plantar 

fascia release for chronic plantar fasciitis in 

runners. Am J Sports Med. 1983;11(4):215.

34. Lemont H, Ammirati KM, Usen N. Plantar 

fasciitis: a degenerative process (fasciosis) 

without inflammation. J Am Podiatr Med 

Assoc. 2003;93(3):234-237.

35. Kalaci A, Cakici H, Hapa O, Yanat AN, 

Dogramaci Y, Sevinc TT. Treatment of 

plantar fasciitis using four different local 

injection modalities: a randomized prospec-

tive clinical trial. J Am Podiatr Med Assoc. 

2009;99(2):108-113.

36. Monto RR. Platelet-rich plasma efficacy 

versus corticosteroid injection treatment for 

chronic severe plantar fasciitis. Foot Ankle Int. 

2014;35(4):313-318.

37. Boules M, Batayyah E, Froylich D, et al. Effect 

of surgical weight loss on plantar fasciitis and 

healthcare use. J Am Podiatr Med Assoc. 

2018;108(6):442-448.

38. Batt ME, Tanji JL, Skattim N, et al. Plantar 

fasciitis: a prospective randomized clinical 

trial of the tension night splint. Clin J Sport 

Med. 1996;6(3):158–62.



LaunchPad is excited to introduce a new family of thermoplastic  
components for articulated AFOs! Realize the benefits of double action 
ankle joints without the large hardware and difficult fabrication. Featured 
below is a fully outfitted articulated AFO that combines Pivot ankle joints, 
SNAPstop and X-Tension components. This trio combination allows you 
to tune the shank-to-floor alignments with resist or stop motion to  
optimize gait and outcomes for your patient. 

l Simple fabrication
l Snap-in adjustments
l Large impact surface 
l Durability
l Quiet 

PIVOT

X-TENSION BAND
DYNAMIC X-TENSION:  
Resists tibial progression  
and restores confidence 
throughout stance phase  
transitions over the foot,  
increasing 3rd rocker power 
and contralateral step length.

STATIC X-TENSION:   
Transitioning your AFO has 
never gotten easier. Choose 
the appropriate bumper 
height and add a static 
X-Tension component to 
rigidly lock your AFO.

Motion Stop  
Dorsiflexion 1 

Motion Stop  
Neutral 

times thinner than any 
flexure joint available 
today, reducing unsightly 
lateral projection and  
shoe interference7

Motion Stop  
Dorsiflexion 2

Motion Stop  
Plantarflexion 1 

Available in pediatric and adult sizes, The Pivot 
coordinates sizing with the SNAPstop product.  
The Pivot on your AFO is simply a mechanism of 
movement that gives you an opportunity to control 
motion in the sagittal plane. By itself it brings no value 
to the end user until you resist or stop motion. The 
index bushing prevents rotation during assembly. Like 
SNAPstop, gross lateral projection is reduced by  
molding around the smallest common denominator 
and then installing the thread height after fabrication.

For more information, go to launchpad-op.com
LaunchPad





By MAJOR KYLE EAST, PT, DPT, DSC; LIEUTENANT COMMANDER LAUREN BROWN, PT, DPT, DSC; 

AND COLONEL DONALD GOSS, PT, PHD

Knee injuries account for 10% to 25% of sports-relat-

ed injuries.1 Athletes involved in jumping, pivoting, or 

cutting, such as in basketball, are at increased risk of se-

rious knee injury, including tears of the anterior cruciate 

ligament (ACL).2 Female athletes are 2 to 8 times more 

likely to injure their ACL than male counterparts.1,3 

More than 34,000 student–athletes play men’s and 

women’s collegiate basketball in the National Collegiate 

Athletic Association (NCAA).4 In women’s basketball, 

noncontact injuries constitute the highest percentage of 

severe injuries; of these, 63% occur during practice and 

37%, during competition.4 The lower extremity was the 

site of the highest percentage of injuries in competitions 

(59%) and practices (67%). Additionally, the knee had 

the highest percentage of severe injuries.4 

Research has shown that the largest percentage of 

injuries in women’s basketball, defined by specific ana-

tomic region, occurred in the ankle (~ 22%), followed 

by the knee (18%).5 Most of the literature identifies the 

ankle as the most common site of injury 5-8; however, 

some authors report that the knee is the most affected 

region.5,9 Compared with men, women have a higher rate 

Needed, Proposed, Designed:  
An Injury Assessment and Prevention 
Program for Collegiate Women’s Basketball 
Why	are	female	basketball	players	increasingly	at	risk	of	lower-
extremity	injury?	How	should	an	injury	prevention	program	for	
them	be	devised	and	implemented?	The	authors	undertook	a	
team	study	to	find	the	answers.
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To maximize the benefit of 
injury prevention in athletes, 
such a program should begin 

preseason, and be conducted 3 
or 4 times a week.

of injury related to overuse in practice, which 

is consistent with studies of injury in college 

athletes.10 A change in practice and conditioning 

programs might mitigate the impact of these 

injuries.10

A 2018 systematic review identified that 

peak knee–hip abduction moment was one of 

the most important predictors of ACL injury. 11 

As ACL injuries are likely to occur within the 

first 40 milliseconds of the contact phase, tech-

nique training that reduces knee valgus motion 

and abduction loading during the early landing 

phase should be emphasized.12 

Study population, design, 
and objectives
Consequent to a review of the best available 

literature and observing mounting evidence 

of more and more injuries to players on a 

local collegiate women’s basketball team, we 

devised an independent study to, first, assess 

why these athletes are increasingly at risk of 

lower-extremity injury and, second, implement 

an effective injury prevention program that is 

basketball-specific. Working with that team 

during the 2019 season, the objectives of this 

study were to:

•	 assess movement patterns

•	 identify functional musculoskeletal deficits

•	 implement an evidence-based program to 

prevent knee injury. 

At the time of the study, the 16 women 

who had been on the team roster since the 

beginning of the season had a significant history 

of injury (Table 1). In all, of the 16 players on 

the roster, 9 (56%) sustained injury, including 3 

(19%) whose injury was season-ending (2 with a 

ruptured ACL, 1 with a meniscal tear).

Assessment
Twelve players on the team verbally consented 

to undergo video analysis during 4 predeter-

mined tests. Each was video-recorded at 240 

Hz/sec, utilizing the Hudl technique (Hudl, Lin-

coln, NE). For each player, tests were performed 

twice; recordings were made in frontal and 

sagittal planes. Assessment drills were designed 

to assess trunk control, knee moments, and 

landing techniques during basketball-specific 

activities—representing movements performed 

in practice and games.

Two reviewers (coauthors KE and LB) 

analyzed each player in both planes for aberrant 

movement. A third reviewer was utilized if there 

was disagreement in scoring a player during a 

specific test. For each of the 4 assessments, 3 

criteria were judged (12 criteria in total) (Table 

2). A score of 0 for any given criterion correlated 

with “no deficit.” A score of 1 was considered 

an “aberrant movement” (ie, knee valgus at 

take-off, leg stiffness upon landing, trunk lean). 

Composite scores for each player were grouped 

into 3 ranges:

•	 Players who scored in the range of 0-4 

(GREEN) were considered to require 

less neuromuscular training and had 

a decreased risk of noncontact lower-

extremity injury while playing basketball.

•	 Players in the range of 5-8 (YELLOW) 

were still considered at decreased risk 

Continued on page 37
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Table 1. Collegiate Women’s 
Basketball Study Team Injury Report

Jersey 
Number Injury History

0 Grade 1 left lateral ankle sprain

2 Right side erector spinae strain

10 Left quad strain

13 Grade 1 left lateral ankle sprain

15

No notable history of injury
20

23

24

25 Right 3rd metatarsal stress fracture

31

No notable history of injury34

41

3

Grade 3 right ACL sprain, 
nonoperative; right posterior lateral 

corner meniscectomy; left ACL 
reconstruction and lateral meniscus 

repair 

1
ACL reconstruction with meniscus 

repair

12 ACL reconstruction

33 Meniscus repair

Abbreviation: ACL, anterior cruciate ligament. 
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Figure. Warm-up and Home Exercise Program to Prevent Lower-extremity Injury

Lateral TheraBand walks (60 sec × 2)

Jump, land, accelerate (× 4)

180° turns (15 sec × 2) 

Bounding length of court (× 1)

Diagonal backwards cone drill (× 3)

Jumping partner perturbations (15 sec × 2)

With knees bent and toes straight, step to the side while 
keeping tension on the band. Keep shoulders parallel to the 
court; do not let the knees collapse.

Jump as high as you can; have your knees absorb the landing 
(don’t land with stiff knees). Keep knees in a straight line 
when landing, then accelerate down the court for 3 or 4 steps. 
Repeat.

Jump, turn in the air 180°, stick the landing with knees 
slightly bent and in alignment (midline). Partner calls the 
direction of rotation.

Bound down the court, focusing on absorbing the landing with 
a slightly bent knee. Keep the knee in midline and the chest 
upright, and explode when you jump.

Maintain knees in a flexed position, side-shuffle to the next 
cone, touch the cone, and quickly rotate your hips to aim at 
the next cone. Always stay in the athletic position.

Jump straight up, make contact with your partner in the air, 
land softly with knees bent, then take 2 or 3 steps forward. 
Repeat. Focus on keeping your weight centered over your feet.

of injury but were observed to have 

multiple aberrant movements on different 

drills. They were identified as potentially 

benefiting from additional neuromuscular 

training.

•	 Players in the range of 9-12 (RED) 

were considered at high risk of injury. 

They required one-on-one training from 

either an athletic trainer or strength and 

conditioning coach to improve hip strength, 

landing mechanics, and neuromuscular 

control of the lower extremity and trunk.

To assess movement during dynamic 

activities, the reviewers included a sport-specific 

movement screening assessment. The reviewers 

took into consideration several tests and did not 

categorize the athletes on 1 aberrant movement 

only. Of the 12 players screened, 5 were scored 

in the GREEN range, requiring only minor cor-

rection of landing or jumping. It was determined 



that a basketball-specific prevention program 

implemented before practice would be sufficient 

to decrease their risk of injury. 

The other 7 players scored in the YELLOW 

range; however, 3 of them were subcategorized 

as “at high risk” (RED range) after submitting 

to a subjective “eye test,” which is often utilized 

in sports to assess the athlete overall. It was 

determined that 6 YELLOW range players 

required additional strength and proprioceptive 

training in the off-season. Of those 6, the 3 

players considered at high (RED) risk required, 

in addition, one-on-one attention and training 

from the certified team athletic trainer during 

the season. For them, the program will likely 

include additional strengthening exercises, 

dynamic proprioceptive drills, and additional 

video analysis with real-time feedback, as well 

as off-season training.

Implementation and 
Intervention
An ACL prevention program should incorporate 

feedback to the athlete regarding her landing 

technique and provide opportunities for her to 

correct that technique while practicing proper 

mechanics.13 This effort at correction can involve 

having a partner athlete or team athletic trainer 

provide the feedback, or can include the use 

of mirrors and video recording so that she can 

observe good and bad form.13,14 The intervention 

for this collegiate women’s basketball team was 

designed to mimic movements that occur in bas-

ketball and to challenge the players in various 

game-like situations (Figure). 

The most common playing scenarios pre-

dictive of a noncontact ACL injury include:

•	 change of direction or cutting maneuvers, 

combined with deceleration

•	 landing from a jump in, or near, full 

extension

•	 pivoting with the knee near full extension 

and a planted foot.1,15 

With those precipitating scenarios in mind, 

the choice of exercises developed for the study 

program include strength training, plyometrics, 

and proprioceptive drills. Research indicates 

that plyometrics should include cutting, jump-

ing, and lateral movements, followed by the 

addition of “perturbation,” or disturbances, to 

determine whether proper form is maintained 

as the athlete is challenged and the situation 

begins to resemble a real-time sports situation.13 

In addition, the certified athletic trainer 

and team were advised to implement the exer-

cises at the beginning of practice to maximize 

neuromuscular gains. The rationale behind this 

Continued on page 41
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Table 2. Video Analysis Evaluation Spreadsheet

Jersey Number

Assessment and Criteria 0(23) 2 10 13 15a 20 23 24 25 31 34a 41a

CR drill

Knee valgus 0 0 0 0 1 1 1 0 0 0 0 1

Trunk lean 0 0 0 0 1 1 0 0 0 0 0 0

Foot Plac/COM 0 0 1 0 0 0 1 1 1 0 1 1

J-C-L Pert

Knee valgus 1 1 1 1 1 1 1 1 1 0 1 1

COM 0 1 0 1 0 0 1 1 0 0 0 1

Leg stiffness 1 0 0 1 0 1 1 1 0 0 0 1

SL triple hop

Knee valgus 1 1 1 0 1 0 1 1 0 0 1 1

Trunk lean 1 0 0 0 0 0 0 0 1 0 1 0

Leg stiffness 0 1 0 0 1 0 0 1 1 0 1 1

BP-RC-Acc

Knee valgus 0 1 1 0 1 0 1 0 0 0 0 1

COM 0 0 0 0 1 0 0 1 0 0 1 0

Trunk lean 0 0 0 0 0 1 0 0 0 0 0 0

Total 4 5 4 3 7 5 7 7 4 0 6 8

Key: 0, no deficit; 1, deficit noted. Color code:

a Player scored in the YELLOW range but was further categorized as “at high risk” (RED range) after a subjective “eye test.”

Abbreviations: CR drill, cone reaction drill; Plac/COM, foot placement/center of mass; J-C-L Pert, jump-contact-land perturbations; COM, center of mass; SL, single leg; 
BP-RC-Acc, backpedal-react cut-accelerate

0-4 5-8 9-12
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method of delivery of the program is to increase 

compliance: Warmups are consistently utilized 

in sports, preparing the athlete neuromuscularly 

for training in a nonfatigued state.16 When exer-

cises are performed in a fatigued state, or with 

poor or inconsistent biomechanical technique, 

an aberrant pathokinematic motor pattern might 

be reinforced, neuromuscularly.16,17 

After reviewing changes to the current 

team warmup, KE, LB, and additional univer-

sity faculty had the athletes perform the new 

injury prevention program warm-up 1 exercise 

at a time. The warm-up was conducted in this 

manner to ensure that each player was able to 

perform the exercise correctly and feel confident 

in their movement; doing so also permitted the 

staff to better assess each athlete and uncover 

additional movement deficits and identify ath-

letes who might need to be placed in the RED 

range of scores.

As the 2019-2020 season gets underway, 

the current women’s basketball team certified 

athletic trainer (ATC) updated the authors on 

the implementation of the ACL prevention pro-

gram and current injuries among the athletes. 

The team currently participates in the preven-

tion program twice a week since returning from 

military field summer training. The intervention 

program is now incorporated as part of their 

strength and conditioning lifting program. There 

have been no injuries during basketball-related 

training. However, the women’s basketball team 

has had one player with an ACL injury that 

occurred secondary to contact during military- 

related training. The ATC in conjunction with 

the strength and conditioning coach plan to 

continue the ACL prevention program through-

out the remainder of the season.

3 Takeaways
The identified prevalence of deficits was unex-

pectedly high. This study provided an excellent 

opportunity to work with collegiate-level ath-

letes. Because this basketball team is associated 

with a top-tier university (academically and 

athletically), we expected to see few biomechan-

ical deficits among these athletes. However, with 

the exception of a few players, most had marked 

knee valgus with jumping, increased leg stiffness 

during landing, and poor neuromuscular control 

when challenged with external perturbations.

Close, individualized analysis is essential 

for obtaining good outcomes. We established 

that it was important to analyze each player in 

real-time activities and to scrutinize their move-

ments on video recordings. In addition, using 

several spotters to identify aberrant movements 

allowed the staff to cast a larger net—the goal 

being to identify players at risk of injury and, 

ideally, prevent further injury and therefore time 

off the court.

Strength and conditioning injury prevention 

programs should be gender-specific. We came 

to the realization that current warm-up and 

strengthening programs implemented for these 

women athletes are not appropriate. It was 

incorrectly assumed that strength and condition-

ing coaches were employing a prevention pro-

gram that was 1) designed specifically for female 

athletes and 2) sport-specific; however, these 

key aspects of injury prevention were missing 

from prevention programs. For the future, it is 

imperative that physical therapists responsible 

for athletic and military teams take the time to 

analyze and evaluate their strengthening and 

conditioning programs to ensure that they align 

with the goals of the team and are sport- or 

mission-specific.

Considerations for the Future
The lower-extremity injury prevention program 

that we developed for the study basketball 

team was implemented midseason; this is one 

limitation of the study. To maximize the benefit 

Continued from page 38
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In addition, the certified athletic 
trainer and team were advised to 

implement the exercises at the 
beginning of practice to maximize 

neuromuscular gains.
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of injury prevention in athletes, such a program 

should begin preseason, and be conducted 3 or 

4 times a week.13 

Ideally, at Week 6 and Week 12, the 

medical staff should re-record the athletes, 

analyze their performance, and re-score them, 

utilizing the original 4 assessments and their 

corresponding criteria. The assessments should 

be performed to see whether, objectively, the 

players are making the appropriate neuromus-

cular and proprioceptive changes. For players 

whose assessment score is not in the GREEN 

range, additional resources and time should be 

provided to prevent lower-extremity injury.

Last, it would be prudent to refine the as-

sessments and interventions so that their utility 

and impact can be expanded to other female 

athletic teams, including soccer, volleyball, 

handball, and rugby.  
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While most agree it is an 
overuse injury, treating 
MTSS (aka shin splints) 
should involve rest, proper 
diet, and sometimes 
avoiding NSAIDS.

By Cary Groner

It’s been decades since I had a case of shin 

splints, but I remember vividly how painful it 

was. I was 20 years old and overtraining—es-

pecially given the sorry state of my running 

shoes—and I felt as if I had a burning coal 

lodged along the medial side of my left shank. 

Every step hurt.

In those days, sports medicine was relatively 

primitive; I visited a doctor, but his best treatment 

suggestion was to run a hefty six-inch needle 

down through the length of the sore area and 

inject it at intervals with corticosteroids. I didn’t 

know much about shin splints, but I knew a crazy 

idea when I heard one, so I declined his offer and 

hightailed it out of there. 

We now call this condition medial tibial 

stress syndrome, or MTSS, and the good news is 

that our understanding of it has improved signifi-

cantly. The bad news is that treatment options, 

while no longer in the Dark Ages, are still far 

from optimal. 

Defining Terms
MTSS is a common overuse injury consisting 

of exercise-induced pain over the anterior tibia; 

incidence runs as high as 20% in runners and 

up to 35% in military recruits, and it accounts for 

roughly 16% of all running injuries.1,2

The site of bony injury usually has an 

overlying periostitis (inflammation of the tissue 

around the bone) that correlates with the 

tendonous attachments of the soleus, flexor dig-

itorum longus, and posterior tibialis. Cause and 

effect can be shaky, though; it isn’t clear whether 

the periostitis precedes cortical microtrauma or 

follows it.3 MTSS is usually stubborn, in any 

case, with recovery measured in months.4

Although overtraining is generally rec-

ognized as the primary cause of MTSS, other 

risk factors are still being elucidated. A 2013 

meta-analysis, by researchers at the University of 

Canberra in Australia, reported that several fac-

tors appeared important including female gender, 

body mass index (BMI), fewer years of running 

experience, and navicular drop.5

Phillip Newman, PhD, that study’s lead 

author, told LER that he became interested in 

MTSS because as a military trainer his treatment 

outcomes for it were poor.

“It was frustrating,” he said. “I really wanted 

to identify the best evidence. The papers we 

reviewed investigated more than 70 risk factors, 

but only 8 or 9 ended up having a strong evi-

dence base behind them.”

Newman, who is a clinical associate 

professor of physical therapy at the university’s 

Research Institute for Sport and Exercise, noted 

that although clarifying risk factors has been 

helpful, many of those (such as gender) aren’t 

easily modifiable. This elevates the importance 

of addressing aspects of those risks via training 

and therapy when possible. For example, women 

may be more prone to MTSS because of “female 

athlete triad”—high levels of physical activity 

that can lead to hormonal and menstrual distur-

bances.6,7

“Combine that with less than optimal nu-

trition, and musculoskeletal breakdown quickly 

follows,” Newman explained. “Lower body weight 

and BMI is one marker for that problem, and in 

that sense the syndrome can also occur in males.”

Risk factors such as BMI, that is, may not 

present in the obvious way. While overweight 

athletes increase their risk of MTSS due to the 

increased stress placed on bone and adjacent 

tissues, underweight ones do too. 

“Women are probably more prone to the 

triad and the low energy availability that comes 

with it, but they also tend to be less muscular and 

more often hypermobile than men,” Newman 

pointed out. “That makes me wonder if their in-

creased risk results from a combination of those 

factors.” Gender might not be easily modifiable, 

in other words, but an alert trainer would know 

when an athlete of either sex was taking in too 

few calories to balance hormones and repair or 

replace bone—and that’s an easier intervention 

to make.

Michael Chang, MD, an orthopedist in 

Medial Tibial Stress Syndrome Remains a Challenge 
for Clinicians, Painful for Patients  
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private practice in Los Angeles, agreed.

“The triad increases risk because the body 

can’t handle the exercise stress,” he said. “If you 

can’t remodel the bone to manage that, you’re 

more likely to have problems, including stress 

fractures.”

Newman’s findings in the 2013 paper were 

sometimes perplexing. For example, his team re-

ported that although pronated foot structure was 

not ultimately a significant risk factor for MTSS, 

navicular drop was. Given that the latter is often 

considered a component of a pronated foot, this 

raised obvious questions.

“I don’t fully understand it,” Newman 

admitted. “Assessing pronation can be subjective, 

and involves a variety of measures including 

calcaneal angle, forefoot and rearfoot angles, arch 

height, and so on. Navicular drop, by contrast, 

is a simple, objective measure that may signify 

hypermobility as well as pronation. This may 

suggest that training the foot muscles is import-

ant in prevention and treatment of MTSS.” 

More recent studies have reported that 

MTSS may be associated with passive range 

of motion, muscle strength, plantar pressure 

distributions, and gait kinematics;8 and with BMI, 

navicular drop, and some ranges of motion.2

Diagnostics
A better understanding of risk factors may help 

clinicians diagnose MTSS more readily, particu-

larly given that imaging can’t easily identify the 

problem.9  

Part of the diagnosis involves differentiating 

MTSS from other conditions that may present 

similarly, however, in which case imaging be-

comes useful. Care is required because although 

MTSS itself isn’t considered serious, those other 

problems—tibial stress fractures and exertional 

compartment syndrome—can be. 

Clinicians can often tell the difference 

between MTSS and a stress fracture simply by 

location, Newman said. “Stress fractures are 

usually much more localized to the top half of the 

tibia, whereas MTSS is typically in a five-centi-

meter spread in the distal half.”

Chang noted that how the patient de-

scribes the problem is often a key to differential 

diagnosis.

“You ask them where it hurts and watch 

their response,” Chang said. “If they have MTSS, 

they usually rub their hand up and down the 

medial side of the tibia and say, ‘It hurts from 

here to here.’ If they have a stress fracture, they’ll 

point with their index finger and say, ‘It hurts 

right here.’ It’s very point-specific.” Chang likes to 

start with a plain x-ray, but will order an MRI if 

he suspects a fracture that isn’t visible on x-ray.

Compartment syndrome, by contrast, is a 

sudden-onset emergency that results when injury 

to a muscle causes so much edema that it cuts off 

circulation and the tissue begins to die.

“If you see the classic P’s—paresthesia, 

pulselessness, and pallor—and the anterior 

or lateral compartment is hard as a rock, they 

should go straight to the ER or to an orthopedist 

for treatment,” Chang said.

The Nature of the Beast
MTSS is frustrating to treat partly because no 

one knows exactly what sort of problem it is. 

Some experts think it occurs primarily in the 

bone due to the stresses placed on it; others 

suspect the periosteal tissues, since that’s often 

where most of the pain lies; still others propose 

the adjacent muscles and tendons as an initial 

source of weakness, from which the subsequent 

problems arise.1

“We still don’t know exactly what structure 

is the source of pain,” said Newman. “It could 

have something to do with the interface between 

muscle and bone in the lower tibia—how robust 

the bone and periosteal tissue is in an individ-

ual. Bone and muscle have a strong physiologic 

relationship—muscle signals to bone and vice 

versa—so when one of them is under stress, the 

other responds accordingly. When you have a site 

like that of MTSS, where muscle doesn’t directly 

attach to bone, it may be more susceptible to 

undetected load.”

Michael Gross, PT, PhD, a professor of 

physical therapy at the University of North Caro-

lina, told LER that he suspects several causes for 

MTSS.

“When you’ve got a condition that’s multi-

factorial, it’s difficult to draw a link between vari-

able A and pathology B,” he acknowledged. “But 

the typical location of pain in MTSS suggests to 

me that it could be related to pronation, which 

can be driven by tibial varum, forefoot varus, 

and tight triceps surae. That in turn could lead 

to passive stretching of the tibialis posterior and 

tugging on the periosteum.”

Gross has seen enough patients with exces-

sive curvature of the tibia in both the frontal and 

sagittal planes that he’s come to suspect that as a 

contributing cause of stress fractures. “Would that 

be associated with MTSS, though?” he asked. “It’s 

hard for me to buy into that story.”

The Continuum
Increasingly, researchers speculate that MTSS 

and tibial stress fractures may represent a con-

tinuum of injuries that share common sources. 

For example, several studies have proposed bone 

stress, a result of tibial bending and remodeling, 

as a likely cause of MTSS symptoms.5

“A lot of variables go into this,” said Chang. 

“Is there a continuum? We think there is. Can it 

be influenced? We really don’t know.”

Kenneth Cameron, PhD, MPH, ATC, is 

the director of orthopedic and sports medicine 

research at the U.S. Military Academy at West 

Point. He’s writing a position statement on MTSS 

for the National Athletic Trainers Association, 

and he too considers these conditions part of a 

whole.

“We have a lot of experience with MTSS in 

military populations, and I think these injuries do 

occur on a continuum,” he said. “That includes 

periostitis, probably caused by muscle forces on 

Continued on page 50
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the bone, all the way up to stress fractures.”

For Newman, data to assess all this would 

include finite element models that better analyze 

where stresses occur in the running gait cycle. 

“That would help us understand loading patterns, 

how leg muscles absorb ground reaction forces, 

and so on,” he said. 

As it happens, researchers at Victoria 

University in Melbourne, Australia, have recently 

undertaken a study that may help. Karen Mickle, 

PhD, a research fellow at the university’s Institute 

for Health and Sport, together with her PhD 

student Joshua Mattock of the University of Wol-

longong, hope to shed light on whether lower-leg 

muscle strength and morphology affect the type 

of tibial bending that leads to stress fractures and 

possibly to MTSS.10 

“I’m a coach as well as a researcher, and 

I’m particularly interested in how foot- and 

leg-muscle weakness can contribute to injuries,” 

Mickle said. “We see MTSS a lot in our distance 

runners, and I’d like to keep them injury free.”

Mickle and her colleagues will study two 

groups of runners, both of which will receive the 

same initial assessments, including foot-posture 

index and cross-sectional thickness measures 

of the tibialis anterior, the peroneals, the soleus, 

the flexor digitorum longus, the flexor hallucis 

longus, and the gastrocs—as well as strength as-

sessments of those muscles. The researchers will 

also assess subjects’ bone density via ultrasound, 

and measure kinematics, EMG, and plantar 

pressure during treadmill tests. 

The first cohort comprises uninjured run-

ners who will commit to 30K of running weekly 

for the next year (or until they’re injured); the 

second group will consist of runners who’ve been 

running at that level but have recently developed 

symptoms suggestive of MTSS. Mickle won’t ask 

them to keep up that training load, obviously, 

but she does want to assess them before they cut 

back, to remove the atrophy variable from the 

equation.

“We’re interested in how these muscles 

might be protecting the bone by absorbing 

ground reaction forces,” Mickle said. “We want 

to see, prospectively, how structure and function 

may differ in those who develop MTSS versus 

those who don’t.”

Although results won’t be available for 

a year, Mickle said, preliminary data suggest 

that subjects without MTSS have significantly 

stronger calves than those who do. However, 

subjects with MTSS had thicker gastrocs than 

those without it, even though overall calf girth 

was roughly the same. It seems paradoxical, but 

in fact it may not be.

“This may suggest some difference in those 

deeper plantar flexor muscles,” Mickle said. “I’d 

like to determine what role these muscles play, 

because that suggests an approach to rehab and 

training that could be tailored to the individual 

athlete with MTSS.”

Training and Rehab
Despite the ongoing uncertainties about the 

source of MTSS, physicians and trainers have 

achieved a rough consensus about how best to 

prevent it from occurring and treat it when it 

does.

“I think the most important is the training 

plan,” said Kenneth Cameron. “If you have a 

proper plan with progressive increases in distance 

and intensity, you’re much less likely to experi-

ence a tibial stress injury.”

For those who have been injured, rest is 

vital, he added. “Both rest and diet—avoiding 

energy deficiency—are really important. There’s 

also compelling evidence emerging that NSAIDs 

should not be used with bone stress injury, as 

they may inhibit healing.”11 

Said Mike Gross, “Mainly you want to settle 

down the tissue using ice, and address overuse 

issues.  Get them to lose weight if they need to. 

Cycling is a good way for these patients to exer-

cise, especially if you position the malleoli over 

the pedal so the plantar flexors get a rest.”

Michael Chang emphasized that in the case 

of MTSS, rest doesn’t mean all rest. 

“Ideally, you want to identify the training 

error, then fall back to a lower level of activity 

to allow the healing process to occur,” he said. 

“You want to maintain some level of fitness while 

allowing the injury to heal—not based on time, 

but on symptoms.”  

Cary Groner is a freelance writer based in the San 

Francisco Bay area.
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Podiatrists are among the 
providers targeted by efforts 
to revise regulation of referral 
for Medicare services. The 
goal? Modernize governance 
of a changing healthcare 
industry. 

By DANIEL F. SHAY, ESQ.

The federal Physician Self-Referral Law (known 

commonly as the “Stark Law” or, simply, 

“Stark”) and its regulations generally prohibit 

physician referrals of Medicare patients for 

certain designated healthcare services when the 

physician has a financial relationship with the 

entity to which the patient is being referred. Un-

der Stark—unlike under the federal Anti-Kick-

back Statute and its safe harbor regulations—if 

a physician (defined to include podiatrists) fails 

to meet one of the regulatory exceptions, the 

referral violates the law. The regulations remain 

a morass of confusing terminology and complex 

requirements, often requiring careful legal 

analysis to determine whether an arrangement 

complies.

To modernize Stark regulations, the Cen-

ters for Medicare and Medicaid Services (CMS) 

recently published proposed rules that would:

•	 create several new exceptions to Stark for 

certain value-based arrangements

•	 create a new exception for the donation of 

certain cybersecurity technology

•	 clarify language already in the regulations.

Although these are not the only changes in 

the proposed rule, they represent some of the 

most significant. 

Value-based exceptions
In recent years, CMS began to transition Medi-

care toward value-based payment, as opposed 

to traditional fee-for-service payment. However, 

CMS has recognized that Stark regulations 

do not adequately protect these value-based 

arrangements, leading CMS to propose new 

exceptions to Stark.

The proposed exceptions will apply 

only to compensation arrangements that are 

considered value-based arrangements between 

a “value-based enterprise” (VBE) and “VBE 

participants,” or 2 VBE participants. In addition 

to definitions for these terms, the exceptions 

include definitions for “value-based activity” 

and “target patient population,” as well as for 

“value-based purpose,” which constitutes:

•	 coordinating and managing care

•	 improving quality of care

•	 reducing costs to, or growth in 

expenditures of, payors without reducing 

the quality of care

•	 transitioning from volume-based healthcare 

delivery and payment mechanisms to 

mechanisms based on quality of care and 

control of the cost of care. 

Each of these efforts must be directed to-

ward a target patient population. This definition 

is central to the exceptions because VBEs must 

be formed for at least 1 value-based purpose. 

There are 3 exceptions for compensation 

arrangements related to value-based arrange-

ments: “full financial risk,” “value-based 

arrangements with meaningful downside 

financial risk to physicians,” and “value-based 

arrangements.” 

Full financial risk. Under the first excep-

tion, the VBE is financially responsible, on a 

prospective basis, for the cost of all patient care 

items and services covered by an applicable pay-

or, for each patient in a target patient popula-

tion, for a specific period of time. Capitation and 

global budget payments are also permitted. 

Meaningful downside financial risk. 

Remuneration paid to a physician is protected 

when the physician is at “meaningful” downside 

IS CHANGE ON THE HORIZON?

Congress Proposes Reforms to the Stark Law
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risk for failure to achieve value-based purpose(s) of the VBE. As CMS 

explains, “meaningful” risk means that the physician is responsible to pay 

the VBE at least 25% of the value of remuneration paid to the physician 

under the value-based arrangement. 

Alternatively, the “meaningful downside financial risk” exception 

could be met by the physician accepting full financial risk (eg, capitation 

payments, global budget payments), although CMS expressed concern 

about attempts to game the system by too narrowly defining the set of 

care services for the target patient population for which the physician is 

at risk. 

Value-based arrangements. CMS will protect compensation ar-

rangements that qualify as “value-based arrangements” without regard 

to the degree of risk involved, although this proposal includes additional 

requirements, such as a writing signed by the parties—which is not a 

requirement of the other 2 proposed models.

Physicians might be able to take advantage of these value-based 

exceptions by becoming VBE participants or joining VBE participants. 

For example: If a VBE is formed for the purpose of improving the quality 

of care available to a target population of people with diabetes, physicians 

could become participants in such an effort and thereby receive remuner-

ation that might otherwise be prohibited under Stark. The value-based 

arrangements exception might prove especially attractive for physicians 

who do not want to take on financial risk.

Cybersecurity technology exceptions
The proposal to reform Stark includes an exception for donations of 

cybersecurity technology, provided that 1) the donation does not take 

into account the volume or value of referrals that the physician generates 

for the donor, 2) receipt of the technology is not a condition for doing 

business with the donor, and 3) the donation itself is documented in 

writing. “Technology” is defined broadly by CMS to include any software 

or other types of information technology, although explicitly excluding the 

donation of hardware. 

However, CMS has indicated that it is considering an alternate pro-

posal that would allow for donation of certain hardware, provided that it 

is “stand-alone” (ie, not integrated with other equipment that can perform 

other functions). As an example, CMS references a 2-factor authenti-

cation dongle (hardware add-on). In practical terms, this would mean 

that the donor could not donate a cell phone—which could be used for 

both 2-factor authentication as well as a range of other functions—but 

could donate software and hardware that included a physical token with 

randomly generated digital numbers that must be entered when logging 

into a computer system.

The definition of “cybersecurity” is similarly broad, defined within 

the proposed regulations to mean “the process of protecting information 

by preventing, detecting, and responding to cyberattacks.” CMS has 

explained that its goal is to define the term broadly to avoid unintention-

ally limiting donations that might otherwise be prohibited by a definition 

written too narrowly. 



Cybersecurity compliance—especially within the realm of security 

under the Health Insurance Portability and Accountability Act of 1996 

(HIPAA)—remains challenging, especially for small practices. The 

expense of implementing technological steps toward compliance with 

HIPAA in the realm of cybersecurity can be prohibitive. For smaller prac-

tices, investment in software and hardware, as well as services necessary 

to keep them in operation, can represent too great a cost to implement 

effective cybersecurity measures. With this proposed donation exception, 

donors could provide small practices with such technology (possibly, 

including cybersecurity hardware) that could significantly improve their 

security and protect against security breaches.

Language clarifications
Several terms of art within Stark regulations have also been defined 

(or, in some cases, redefined) in the proposed rule. These terms appear 

throughout the regulations, including  “commercially reasonable” and “fair 

market value.” 

Commercially reasonable. Under the proposed rule, “commercially 

reasonable” (which has never been defined) would mean an arrangement 

that furthers a legitimate business purpose of the parties and is similar 

to other arrangements. That definition would also explicitly state that an 

arrangement might be commercially reasonable even if it does not result 

in greater profit for 1 or more parties.

 Fair market value. Similarly, the proposed rule redefines “fair 

market value” in 3 circumstances: general use, rental of equipment, and 

rental of office space. Generally, “fair market value” would mean value in 

an arm’s length transaction with like parties and under like circumstances, 

of like assets or services, and consistent with general market value. For 

rental of equipment, a similar definition would apply, but the intended 

use of the equipment could not be considered part of the value. For rental 

of office space, the intended use again could not be considered—nor 

could proximity to the landlord, as part of the value to the landlord or 

tenant when the landlord is a referral source for the tenant. CMS further 

redefines “general market value” to comport with the concept of “market 

value” as that term is understood in the valuation industry. 

CMS further explains: “Fair market value” refers to the value of 

an asset or service to hypothetical parties in a hypothetical transaction. 

“General market value,” on the other hand, refers to specific parties to 

the specific transaction. In some circumstances, a higher “general market 

Continued on page 56
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value” might actually be “fair market value.” Why? Because the concept 

of “fair market value” must take into account the “general market value” 

of the specific circumstances of an arrangement. For example: A practice 

hiring a specific physician might consult salary surveys to determine that 

a particular salary is “fair market value,” given the geographic region. But 

if the physician in question is highly sought after and able to command 

a much higher salary generally, the higher salary, which would fit under 

“general market value,” might in fact be “fair market value” in this cir-

cumstance.

Other proposed changes to language. “Volume or value” and “other 

business generated” by the referring physician have been codified in the 

proposed regulations. Previously, CMS provided clear guidance only for 

what would be deemed not to take into account the volume or value or 

other business generated between parties; under proposed rules, CMS 

provides bright-line tests. In broad strokes, these tests look at whether the 

compensation amount increases or decreases in a manner that positively 

correlates with the number or value of referrals or other business generat-

ed. This includes application to group practices that offer profit shares 

and productivity bonuses to physicians. 

The proposed rule peers further into the internal workings of group 

practices and, if implemented, likely will require many groups to restruc-

ture their compensation mechanisms. For example: Multispecialty groups 

might have to change how they compensate their physicians who are 

grouped into so-called “pods” of 5 or more. Under current rules, “pods” 

can be separated by the types of services provided (eg, the physical ther-

apy pod, the podiatry pod, the imaging pod). Under the proposed rule, 

such arrangements might no longer work.  

This is not (yet) a final rule!
Remember that these are proposed, not final, Stark regulations. Comments 

on the proposed rule are due 75 days after October 17, 2019, the date that 

the proposed rule was published in the Federal Register. Expect at least 

some of these changes to be modified from their proposed versions in 

response to commentary; some might be withdrawn or replaced altogether. 

It seems clear, however, that CMS intends to make the Stark Law better 

reflect modern realities of health care. Experienced healthcare legal counsel 

can help make sense of the changes when they are finalized. 

Mr. Shay is in practice with Alice G. Gosfield & Associates, PC, Phila-

delphia, PA. He is Vice Chair of Educational Programs for the American 

Health Lawyers Association’s Physicians and Physician Organization 

Practice Group. He can be reached at dshay@gosfield.com, or by cell, 

215.735.2384.
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3D BODY SCANNING 
SOFTWARE FOR ANY 
MOBILE DEVICE

BodyForm3D, a Canadian technology startup 

founded by Antonin Bérubé, DPM, announced 

the launch of its first product, Podform, a 3D 

body scanning software that can be used with 

any mobile device. Podform is a ready-to-use ap-

plication that is optimized for the custom-made 

footwear and healthcare industries. Users take 

a short video on their mobile device using the 

app, which captures morphological data, and 

upload the file directly into BodyForm3D’s 

intelligent cloud. An orthopedic lab then down-

loads a “smart file” and custom-made insoles or 

orthotics are ready to be instantly 3D-printed or 

manufactured on a CNC machine. This solution 

cuts patient wait times by half and reduces the 

cost of casting a patient’s foot to virtually zero, 

while increasing productivity and profitability.

BodyForm 3D

(01) 819/699-4220

bodyform3D.com

HUMANS, LIKE 
SALAMANDERS, 
CAN REGROW JOINT 
CARTILAGE
Cartilage in human joints can repair itself 

through a process like that used by creatures 

such as salamanders and zebrafish to regenerate 

limbs, researchers at Duke University Health 

System (Duke Health), Durham, NC, found. 

In their article, published online in the journal 

Science Advances, the researchers identified 

a mechanism for cartilage repair that appears 

to be more robust in ankle joints and less so 

in hips. The finding could potentially lead to 

treatments for osteoarthritis, they said.

“We believe that an understanding of 

this ‘salamander-like’ regenerative capacity in 

humans, and the critically missing components 

of this regulatory circuit, could provide the 

foundation for new approaches to repair joint 

tissues and possibly whole human limbs,” said 

senior author Virginia Byers Kraus, MD, PhD, 

a professor in the departments of medicine, 

pathology and orthopedic surgery at Duke 

University School of Medicine.

Kraus and colleagues devised a way to 

determine the age of proteins using internal 

molecular clocks integral to amino acids, which 

convert one form to another with predictable 

regularity. Newly created proteins in tissue 

have few or no amino acid conversions; older 

proteins have many. Understanding this process 

enabled the researchers to use sensitive mass 

spectrometry to identify when key proteins 

in human cartilage, including collagens, were 

young, middle-aged, or old. They found that 

the age of cartilage largely depended on where 

it was in the body. Cartilage in ankles is young, 

it’s middle-aged in the knee, and it’s old in 

the hips. This correlation between the age of 

human cartilage and its location in the body 

aligns with how limb repair occurs in certain 

animals, which more readily regenerate at the 

furthest tips, including the ends of legs or tails. 

The finding also helps explain why injuries to 

people’s knees and, especially, hips take a long 

time to recover and often develop into arthritis 

while ankle injuries heal quicker and less often 

become severely arthritic.

The researchers further learned that mol-

ecules called microRNA regulate this process. 

MicroRNAs are more active in animals that 

are known for limb, fin, or tail repair, including 

salamanders, zebrafish, African freshwater fish, 

and lizards. These microRNAs are also found 

in humans—an evolutionary artifact that pro-

vides the capability in humans for joint tissue 

repair. As in animals, microRNA activity varies 

significantly by location: it was highest in ankles 

compared to knees and hips and higher in the 

top layer of cartilage compared to deeper layers 

of cartilage. The researchers said microRNAs 

could be developed as medicines that might 

prevent, slow, or reverse arthritis.

9 NEW INSOLES FROM 
TREAD LABS

Tread Labs is offering 9 new insoles across 3 

series: Ramble, Ramble Short, and Ramble 

Thin; Pace, Pace Short, and Pace Thin; and 

Dash, Dash Short, and Dash Thin. All the 

insoles feature precise sizing for an accurate 
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fit and interchangeable 3D-molded top covers. 

New to the Comfort Series are Ramble Insoles, 

the company’s softest insole. In the Pain Relief 

Series, Pace Insoles target plantar fasciitis and 

other foot pains. Dash Insoles, which are new 

to the Performance Series, are engineered to be 

thin and light and are oriented to competitive 

athletes. The interchangeable top covers can 

be replaced when needed or swapped to fit 

different types of footwear. This 2-part system 

helps consumers save money and reduce landfill 

waste. Additionally, Tread Labs’ molded arch 

supports are unconditionally guaranteed forever 

under the company’s Million Mile Guarantee.
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TOEOFF 2½ AND 
BLUEROCKER 2½ AFOS

Due to the popularity of its other orthosis with 

half the heel height, Allard is now offering 

ToeOFF 2½ and BlueROCKER 2½ ankle foot 

orthoses (AFOs). Features include choice of 

wraparound or D-ring straps, which are easily 

applied for right- or left-hand pull; shorter, more 

gently contoured wings; pre-applied MikroFIX; 

and a Starter SoftKIT. These new AFOs are 

more easily adapted to shoes with lower heel 

heights; because there is a lower curvature in 

the forefoot, there is more space in the shoe toe 

box. ToeOFF 2½ Addition, which is a version 

of ToeOFF 2½, comes in 3 colors: camouflage, 

birch, and black. The smooth, sleek surface of 

the Addition model allows pant legs to slide eas-

ily over the AFO. ToeOFF 2½ and BlueROCK-

ER 2½ are available in not-for-resale kits to use 

as gait assessment tools. All are available in 

small, medium, and large and in left and right.
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COMFORT TOEWRAPS 
FROM PEDIFIX

PediFix’s newly designed toe loops stabilize, 

“buddy,” and reposition toes to relieve pain 

from corns, hammer toes, and crooked digits. 

The Comfort ToeWraps are soft, non-stretch, 

foam-lined loops that separate, straighten, and 

align deformed toes without taking up space. 

They are also effective as a splint for broken, 

stubbed, or injured toes. The closed loop goes 

around one toe and the free end wraps around 

an adjacent toe, at a comfortable tension, with 

a hook-and-loop closure. They can be trimmed 

narrower with scissors, if desired. According 

to the company, Comfort ToeWraps are more 

comfortable, convenient, and longer-lasting than 

tape. They can be hand-washed and air dried 

for reuse. Free samples are available from the 

company.

PediFix

800/424-5561

pedifix.com

STEVENS, BONBOUTON 
SIGN EXCLUSIVE 
AGREEMENT TO FURTHER 
DEVELOP SMART INSOLE
Stevens Institute of Technology (Stevens), 

Hoboken, NJ, has signed an exclusive licensing 

agreement with health and technology company 

Bonbouton, New York, giving Bonbouton the 

right to use and further develop a graphene 

sensing system that detects early signs of 

diabetic foot ulcers (DFUs) before they form. 

Left untreated, DFUs can cause severe tissue 

and bone damage and may ultimately lead to 

amputation.

Bonbouton founder and CEO Linh Le, 

PhD, developed and patented the core graphene 

technology while pursuing a doctorate in 

chemical engineering at Stevens. The smart 

insole, powered by non-rechargeable batteries, 

comprises a top fabric layer, a flexboard sensor 

layer, and cushioned bottom layer. They can be 

inserted into a sneaker or dress shoe to passively 

monitor the patient’s foot health. The insoles 

sense the skin’s temperature (changes as small 

as 0.1 degree Celsius can be detected), pressure, 

and other foot health–related data. The data is 

then sent via Bluetooth to a companion app that 

can be accessed by the patient and shared with 

their healthcare provider, who can determine if 

intervention or treatment is needed.

O&P ASSISTANT 
STANDARDS, GUIDELINES 
APPROVED
The Standards and Guidelines for the Accred-

itation of Education Programs in Orthotist and 

Prosthetist Assistant were approved by the 

Commission on Accreditation of Allied Health 

Education Programs (CAAHEP) board. CAA-

HEP accredits programs upon the recommen-

Image of the smart insole with a graphene sensing 
system that can help detect early signs of foot ulcers 
before they form, courtesy of Bonbouton.



dation of the National Commission on Orthotic 

and Prosthetic Education. Standards are the 

minimum requirements to which an accredited 

program is held accountable. Guidelines are 

descriptions, examples, or recommendations 

that elaborate on the standards. Guidelines are 

not required but can assist with interpretation of 

the standards.

To access the standards, visit caahep.

org/CAAHEP/media/CAAHEP-Documents/

OP_Assistant_Approved20190920.pdf.

COTTON STOCKINETTES

JMS Plastics Supply has added its own brand 

of cotton stockinettes to its growing inventory of 

products suitable for use in the lower extremity 

market. These cotton stockinettes are densely 

knit tubular bandages that stretch for conform-

ability and are designed for use on skin during 

splinting and cast fabrication. Economically 

priced, the JMS Plastics premium-quality cotton 

stockinettes are stocked 25-yards per box and 

come in 1-, 2-, 3-, 4-, and 5-inch widths. Prac-

titioners are invited to call now for a free work-

able sample. JMS Plastics also offers a private 

label option on these new cotton stockinettes.

JMS Plastics Supply

800/342-2602

jmsplastics.com

DURAFLEX O&P MATERIAL
For applications that require a harder and stiffer 

consistency than its OP-TEK Flex Family of 

EVA sheet, Curbell O&P, a division of Curbell 

Plastics, now offers Duraflex. Like OP-TEK 

Flex, Duraflex is designed to enhance patient 

comfort when used as a flexible inner liner for 

rigid prosthetic socket frames. The new material 

is available in natural (semi-transparent) and 

black. When incorporated into an orthosis, the 

material bends with the patient, enhancing 

comfort at trim lines. Hygienic and non-toxic, 

Duraflex is both crack and tear resistant, and 

it has excellent bonding properties. Duraflex is 

available in custom cuts and cut-to-size pieces. 

Stocked materials typically ship in 2 to 5 busi-

ness days.

Curbell Plastics

800/553-0335

curbellplastics.com

OS1ST WP4 WELLNESS 
PERFORMANCE SOCKS

OS1st WP4 Wellness Performance Socks are 

the latest innovation in ING Source’s Socks 

with Purpose Program. The WP4s are strategi-

cally designed for individuals who suffer from 

diabetes, sensitive feet, edema, neuropathy, 

and poor circulation. They feature four zones of 

graduated compression to help boost circulation, 

reduce friction, and provide overall foot support. 

The newly introduced nano-bamboo charcoal 

material makes the socks extra durable and 

ultra-soft. The socks are constructed with seam-

less technology featuring non-binding comfort. 

The midfoot arch support structure provides the 

wearer’s feet the additional stability needed to 

keep moving and stay moving longer. Extra toe 

and heel padding helps to reduce pain and fric-

tion. Designed with moisture-wicking material, 

the WP4s keep feet dry, thereby minimizing the 

risk for infections and skin irritation.

ING Source

844/413-5457

os1st.com

BRD SPORT G18 PLUS 
KNEE BRACE

The BRD Sport G18 Plus Knee Brace offers 

extra relief and stability from pain and injuries 

related to arthritis and physical activities and 

features an adjustable strap, as compared to the 

company’s G18 Knee Brace. The G18 Plus Knee 

Brace is designed to stabilize the kneecap when 

it is vulnerable and prevent further injury or 

damage. The brace’s 3D technology offers target-

ed compression and reduces swelling while re-

lieving pain and inflammation. A medical-grade 

silicone doughnut surrounds the kneecap and 

enhances circulation. An adjustable Velcro strap 

helps the user to control the amount of pressure 

and support needed and creates a better fit by 

preventing the brace from rolling or moving. 

Available in sizes M and L to 4XL.

BRD Sport

732/238-5479

brdsport.com
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ACROSS

1 Acute leg pain from running on a hard sur-
face, 2 words

8 Oft-torn knee part, in sports, abbr.
9 Muscle that provides for movement in the foot
10 Ripped apart in an injury
12 First-aid ___
14 Objective evidence of disease, trauma
15 Injured
16 Raise __
18 Rotate
19 Remained upright
22 Move forward
24 Piltdown ___ (fraudulent humanoid bones)
26 Toward the center, medically
27 Joints most susceptible to severe injury in 

women’s basketball
30 Cuboid bone is part of it
32 Indication of pronation of the foot, goes with 

29 down
34 “Hollow Men” poet Eliot’s initials
35 ___tarsals
36 Prep for strenuous exercise, 2 words

DOWN

1 Area of the leg between knee and ankle
2 Needs medical intervention
3 Under the skin, abbrev.
4 Supine
5 Onyx is its medical name
6 Calf muscle
7 Stance
9 Almost falls
11 Buckeyes’ school
13 Female athletic ____
17 Links to
18 Subjective evidence of disease, trauma
20 Trademark, abbr.
21 Tree that’s a symbol of strength
23 Sensations of discomfort
25 It’s at the back of a foot
28 Select cooking oil, abbr.
29 See 32 across
31 911 responder
33 Over___ injury

How Well Did You 
Read This Issue?

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

Crossword by Myles Mellor

With over 12,000 crosswords published internationally, Myles Mellor is one of the top crossword 

writers in the world. His work includes crosswords, diamond crosswords, syndicated puzzles, cryp-

tograms, diagramless crosswords, word search, sudokus, anagrams, and word games published on 

mobile devices and e-readers. www.themecrosswords.com
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6th Annual 
ACFAP 

International 
Pediatric 

Foot & Ankle 
Seminar

May 15-16, 2020

The Oasis Resort 
Death Valley National Park, CA

Accreditation
13 CE Contact Hours

Topics include pediatric H&P, 
flatfoot,	equinus,	rotational	

conditions, sports medicine.

For details, visit: 
ACFAP.org/events.html

Or email

ljdacfap@gmail.com



Dress-Rite
StylStyle, fit and function are all 
prerequisites for the 
Dress-Rite. It exceeds all 
the requirements of today's 
busy executive who needs 
comfort and easy shoe fit.

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

OrthoRite 
                            orthotics

a l w ay s  a  s t e p  a h e a d

Children’s Line Leather LineWalk-RiteGraph-Rite Sport-Rite

Ortho-Rite
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